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o[|0| A+t AICHZF X|L}ZE22, O]
HED} AL QI £ S Xt A HO|2 L
H2M 25|8f 22tz OF7|otCt= Z40|C S Lo|A = A4kt
MASEHELCH= CIHAERZ| 400| O YEtH o= AMREICH
EXl= 4xF APl Hetor S22 HEHSHA HelsHr| HELH= MO|Ch 7L LMK O Z AIE
Sf 11 QUX|BHCEZHE ' 0(2H0]| S 2 AHOHe T A & 2 08 =|= 10| 1 20|Ct,
< 43t Aeiswol Y U mWe >
Siajo) 0T, Al MM Sofl Jlgtet Ante Bas
(54 Industrie 4.0)
slo| AAM SHAFS 93 M EY o (OECD) |-
l’;A l\ﬂq " ( %g
22|58t 7|2, XY 7|2, ME3 J|a ot
Zeo| So 8g&eg Jlge=z s MUHY
(WEF, 22l2A #uh) \_
e

- [1] AR|HE O Z A{9] MABXH (The Industrial Revolution),
- [2) J|=HEOZE A9 MAXDH (industrial revolutions)

- [3) MAUNMOZ A MAHDH (industrialization]

> WEF Schwab 2|9 4Xt A ot o3

4xt

Mo} o
MEO| HHO|BH= H

MAHWD2 ye|ocity, scope, and sustems impact HOIA Z&Jt 8101 W= 1,
Qisk0] 30t XIA. 0] XIAM2 AKX} M| AlREHEN T2

y OO (ALR= R k=3
£ Blio|

= o
There are three reasons why today’s transformations represent not merely a
prolongation of the Third Industrial Revolution but rather the arrival of a Fourth
and distinct one: velocity, scope, and systems impact. The speed of current
breakthroughs has no historical precedent. When compared with previous
industrial revolutions, the Fourth is evolving at an exponential rather than a linear
pace. Moreover, it is disrupting almost every industry in every country. And the
breadth and depth of these changes herald the transformation of entire systems
of production, management, and governance.
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CGKIET AJHngQ)

o MUY QI SIHabE: 3EAl X
- JIEYE > LATHTE -> AW}

Social Conflict => Change
Alel 2} [techno-economic paradigm)

Feedback Industrial Restructuring
Reactive or (creative destruction)
Proactive?

Technological Revolution

[general purpose technology +
complementary technologies)

7 haaio] Lol fuich jROBNE] HE FEY S Ae 7T

N opus BEa] JAME AU A8 - ASH ZYAI &
99 Qa7t o, ol 7165S Ve HRFIEE TEeiA 7122
naoe s e 7140 APsA grk. Telste] A= At ol
et MRS 49 ool 71g-AAeH AS-AIE o) 250 B
Jrar mak olLleh Al - T 714 Aolol %A Alsdlo] WA e 2o
cle @4E Uehdt, A% BAE AP AIZE 714E 383
3 SdeploymenyBH TS BSHI 27 AZto] AR AsiEel 2

XI=: Carlota Perez, The Technological Revolutions and Financial Capital, 2002, Z1&HH/A
A 9| F, I8t 2 8XI=, 2006, 12%.
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Xt&: http://blog. naverrcom/Post\Ilew nhn?blogld= Ieesr20068logN0 220712480223
W AKX AASHT A O] JE-AI0] ZE HHA 0lF=?
- HIHIOIEH 88 vs. JIQIAY YD olAX|S/EL vs. 2121 2 X}

1. 4K-Arojoio

| W wer schwanol Jizg2=

¥ WEF, The Fourth Industrial Revolution: what it means, how to respond (Jan. 2016)

> 3R OXIEY S| £ /A0IM S, TXIE, HI0I12 VIS0l &2 88

Fourth Industrial Revolution is building on the Third, the digital revolution that has
been occurring since the middle of the last century. It is characterized by a fusion
of technologies that is blurring the lines between the physical, digital, and
biological spheres.

> 8IS S Oget 20F MI1E9 &IIXH2 2H(breakthrough)

The possibilities of billions of people connected by mobile devices, with
unprecedented processing power, storage capacity, and access to knowledge,
are unlimited. And these possibilities will be multiplied by emerging technology
breakthroughs in fields such as artificial intelligence, robotics, the Internet of
Things, autonomous vehicles, 3-D printing, nanotechnology, biotechnology,
materials science, energy storage, and quantum computing.
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1L-4X}-&k

Y 5ain 5 companyol OIxigEsE

ST XIE|= AXHOL= O XS0 EXE £ WS I2L0l= ™
éIR_.__._ HHH = OXIE XM2Hdigital transformation)

AS-1IS TO-BE

JF ICT 2ty ICTAQID B| ICT 494 7t Al BS/2

Digitalo| (=g d4|d4|[2F|a/S|M=|As| e | TR S| sSW sd||dL[dUf|sF|sS||H=|As| S| TE| S [SW
1=: /& BN o o I X BN L i
Hl&: 4/ ojc] | elE o/ ojc] || 21E

£ of | =u Y
o T o
Digitaldj o = o = R HxHE =
CHSE A|ZF: Back office E&& =0|7| &5t B E processe| AWEHS
SR FES Y ! Zh 25t "
- Atgio] SA7S S OfLIT, MY SS « AfYiol BE processo| E27} BitS
supports}t?| 2|8t siLte| KL71= 9l enabler =Clz}lsl?| 2|3t *‘must have’
- Atz £T/EH 5 Ao ¢2R sed oM - ‘Data driven decision making’ - 2 & THE
- HR, accounting/finance S oM Ex=o= capturestn O|& &3l X|Fo| o|AMZATS WE +=
IT7=sS e UA &=
« Back office2A{Q| IT s HF/AMH|22] 7 St HM
- dAlm A2 Qlalg ] K| Lo cost centerz2 A - B2 M 71ES Xﬂ“/ﬁ H~E
el A2 IHX*OED‘OEH Hot 2 DWIKE HE

(of: FIAHEAL, e-commerce)
XIE: OIXIEE, CIXIEO] DIHQ} 3= Ar0I] AIAIE, 2016.62.
9.

11-AXFH A SO0l 2 OO A

> OXIE ME&E Sl =2 HE/33™/HIZUA 22 &= (game changer)
- digitalo] ZdES S, MAUZ THA-EO|0l1l BHO| ES THMH, J|=AIE QL0H

(1) ©2|1H%E 7[=2] 40 2H (Moore's law)2 2 CHYSH AMES| T 7|H A=t 7
(2) Datag| *7"/7f4—/x-|7“01| Al S8} data driven decision making 7}

(3)0|& &3 M2 & cost/experience curve?t 7|= A9 legacyE F&

“Digital transformation”

ICTE Esll L2 THFLlst, 7|E MY value chaing| il /XM=& St
MZ2 value chain F2| 3 o|of 2= disruptivesdt AR Z 1E510
Dlgltal EnterprlseEM Al
L

4 ¥ ¥
New Product | ‘ New Process ” New Ecosystem

o JIH0|A = 7|EQ e 7|=09| legacy business e N[22 Al E T}
value propositiong process& digital& process& LL&5}7| 9Et
ZEXHo=Z xjHe 7oz 2EFoE MuA

#| Mo ecosystemg =

- HE/MH|~0| digitalg £ - Lifecycle/lead time/ « 7|=9] ecosystemat=

= costicuives]l e il *PE3lel ecosysteme

ol e =

- Digital 7|#to] M2 2 value S 2I5}0] incumbent®}
propositionS Z=7} :'“+
Azt

Xis: 0IXI=, TXIE2 O12Het St &HAICl AIARS, 2016.6.
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L-AXFLFAS S0 tHRk EH2EOE 014 GSIET eierna

10| ALOItH Sl AIA El[cyber-physical system)=

> A2 HY(IoT)E 012, AIOIHE2IAIARI(CPS)E =011 HIx S
3oz MBOl= FPlattform Industrie 4.00 =Xl

| >

Ol

Navigating the next industrial revolution

Revolution Year Information

q 1 1784 Steam, water, mechanical production equipment

2 1870 Division of labour, electricity, mass production
_ 3 1969 Electronics, IT, automated production

ﬁ 4 ? Cyber-physical systems

XI=: WEF, The Fourth Industrial Revolution: what it means, how to respond, Jan. 2016.

e

11-AXE2EAH S0l CHRE EHESHOH A
> OI4XI ALOIHISRIAIAE: Internet of Energy [2008)

- (1) Large-scale power plants
- (2) Renawable energy (luctuating)
- (3) Consumer (traditional)
Q {4) Censumer (inteligant)

- (5) Grid control
- (6) Transmission grid
(7) Distribution grid
====% (8) Load flows

(9) Internet of Energy

~~®  (10] Integration tachnology

XI=: BOI initiativ IKT fur Energiemarkte der Zukunft [2008), ZXHt, 4Kt MASH AITHO| Ol
UXIMH, MAHTAR, 2017.2.6. 21
L
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AQiSiTi0l] (HoHELoto Al

= MIEZS ALOIHE 2l AIA YL Industrie 4.0 (2011)

Xt=: Heinz Nixdorf Institut @I, Industrie 4.0: Internationaler Benchmark,
Zukunftsoptionen und Handlungsempfehlungen fur die Produktionsforschung, 2016.6.

= 13 =

||-AXFHASH S0l OHSE EFEOHOH A

EOEGDQI HI0IE 5 & M(data-driven innovation)E

- SIHIOIE AIHOI Tei: Bt AKR1Ql HI0IE{2Hdatafication]

- OIOIE ¥Ed: M&(structured) HIOIE vs. HIA([unstructured) HIOIE

- HIOIE &X: @ SNSOIM 480t= Social Network Opinion Data @ QIE{! ALOIE0fIA AY
A& = TEXT HEHC] HIOIE, Q1A SHAL ALXI Data @ RFID, CCTV, MIA, 2HIY SO0IA] 4
AL= 0ot WOl dIoIE @ Web Log, Network Log, Traffic Log S 211 HEE J|HIC=E
Ot= 2 HI0IE ® CIEY AHHIM LM = AF, 712, o|A, 20 HIOIE (24, 2013)

Figure 1.1. Estimated worldwide data storage

In zettabytes (ZB. trillions of gigabytes)
10
IDC Digital Universe esbmates

& hd

2005 2006 2007 2008 2009 2010 2011 2012 2013 014 2015

8
B
T
&
5
4
3
2
1
1]

XI=: OECD, Data-Driven Innovation: Big1 gata for Growth and Well-Being, 2015. 20%.
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§ TR >

Decision making
Knowledge base Value added

growth
and well-being

1
0110

Data analytics ; 5 o
(software and skills) Datafication and
3 data collection

Big data

Xi=: OECD, Data-Driven Innovation: Big data for Growth and Well-Being, 2015. 33%.
L 15
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(Ar2eiEdl * = CEER

=

XIE: ZAH, “9IBXIS JIS2 TN REIP (28], AXILL 9, ABNSS KA Argiol
OIS HHRETL, 2016, 6.
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> JIEs8EE2 =880 SZAIUN =8 A0l OlUD, HEH d4S
A= E2EoU= oM HAHE SECZ M= FHE

— ——EHT1OoO O —

» 24 U0l Xetet olA2? IO =X HUEO0|
- X M(intuition) QIEET =2 U HAHE L0

- 18 -

_11_



= F(tynology)
MASWH(griginal AHA S H)

—_=ET o

=2
=1L
YT 2O Z MO MAAHT(EH 1T HE)

—
>t
N
=t
<

=32 =521 VIS E3010] 1tHSY B&
HEAL AIA”-E SOl J1HIR 24

1

>

rx
18] 1(°]
J8 g 0o
080g .8
rorjo o2

H0

>

™
2SS Soll O XISt &4y

2 ZOI0 LA} HE AR,

|II-
b 1]

HA

Xis, OXIE MeHDigital Transformation), AFOIHHS 2] Al A ECPS,
Cuber Phyusical System), digital twin, 0,0 ZAl,
(o]

. 4K M
- OXIE JIMMAI= dataz2 AT AN 2A Jis!

> CPS JHES & 1 ojO|: HAIMIHIJT black box -> white box=E & &t
=> HANAHIQ JHEMIAHIC] A2 XE2E2 SOl SHAMMHIC 4Kt AASH A IHSt

HAd
o

LHAH SO 0L0ILIO= HaMIAIZE IOt OXIE JISMAIE &




@ A} MO ME2 HOY EAUF AX
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LH, ollojH|%H| S
Maas$, XaaS, XIE=%XI Hoe S (&

10

SHI) HAH > =3 , T
Lo|E, A=A nlg(adaptive learning) S
HI) MIH —> JIHIOE O, oflatolst
Z) HlAH > AIEYI0|ME STt X X3}

AlEl, AOIE value chain, AOIE @A S

HZzUA 2E
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Management, Business, and Financial
I Computer, Engineering, and Science

, Ol - . ; . i
ra II'EI 55’ I|_‘| E)l‘ Education, Legal, Community Service, Arts, and Media
I Healthcare Practitioners and Technical
- [H(E)I:AOHAl_}E Ilﬁﬂ(}l.ll:_ Service
lE 182 =4 I Sales and Related
Office and Administrative Support
- Ol = L — | y : o -
EII'EI TE: _I'_-Al_l‘; JH I Farming, Fishing, and Forestry

ol F=Z mzt Of &
(Gig Economy,
Freelancer Economy]

»Frey § Osborne &A1

Ul 12 47% JIHIUH
M AHg?
(occupation JIE)

creative § social
intelligence CHHIZ= &t

Employment

Xt=: C. Frey & M. Osborne, The Future
of Employment: How Susceptible are
Jobs to Computerisation?, 2013.

400M
g Low -
33% Employment
300M -3

Construction and Extraction

I [nstallation, Maintenance, and Repair
Production

I Transportation and Material Moving

|

«——— Hig ,
47% Employment |

: Medium
19% Employment

0.6

04

Probability of Computerisation

_24_
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> I Z& BHI/ARIZO Mt
> UXte] AW 3 N 2WH B2t (Gig Economy)
> (EIISAH) IS AlR] 25 2 DIE/ZH U S8)

> MEMOL AX} AHAAHE F5 MJ|= A (Enabler)
> MZAH: HI0IE{ 714 ™Al [Data-driven Innovation)
> MYXX: EHE XTX| ShAL JHE AR AAH| 2ol

>UXIE: 22, JHd/5884, ESHA S
Ha)|= > HI012: Y ES, Htel/MB)IE S
[Adopter) > 8 o AEBF UKL EE, 30 ZVH, LA S
> U X MIHENIUEXI, ADECE S
==
BT > ICBM (AHSQIEIY + SRASE + WHIOJE + DHI) + Al [212XI5)
[Enabler) -> CPS{cuber-phusical sustem) IH2{Ct! 2t

_26_
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IV AXH-AtRI4TE \[CH|O]2H ArSS

3

@ 4K A dE =5 )= A MZ: McKinsey, Twelve potentially
economically disruptive technologies, 2013 - 2025

. o] X o ol
A& - AU (29 £ 2l HER b )
Mobile Internet 37-10.8
Automation of
knowiadge work 3267
The Intemet of Things 27-62
Cloud technology 1.7-62
Advanced robotics 1745
Autonomous and near- Motes an sizing
autonomous vehicles . i e
IMOact are ot aomorenen
-5 MVCKiI'ISGU Global Institute, Disruptive technologies, 2013.
g 4 SN

IV AXF-AFASIE A[TH Dj2HArS

3

» McKinsey, Twelve potentially economically disruptive technologies,
2013 - 2025 (A=)

A4 - XM (29 = Ed) UEx == (299 %)

T

; and nclude potential direc

J‘ | / Next-genération 07-16 impact of sized application
4 L. genomics S + These estimates do nat

represent GOP ar market 1
(revenue), but rather econ

potential, ingludi
OB  Ereroy storage 0.1-08 anas. |

* Relative sizes of technolof
categanes shown here car

considersd A ‘ranking” bes

& ‘g_\ 30 printing 0.2-0.6 OuF sizing is ROt comprehe
* We do nat quantify the spli
transfer of surplus amang
JCTOSS COMPanies or cons

; THH ; Such transfers would depe
A | = "
ﬁi%ﬁﬁlﬁ1 ranced material e future competitive dynamic

business models.
These estimates ane not d

Advanced oil and gas 1 additive dus to pantially
exploration and recavery 0.1-0.% overlapping applications ai
vahie drivers across

tethnolegies
f E Y * These estimates are not fL
_I\ “‘.“‘ Renewable energy 0.2-03 risk- or probability-adjuste:

=5 MVCKiI'ISGU Global Institute, Disruptive technologies, 2013.
' ' - 28 -
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IV AXFH-AFISIS A[TH Oj2HArS

@ AX} MASWO| egrly adopter At HE

XEFEEWALEX T2
=2

=7
AU A
ICT <
Clul‘Olﬁ ransiate ‘-‘
(=op==, .
o=t =iy THOI HA] AA w|AMof
/ AE: A= HAK AHHE A280] & ICT Y, 2016.10. \\
/ \\ 3

N
©

IV AXH-AHQIS4B! A|UH O] 2HAHSH

@ KenshoJt MIAIS 21M10] A1

Smart Bulldings Index (KHOME)

Xig: nuE.ZZindices.kenan&me




Xk=: http://indices.kensho.com/
p— 31 —

IV..AXH ArQid i A|TH DJ2H AtO!

» KenshoJt HIAISH 21M17] AtRio] MM AH

Industrial Revolution

i Third Fourth
Innovation (17605 to mid-1800s) (1870s to about WWT) (1960s to early 2000s) (began ~ early 2010s)
Control Mechanization Standardization Automation Autonomy
Integration Networked Electrification Decentralization Hyperconnectivity
Transportation
Reconfigurability Fixed-Purpose Heavy-Duty Reprogrammability Adaptability
Machines Construction
Scale Factory-Based Mass-Production Digitalization On-Demand
Production Systems
Sustainability Intensified Resource Resource Renewability
Impact Tt hp Expl Depletion
Autonomy ° self-driving vehicles; drones; space exploration; blockchain
Hyperconnectivity ™ internet-of-things; social media; wearable technology
Fourth Adaptability * app computing; virtual/augmented reality; 3-D printing
On-Demand *° cloud computing; ubiquitous mobile search; streaming media
Renewability clean energy; smart cities; electric vehicles; organic/fair trade
- 32 -
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[mﬂi$EEH§$ﬁ§5

@ (1] ASXs J18 MU A 4Y =

(0il: Kensho)
Kensho is a Data Analytics and Machine Intelligence Company
Kensho deploys scalable machine learning and analytics systems across the most

critical government and commercial institutions in the world to solve some of the
hardest analytical problems of our time.

Kensho tops Forbes' Fintech
50 — the 50 most innovative
private companies in Fintech
globally.

N

100

Kensho named to the Al 100 —
the 100 most promising private
artificial intelligence companies
globally.

FORTUNE

Fortune names Kensho one of
the 5 Hottest Companies in
Fintech.

XI&: https://www.kensho.com
p— :;:; -

IV AAAAH S Al

RS

QIeH A

> Kensholl ZHIE4 J18F =JH0lI= Akl

Amazon Earnings X Dollar Up 3%in a Month X

ENSHC STATSBOX Toes [ 'DOLLAR INDEX
AVERAGE g o
RETURN Aol

AMZN BEATS BY
$0.04 OR MORE SINCE
IPO (30 TIMES)

BOUGHT
AMAZON -0.32%
BEAT I
WAL HAF
S0LD

1DAY
AFTER

YRTODATE [0.04%]

S — 3

el | AMAZONEARNINGS COUNTDOWN uvm i
@ 0:06:00 W

@ (:0000 W 0:00:20 @ ®
Oct. 24, 2016

Oct. 27, 2016
Xt&: https://www.kensho.com/#/statsbox

|NASDAQ  5,309.83

ok WILL DOLLAR GAINS CONTINUE? IU N\ 52

|%cHANGE  +Ti0B%

0:00:20 @ ®

_34_
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IV AARSHAS S AICH O]eHEres

@ (2) JIEMYO| 1152k AOIHSIAIAR =Y (ICBM + Al)

> ) 2T A ¥EE SOt Testbed 2219}
- Testbed : XX}/ AH3 =H
- HAZ20F: MXE, HIUXL Sg, WS, /28, =4, IHHS S 8JH =0k

SmartAmerica

Energy TBs* Transportation TBs*

Emergency Response CP_S . Smart Manufacturing
System TBs* Communllcanons TBs*

Fabric

Building TBs* Healthcare TBs*

Avionics TBs* Data
Center(s)

Technology TBs*

; * TBs : Testbeds can be research driven and/or commercially-driven
- a - — 35 = N

IV 4AHSEASSE A O] etk

> GEQ] AOIE & Aldl: Manufacturing Powered by Brilliant Machines

Engineering & Machining, Tooling & Plants & Enterprise Supply Chain Resources
Design Fabrication Operations & Purchases
5
. koo PR
Integrated Advanced Brilliant factories Digitized
design fabrication supply chains A .
Crowdsourcing New technology & Pervasive Sensors Demand Driven and G E B ri I I Ia nt M anu fa Ct urin g
Collaborations Materials Realtime Digitally Optimized Creating the “digital thread”
& Supply Chain
Responsiveness s Desiin Network
Changing the Manufacturing Paradigm + Simulation
7 . + Prototyping
from Design to Supply Chain + Manufacturing

70,000'5 of sensors

v
o
o 9
o X S J
® = T NE
J :
o
& - R
o« % @ L
Virtual Product % 55

D g

<+ Datais

 — v ubiquitous
4 Estdng, k 5 5 "
== Virtual b N S Klnc\‘/vledge is
. Manu'acturlng R d distributed
N A A « Decisions are
Service/Repair Shop near realtime

. / Brilliant Minds, Machines and Factories Seamlessly Connected

.

;h‘&’ nttn //smartamerica.org/wp-content/uploads/2014/05/Smart-America-2014.pdf N
= 36 =
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IV AXFHAtISI T AIUH DI2HALS

> HIS YdI0IE0 MZS 4] 1 SW HUIOIE

- 3= EE MM DJI= J1 TSt 1920 x 1080 T4 It HE EEE 2704
X 1520 T4 St HE f2F HAJY0IEMF1 MES HBIZEE =T}

- LII0Ut Aet MEUA AREY AUA(Withings)s &3 MA5E 53, 1S

1 dXl, 52 A=01 XA Jls SE It

2 QS0 ARIS THY KIS IIAQ UIAENestis ATILH LABIELAE AT
I AHE YSOHL L NAEY RIS

- AIZEQI0 HHIOIES St MIZl BYE MA0l= &S 2M0| 52t HIsd
(Tesla Motorsl= “=dlHl JBJI” JISE FI10t0f °"._11|t uSHS Al
M HH0| F8E 3L & 4 WAV 23 Jis
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Most opportunity for analysis

Easy pickings Invest here
O Marketing © Customer service
O Strategy & business development
Information & research® S7IES O General management
O Finance
Operations & production
R&DO
Procurement ) Risk/securi
Supply chain managements L ©O Human resources
(o)
! Regulatory compl iance9 Ol
o Not ready but who cares?
Overeager Operations, real estate planning Y
0 5 10 15 20 25 30 35 40 45 50

Least opportunity for analysis
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