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dto| (5o |/ES JHieE B MYUHY

< 4Xt MY Y R EoHEL >

W S S
(=€ Industrie 4.0)

s2|2 7|8, cxid 2|&, M=% 7|a

(WEF, 2224 #F4)

=

T

SO ZA{9] AAE W (The Industrial Revolution),
HOZ A O] ArAEY (industrial revolutions)
(3] MARMOFZ A{O] ArASHH [industrialization)

(1] At
(2] 71

Q M K

- WEF Schwab 2189 4XxF MAHHN et A5

AKX} MAHHL2 ye|ocity, Scope, and systems impact HOIA D} 2101 Hi= 1,
HAJL HCO, S0l T XIA, O] XIM2 4XF AAHO| ARIHS IDI2
Mol dEHO|g=s UE &9

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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® Aol mo] MIIbA: 3L AZ
- J|1=S8Y > MUTHE > AW}

Social Conflict => Change
AR 8%} [techno-economic paradigm)

%
Feedback Industrial Restructuring
Reactive or LHEmE [creative destruction)
Proactive?

1)

pIE- b Technological Revolution

S ES [general purpose technology +
-Hel|E 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
Aol 9| F, I8 2 8XI=, 2006, 12%.
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XEE: http://blog.naver.com/PostView.nhn?blogld=leesr2006610aN0=220712480223
e AKXt AAHHAIM O JIS-AI2] ZS HEA 0lF=?

- YHIOIH S8 vs. JI2d™YE ©3, AZXS/ZR vs. 212t AKX}

2=

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

- X UXIEH S0 EH AWM Sal, OXIE, HI0I2 J1E0] 82 82

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.

- AEIs S e 20 M71E2 &K EH(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.

g
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IL-AXH2HAH SO TSk CLS2t oA
EBaln & Company?2| U X|E X &

ST XME|= AXHOL= O XS0 EXE £ WS I20I= ™
éIR_.__._ HHH = OXIE XM 2Hdigital transformation)

AS-IS TO-BE

i o il scrowa v icr w0 on o2 /a
/ z|l | X | *I®

Digitalo| dfaczzlasm=zx=ze]mx]sx O | 22| 2SS | M| XS | S| HA S |=w|
HI=: x| E x Tt tl/
. 0| ojc| j| eI g
o
Digitaloj] = A - o ' e o| ZixHEd
3t Al Back office S8 =0(7| glst BE processe| ZAMS
FRESESS BEE e \ e
- AlRle| SA7|S2 of D), MUY SS - Alglo] R £ processe| Hgd TS
supports}?| 2|5t siLte] 871X 91 enabler =CHEFSE?] fl8t "“must have’
- AR aT/eMd s kiglo] Ho e M - 'Data driven decision making’ - 2= HE &

- HR, accounting/finance £ 0l Ex oz capturesip O|8 S4) = o] olAtATE W2 5
*AA =

IT7 =5 €8
= Back office2A{2] IT = HE/ b2 7} SaF
- FWASME QART X o0 cost center® A - BE UYYAM 2|Eg HE/AMH 8
Iejg|n s MEOE o2 M B 2 NAWAHE YE
(0fl: £ RIAE XL, e-commerce)

XiE: 0IXIZ, TXIEQ OiHet et= M2 AIAIY, 2016.62.
g

114X &FAH S0 TSt EF2Sk oA

-OXIE MEsS S ME2 HE/SB/HIZUL 2E &= (game changer]
- digital?] ZES &8, HAUS NHE AL BHE2 &= HH, JIEAT AOH

ocoaoE =20 I—

(1) ®H7|H A} 7|20 243 2 (Moore’s law)©o 2 Clebst Ab2 0| H7|HAIS s
(2) Datag| +7/7t5/X %0 &4l E5f data driven decision making 7Hs
(3)0|& S5l M2 & cost/experience curve?} 7|E MEO| legacysE F£H

}

“Digital transformation™
ICTE Sdfl MYS MHEelstn, 7|E MY value chaingl GHHII!.-.EP! s8t
M2 & value chain 2] ! ojof 2= disruptivedt AIHBHE S =50
Digital Enterprise2M 4l
|
+ *
New Prod uct New Process New Ecosystem
« 2H0|H HES= 7|E  7|E9| legacy business c ME2 MY=Et
value propositiong processg digitalg process8 F¥5}7| 2%
EE’ET o2 7He Zjgto2 2EAHo2 HEA #{12| ecosystemE 7=
- HE/MHA0] digitals S3 - Lifecycle/lead time/ . L
I-l_EEI- i close,'cc‘r:‘t:.|re\.'eegall T‘_L:';n; 74 ;:Egﬂec&?gg&:&ﬂé
R =299 heampeivat

Xis: 0IXI=, TXIE2 O12Het St &HAICl AIARS, 2016.6.
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|| AKHAFIATIO| CHSH CHQIBHOHAY, ik e

(Y =22 rtoitiE 2] Hicuber-physical sustem]E

= ME2HY(I0T)E 018, AOIHSZAIAH(CPS)S 710t HIXAS ADIE
3&OZ MEOl= Plattform Industrie 4.00 FZ

Navigating the next industrial revolution

Revolution Year Information

Tr 1 1784 Steam, water, mechanical production equipment
2 1870 Division of labour, electricity, mass production
B 3 1969 Electronics, IT, automated production

o 4 ?  Cyber-physical systems

XI=: WEF, The Fourth Industrial Revolution: what it means, how to respond, Jan. 2016.
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1. AX}-AFRIBI(}] LHSHCHSSH DA

= IdXI ALOItHZS 2l AIA Y Internet of Energy (2008)

- (1] Large-scals power planis
- 2} Renawable energy (fuctuating)
- (8} Consumer raditional)
&) ) Consumer faligort

""" {8} Grid cortrol
. (6} Transmission grid

7} Distribution grid

====% (8 Load flows

(9} Intarnet of Enargy

-
—

& (10) Integration technofagy

XI=: BOI initiativ IKT fur Energiemarkte der Zukunft [2008), {2+, 4Xt MASH AITHO| Ol
UXIAH, MAHAR, 2017.2.6. i1
- ‘]2 -
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11 AKF-AtQ{SI 0}l THSH TSt THAL

=~ HIZS ALOIHS 2 AIAE: Industrie 4.0 (2011)

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

- 13 =

11 AXH-ArISIT0l| DK EHOSSH DAL

EOEGDQI HIOIE{ =T & Al[{data-driven innovation)=

- S1UI0IE AITHO S=eH: ZHIQE Ak2lC] HIOIEI2Hdatafication)

- OIOIE ¥Ed: H™(structured) HIOIE vs. HIA™(unstructured) HIOIE

- HIOIE &X: @ SNSOIM 480t= Social Network Opinion Data @ CIE{4! ALOIE0fIA AY
A5l= TEXT HEHO! HIOIE, 19 A, SH4H ALEI Data @ RFID, CCTV, MIA, 2HIZ SOOI ¥
AL|= Ot WOl IOIE @ Web Log, Network Log, Traffic Log S 211 MY E J|HICE
Ot= 21 HI0OIH ® 2AHY &HHM EBE= &F, 712, oA, 20 HIOIH (2RS4, 2013)

Figure 1.1. Estimated worldwide data storage

In zettabytes (ZB. trillions of gigabytes)
i
IDC Digital Universe estmates

&

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

8
8
7
3
5
4
3
z
1
0

XI=: OECD, Data-Driven Innovation: Big1 gata for Growth and Well-Being, 2015. 20%.
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|| AKHAFQIATIO] [HBH CIQIBHOHAY s seewe

-~ HIOIE1Q] JIX| &= ! JIK| =&t (data value cycle)

Declsion making
Knowledge base Value added

growth
and well-being

1
[} ]1 0
Data analytics ; .
(software and skills) Datafication and
3 : > data collection

Big data

XI=: OECD, Data-Driven Innovation: Big data for Growth and Well-Being, 2015. 33%.
15

| AFEQIEH ' 2IG|0]Ef |

Xig: ZYE, “ASXIS J1E2 OUNX =8 (28], UXIU 9, ASXS2S HBAH 249
OIHE B =01, 2016, 563,
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NS g3d, “Aset YO Sl SSIMO| totgy “ FSUEHA, vol.99, 2016.8.

21

=

OIA = UH 2WAS

- OXIEXNSZES 4K} MAEBUOZO| O|MIINHE LUX -> EHE, BM

- AIOIHHECIAIAHI[CPS)2 4Xt At HO| X|SH =X -> XX}, DP
- HIOIEHFE HAMES2 4X MAHHO| ATH=(feedstock)fl =X

- QIS FTE2 4K MAHHO| HO)| XA -> singularity

- JIESUS JISSU0l SHAIHON FDHE 20 OILIN, HBX MHS

=33l
A= E2EoU= oM HAHE SECZ M= FHE

— ——EHT1O O —

- 2duiol Hgtet sHA2? HIolEFX A E0l
- X M(intuition) QIEEI =2 Ul HAHE Lo

- 18-
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Ho| & 25 (tupology)
AZANO| AU H(original A1 S H)
3HO| AAMCIH| AIHOZ \{O] AT W[ZIA 7]

1AL 2K MAHE
- 1A MAYE2 SIS HHI=E2 JIHIS T dtHQ HHE AIE,
2Kt MAHH2 HF UL AAHES SOl IR} &4
- 3AL 4XH M4AHT
- X MAH U2 HAULS HH=20] AFHSE 2EOIH 0bHQ} HE AlF,
AXF MAHH2 IOIH I8 JHISHEE SOl V1Al XIS@t 24y

- X¢Z& - XXs, UXIE M2 Digital Transformation), ALOIHZ2lAIA EI(CPS,
' al twin, 0,0 ZXl,

- AXF MAHHO| 010ITI0 = HaMAHIE dIOIE e UXIE JHSMIAIE 8d
- OXIE JH8MIE dataZ A0 20 24 ISl

~+

- CPS JHE3 & 1 ol0]: HAMIAIJI black box —> white boxE X &t
=> HANHIQ THEMIAHIC] A2 XE2E2 SO HAMMHIC 4Kt AASH AW IHSt

[ — o K=
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o
IH 21 C+ (Data-driven Paradigm)
Z8H0jl 718t Intuition-driven ParadigmOjiM HIOIE SAlos &t

<CIXIE HIOIEI Hs> |

)\'Eu Data ﬁjad
- i 2atec
ME o [ e <
1] i)
L |11 Data 23
i1
olzt vyyy  Data B4
B v il ) R > I O >
Ol
Data Analytics
<THSMIA> ‘
A

IS BER, WAS, ALE KI0IU, 2 4% M,
" o

08

)
0z
Ol

Il 4X}-Ateisigio] i, 3
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BA -AE8) ke WA WSy E 2T A4

o O

Cloud Computing
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- BHIA gt

A
- [RRXIE SHII HIAH -> SHSE HZULA ZE

# (%] 2H, OlloIHINHl S
# (2] Maas, XaasS, XIEZ=UX Lo S (A8 > &8)
- (2123 ZDHI) HIH > RHEY HEUA Y =24
# MUO|F, HEH ulK(adaptive learning) S
- [SXI1°] SHI) MIAH -> JIHIOZE ol ollatost
- (Y HIZE] HIH > AIEYI0|ME ST X X3}
# AOIE AlIEl, AOIE value chain, AOIE @A S
» M £Q AE
- 2 Ji2I%lpersonalization, on demand) : MHIA, W] S
- OIS XEE20F: XIEFUAL Al HIM, FM S
* )|S8M II59)
- Al 28/2M Q0 [0: HIS, & XIS/XIS0IAM Q12 SASS Xi1)

: =23 -

Management, Business, and Financial

Computer, Engineering, and Science
. ol  — g
. II'EI EEI Il_-l E)I‘ Education, Legal, Community Service, Ants, and Media
I Healthcare Practitioners and Technical
- [HAAI2 XS0 E
ocoouT = @ Service
[Hl_'—élf I!gg =xq¢ | | Sahh.:rs and Related . )
- gXiEl FRE 2ML 8 MR Frmiog,Fishing and Forety
’ d g, Fishing, 3 orestry
ﬂ .?.I$§ x._"%l' 0"6" Construction and Extraction
[GIQ Economg, j=—= };::3:.1:}::::. Maintenance, and Repair
Freelancer ECOﬂOmU] I Transportation and Material Moving
400M
“ e i oy ¢—— Medium —> —— High— /
| 33% Employmen 19% Employment 47% Employment |
»Frey & Osborne &4 300M 4 '

- 02 02 47% I 3
Al neis2 £ 200
(occupation J1&E) E
- creative & social -
intelligence M2 =y
Xi&: C. Frey & M. Osborne, The Future OM

of Emploument: How Susceptible are

Jobs to Computerisation?, 2013. * ¢4 4 v:9 e !

Probability of Computerisation
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- QX SA! ZHI/AIRIZO| gt
- X2l W 2 D8 Hot (Gig Economy]

- (RIS JIEM ALRl 28

24 D1E/BH WYY S8)

o1: A} Ateieim
&: HI0IE )| o
st

xl: SUE X7

FT MJ|=2Ar2l(Enabler)
Al (Data-driven Innovation)
AL JHE AR | QLoH

(Adopter]

==

PIES b
(Enabler)

OII'I

P 22, JIA/ELEA, 2519
:6I-A‘|AH='6I' !‘I:I.I_I'Gl'/ 74)'% %

: NI FUAL 2, 30 THH, U AT
: MTHASOIIXI, ADFE RIS S

oin

~ ICBM (A2 21EY + St

C + HIHIOIE] + THI) + Al [212XIS)
-> CPS[cyber-physical system) Ij2{CtY &
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Al =) &

—=H"1o T

AFO{ A1X} -
—_d OO -

McKinsey, Twelve potentially

economically disruptive technologies, 2013 - 2025
A& - A (29 £ 2l AHE b
Mobiie Internet 3.7-108
Automation of .
o,
i+ The Intemet of Things 2762
Cloud technology 1762
»  Advanced robotics 1.7-45
lrI:('[l,i Aulonomaous and near- Mot :
fgﬂﬁﬁ autonomous vehicles : T:’J;:::ﬁ ol st
IMoact ane not comorehan
XS McKinsey Global Institute, Disruptive technologies, 2013.
g ' SN

IV, AXH-AtRISIZ A|TH DIHALRS

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

A

I 0716

0.1-08

- R (29 X Ed)

SN $8 F T W) I W
and nclude potential dirgc
impact of sized application
These estimates da not
represént BOP or market ¢
(revenue), but rather econ
potential, including conzun
surplus
Relative sizas of technalog
Categanes Shown here car
considered a ranking” bed
QUF SIZING 1S nOt comprehe
* Wa do not quantfy the spl
transfer of surplus amang
ACMOSS COMPANIes Or CONS
Such transfers would depe

MTZ

NE= (B9 %)

Next-generation
genomica

Energy storage

30 printing 0208

Advanced malerals 0.2-0.5

future competitive dynamic
busingss models
3 * Thess estimates are not d
Advanced ofl and gas 1 additive due o pantially
exploration and recavery 0103 overlapping applications 8|
valis drivers aeross
tedrolegis
- WAL * Thase estimates arg not f
l‘\“" risk- ar probability-adjuste:
IN = MVCKiI'ISGU Global Institute, Disruptive technologies, 2013.
: ' - 28 -

Renewable energy 02-03
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IV AXH-Ateiois AT OjzgAre!

Xk=: http://indices.kensho.com/ : N
= 31 =

IV. AXL-SASE AlCH Ol i

A
KenshoJt MIAISH 210171 2+20] MEZAH
Industrial Revolution
First Second Third Fourth
(1760s to mid-1800s) (18705 1o about WWT (19605 to early 20005) (hegan ~ early 20108
Control Mechamzation Standardization Automation Autonomy
Integration Networked Electnfication Decentralization Hyperconnectyvity
Transporation
Reconfigurability Fixed-Purpose Heavy-Duty Reprogrammabality Adaptabality
Machmes Construction
Scale Factory-Based Mass-Production Digtalization On-Demand
Production Systems
Swustainability Intensified Resource Resource Renewabiliry
Tmpact Throughput Exploatation Depletion
Autenomy “° self-driving vehicles; drones; space exploration; blockchain
Hyperconnectivity ™ internet-of-things: social media; wearable technology
Fourth Adaprability * app computing; virtual/augmented reality; 3-D printing
On-Demand *© cloud computing; ubiquitous mobile search; streaming media
Renewability * clean energy; smart cities; electric vehicles; orgamic/fair trade
- 32 -

_18_



@ (1) 212XIs I8 MHIA A2 =3 (0d]: 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 1o solve some of the
hardest analytical problems of our time.

.

— LAl FORTUNE

Kensho tops Forbes' Fintech

50 — the 50 most innovative
private companies In Fintech
globally.

Kensho named to the Al 100 —
the 100 most promising private

artificial intelligence companies

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

globally.

XI&: https://www.kensho.com

_33_

Kensholl ZMIEA J[4 FII0IS Akl

Amazon Earnings X

KENSHC STATS BOX
AVERAGE ,‘!
RETURN s

75 BY

Dollar Up 3% in a Month X

| 'DOLLAR INDEX
I

YRTODATE [004%]

EURD
POWB!

f | 5,309.63
LUNCH AMAZON EARNINGS COUNTDOWN v w02 %’q WILL DOLLAR GAINS CONTINUE?} +5243

i )

0:00:20 @ @I

@ 00000 W 0 . @

Oct. 27, 2016

@ (:00:00 W

Oct. 24, 2016

Xt&: https://www.kensho.com/#/statsbox
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9k A
A

OIHZS 2l A|A S =2 (ICBM + Al)
» J|SE 2t XM 2 S0 Testbed 2219}
- Testbed : XX}/ AH3 =H

SmartAmerica

Energy TBs* Transportation TBs*
Emergency Response CP_S . Smart Manufacturing
System TBs* Communications TBs*
Fabric

Building TBs* Healthcare TBs*

Avionics TBs* Data Technology TBs*
Center(s)

k * TBs : Testbeds can be research driven and/or commercially-driven
= £ - 35 - 3

IV.. 4K AtRISIZ \|UH DIHALRS

~ GEO] AOIE 2% AHdl: Manufacturing Powered by Brilliant Machines

Machining, Tooling & Supply Chain Resaurces
Fabrication & Purchases
3
L =1
Integrated Advanced Brilliant factories Digitized
design fabrication supply chains T =
Crowdsourcing New technology &  Pervasive Sensors  Demand Driven and G E Brillia nt Man Ufa cturin g
Collaborations Materials Realtime Digitally Optimized Creating the “digital thread"
R iveness SUppHy e
. espons ! . . Deslgn Netwark
Changing the Manufacturing Paradigm * Simulation
; s * Prototyping
from Design to Supply Chain + Manufacturing
K &
g N

R
gfo‘\ SR : '-._
? = 10,000's of sensors

Virtual Preduct {\{fp- Data is
Dy St ' 7 ubiguitous.
/ Vel o B S o . Klnu\lvledge is
Manufacturing oo s SI o distributed

s + Decisions are
Service/Repair Shop near realtime

2 / Brilliant Minds, Machines and Factories Seamlessly Connected

;LE:/nttp://smartam/erica.org/wp—content/unloadslzn14/05/Smart—Amer;ca—2014.Ddf \
: _ 36 - X
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~ MIE IdI0I=2 MEZS2 4] : SW HUI0IE

- &= EE HMZXSUMQ DJI= 71 TS 1920 x 1080 T4 JHHIC HE =
X 1520 T4 St HE Z2F HJY0IEHF1 MES HBZEESE =T}

- LII0Ut et MEUA AREY AUA(Withings)E &3 MA5E 53, 1S

J1E dXl, 52 A=01 XA JIs SE It

Z 2E0 Xt - XS 712 HIAE(Nestl= H)ILE MDIEAS LT
3% 3ES ES0tHU U AIAH” X

- AIZEQI0 HHIOIES St MIZl BYE MA0l= &S 2M0| 52t HIsd
(Tesla Motorsl= “=dlHl JBJI” JISE FI10t0 2Xt= W SHIS0 A2
M MH0| F8E 3L & 4 WAV 23 Jis

- H=ds 82 “‘NUS2(Autosteer)” JISE FIH2 0IE
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IV.. 4K+ AtISZ! A|H DIZH ALY

- [3] Zdi AN

[— P a — By |

> From Pipeline to Platform (A ZH| il
> S AIE > SSHED HEN3

Taxi Passengers Taxi Drivers
Information seekers Product/ Service providers

Job Providers

Two-Sided Market
Platform

Patients

Cross-Side Network Effect Doctors

I Publishers I

XI=: http://www.digitalpolicy.org/two-sided-markets-platforms-and-policies/
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>

=

Z o] EHE MaaS( Manufacturing as a Service)
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Navigating the next industrial revolution

Revolution Year Information
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.
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