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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
waam 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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[techno-economic paradigm)
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s WEF, The Fourth Industrial Revolution: what it means, how to respond (Jan. 2016)

» 3Kt UXIEHE E0 AH0IAM &, UXIE, HOI2 JI=0] 32 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.

- dXls S Uget 20F 21)[=9 &)[A Q1 EX(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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“Digital transformation”
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Navigating the next industrial revolution

Revolution Year Information

{2 1 1784 Steam, water, mechanical production equipment

2 1870 Division of labour, electricity, mass production
— 3 1969 Electronics, IT, automated production
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= MIWX] AIOIHE 2l AIA 8l Internet of Energy (2008)

- (1) Large-scale power plants
- (2) Renawable energy (uctuating)
- (3) Consumer (iraditional)
O {4) Consumer (intaligant)

""" {5) Grid control

(6) Transmission grid

(7) Distribution grid
#  (8) Load flows

(9) Internat of Energy
+++®  (10) Integration technology
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ﬂ OECD2| HIOIB== & M(data-driven innovation)E

» SdIOIE AltHOl TeH: ZHIQE Arel9l dI0Ie@Hdatafication)

- HI0IH S®EH: E3(structured) dIO0IE vs. H A3 (unstructured) 4l0I&

- HIOIE = X: @ SNSOIA 2A45t= Social Network Opinion Data @ 2IE{4! AIOIENIA A
Tl= TEXT EH O] QIOIE, QA SHAL AIZI Data ® RFID, CCTV, MM, 2 HIY SOOI A
=[S AEHO] HIOIE| @ Web Log, Network Log, Traffic Log S 21 MHE J|HIOZ b=
Z1 HI0IH ® QY A HHOIM S = &4F, JIY, oA, 120 4I0lH (S22, 2013)

Figure 1.1. Estimated worldwide data storage
In zettabytes (ZB. trillions of gigabytes)

IDC Digital Universe estimates
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¥ S
Decision making

Knowledge base Value added

growth
and well-being

1
0110

Data analytics I|I
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»Frey & 0sborne &A1

- 01 18 47% JIHW £
M Asig=2 S 200M
[occupation JIE) B

— creative & social
intelligence HHl2&t

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

33% Employment

Management, Business, and Financial
I Computer, Engineering, and Science

Education, Legal, Community Service, Arts, and Media

I Healthcare Practitioners and Technical
Service

I S:les and Related
Office and Administrative Support

P Farming, Fishing, and Forestry
Construction and Extraction

B [nstallation, Maintenance, and Repair
Production

I Transportation and Material Moving

+—— Medium ——
19% Employment

+— Low ——

- (
475% Emp!{:y ment
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Gig Economy]
Dl=/3H 20O 5S)

= At (Enabler)
—driven Innovation)
& ZAH| 1oH

»OXIE: 2R, JhY/ELNA, SEHQ S

Hel)|s > HIOIR: St et Ynfel/MATIE S

[Adopter] »8 o X8FWAL S, 30 Z8H, U2 S
s S

|

IO | - ICBM (MZQIES + SRS + SH0IE + D) + Al (IBXIS)
[Enabler) J -> CPS(cyber-physical system) I CH 2
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@ 41} AASS =5 )= A AZE : McKinsey, Twelve potentially
economically disruptive technologies, 2013 - 2025

HA - KO (9] X 2 MR NS (9%

=
Mobile Internet 37108
Automation of ¥
knowledge work 5267
T
i fege  The Intemnet of Things 2762
8
#\) Cloud teehnalogy 17-62
ﬁ Advancad robotics 1.7-45
I:{H]EI Autonomous and near
1a 1% OMOUS and near- Notes on sizing
‘ﬁ!‘!&ﬁ autonomous vehicles & Thisd walratiis il st
impact are not comerahan

XE: McKinsey Global Institute, Disruptive technologies, 2013.
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» McKinsey, Twelve potentially economically disruptive technologies,
2013 - 2025 (HI=)

& - X (29 = 24 = == (B %)

TN DI L I P
and induds potential direc

J. Nexi-generation 0.7-16 impact of sized application
] gl
: s  JENOMICE # These esiimates do not
repressnt S0P or market :
{revenue), but rather oo

- potential, including consun
) JI) Ereray storage 0.1-06 surphs A

* Relitrve sizes of tedhnglog
CalEgonas Sshown nera car

considered a ‘ranking” bed
&lﬂ" & 3D FI'IMIﬂg 0,2-0.6 OUF SN 15 Aol comprahs
* We do not quantify the spi
transfer of surplus amaong
) SOMDSS COMPANies o Cons
i Bﬁgﬂj Advanced materials 0.2-05 Such brrslers woukd deps
future compaefitive dynamic

busingss models

i * These estimates are not d
Advanced oil and gas 0.1-0.5 adicitive dus 15 pantially
exploration and recovery Sl overlapping applications A
vakie drivers acrass
technologies

{ . » Thogs estimates are not fL
-_I ¥ Renewable enefgy 0.2-03 risk- or probability-adjusie:

II_E:/'MI(J:Kinsev Global Institute, Disruptive technologies, 2013. \. na
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Autonomous Vehicles index (KCARS)

E: . : - | | / 4 '\\-.
II,:;MUICGS kensh;q ).com/ \ \
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Xts: http //indices kensho.com/
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» KenshoJt HIAISE 21M17] AHE19]

Axis of

MEIA

Industrial Revolution

: First Second Third Fourth
Innovation (1760s to mid-1800s) | (1870stoabout WWD | (19605 to early 20005) | (began ~ early 20105)
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 Throughput Exploitation 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
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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.

3
X
i
:

100 -

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

7 ~ XI=: https://www.kensho.com/
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A =3 (0fl: Kensho)

Kensho is a Data Analytics and Machine Intelligence Company

FORTUNE

Fortune names Kensho one of
the 5 Hottest Companies in
Fintech.
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Amazon Earnings X Dollar Up 3% in a Month X

KENSHC STATS BOX TRADES DOLLAR INDEX

AVERAGE | 9867
RETURN

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

YRTODATE [0.04%]

BOUGHT
AMAZON
BEAT

SOLD
1DAY ————————————  »
AFTER JBE N & N 1 lESAssSed

EURO |NASDAG  5,309.83

iy AMAZON EARNINGS COUNTDOWN 1vex ~ +0s2 776‘ WILL DOLLAR GAINS CONTINUE? | chancessnm

l%cHAnGE  + 10000

0:00:20 @ ®

.

Oct. 24, 2016

XI=: https://www.kensho.com/#/statsbox

Oct. 27, 2016
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@ (2) J|ELHAQ| 152k AOIHEIAIAE T8 (ICBM + Al)
A

» J|eE 2= Al e E S0t Testbed 249t
- Testbed : M2/ /5d% =H
- HAE0F: HIX, iU XL ClF, uS, /84, a4 IHHHS S 81 201

SmartAmerica

Energy TBs* Transportation TBs*

Emergency Response CP,S . Smart Manufacturing
System TBs* Communications TRs*
Fabric

Building TBs* Healthcare TBs*

Avionics TBs* BELE: »  Technology TBs*
Center(s)

* * TBs : Testbeds can be research driven and/or commercially-driven
- ','/ \\\
/ _ 35 - X



V. AKHEHAHE AITH O] 2H S

TR
> GEC] AOIE 2% AHdl: Manufacturing Powered by Brilliant Machines

Engineering & Machining, Tooling & Plants & Enterprise Supply Chain Resources
Design Fabrication Operations & Purchases
| b
3
7 ) - I
Integrated Advanced Brilliant factories Digitized
design fabrication supply chains e .
Crowdsourcing New technology &  Pervasive Sensors ~ Demand Driven and GE Brilliant Manufacturin g
Collaborations Materials Realtime Digitally Optimized Creating the “digital thread”
n Supply Chain
Responsiveness . B NetiGH
Changing the Manufacturing Paradigm * Simulation
; : + Prototyping
from Design to Supply Chain - Manufacturing -
e \aﬂ"' - > \\-1
‘ 1.4 &
o g ’\\‘»

10,000’s of sensors

=3
Vlrtua Product f}_\°° + Datais
& ubiquitous
> & )

=7  Virtual P B s & + Knowledge is
szManufacturing. . ’,?‘1- & distributed

B T AR A » Decisions are

Service/Repair Shop near realtime

Brilliant Minds, Machines and Factories Seamlessly Connected

Iis: httn //smartamerica.org/wp-content/uploads/2014/05/Smart-America-2014.pdf
— 36 =
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(3] U= MY

=S A0

> From Pipeline to Platform (At A A| M}al)
> A AR - EAHEL HEH3T

Taxi Passengers Taxi Drivers

Information seekers Product/ Service providers

Job seakers

Job Providers

Two-Sided Market . Seller
Platform '

Patients Cross-Side Network Effect / Doctors

Readers Publishers

XIS: http://www.digitalpolicy.org/two-sided-markets-platforms-and-policies/
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> HIZ 20| EHES} MaaS( Manufacturing as a Servicel

AHIAFS 0l AFSARLE HEH, D S=
g N =te 0 EESE =S8 AHIE 0
2EH EICE S %EPE B & o=
|22 &t == MaaS(A U A= N
| Z=; Manufacturing as a Service)2t= |
Nbtez A4 5 A Hat QUCH

0% o rr re 44 58
o = w 0z 12 10

AL IIE0 XSS ME5= MSotle &

HIZHS0 HE DT

ZHE N H
T2 10TE DIEa N0 HETHE AZHE EES

[

IHTIJ

JNECHH S 12 E TH 3H AEE 210Ickd = HCHTH M 2 S Rolls-Royces W8 1 AH 8 THH 347 20 &

—

THHat
HIE S 5 dfatd SICH MaaSoh 2k BN AHSEH [k HIE S Al Eat= (pay-as-you-go) MHIA I 2l DIEE Z10ICH

=11
=

.\\
.

II“é httns //comnassmag 3ds.com/kr/7/Industry/MaaS-Manufacturing-as-a-Service '\x.____
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50
Easy pickings Invest here
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0O ~ O Finance
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Regulatory compﬁance? U
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Least opportunity for analysis

Gartner, Potential payback of big data initiatives

A

_44_

%', U2 MHIA])

asodind Joj 31 1sea| swaysAs vreq



CI%| & of7|HE

ME2 Aol A
iz = ecgJ: m;te
product Process n?

CIXE 47|

J

_A=: OIXIZ, OXIE2| O1cHet Bt=

_45_

&

02l AIARY,

o CXIE Of7|HE AYg O|BH 7%, 22
Z4017}?
o 7|& AR 9| product, process,

ecosystem01| 210 digital2 o|&35}d
disruptiong = Ql= 7|3|= ofC|of Ql=7}?

—

?IoH OXE 247|=8 O{EAH =22

712

¢ 0| &
740

A -

2016.62.



» MER2(HIS)
- OXIE AHI 20| X XNl .
CIX|E HEJI2}0| = (Digital Enterprise)

CIXIE 7122 #8cl0] 7[E NYiQ| 7iX(Ajadt X2 i|Ao] §|H|  JEER S
ME2E AUSEE VS0l 0[S Sl AP YIS ME| Felsin Zdsls 71Y

MEg N2z : ME MeHA

il 1 (= - q . I e =
New Broeiuct) (Fony e {Me=y Bepgvslem)

- DO FEBIS TIEC| . J)E ARIC| DEMAR T . MBS ARRWH ZE
TRARIS SEEoR 1 NH VMoR REMoE  AAE TS| it &

3o At el Me2) 74 _
~CIXIGE S8 HE- Al -7|E DRHA HIEE MBS M EUS E
Ao| B8} AP B 718 7|24} Ahge)
— CIRIE 2819] MEE 7t ~40 37| 7L A 29
£P421 257t U} T Fumat S

K& OIXIgZ, LXIE2] O/t St= A2 AIALS, 2016.62.
_ e _



)
6@*

8
0 7:@
Cn
&) ’%’@
9

Bioinformatics

Cloud . Personalised
. Photonics and o St lls
COMPUNG  ight technologies fmadicne e o@
: Health monitoring "g{\
Blockchain Robotics technology (1]
Quantum Medicaland  Regenerative medicine
Modelling simulation  computing b_e_lca N and tissue engineering
S Grid iimaging
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Smart Microand nano Precision Bisfuals Nanomaterials  Functional
grids satellites  agriculture materials

Fuel :
Autonornous Power cells Nanodevices
@ vehicles  microgeneration Additive
% rones ElﬁFILFiC manufacturing
vehicles
% Carbon Photovoltaics Carbon nanotubes
# capture and storage and graphene

Windturbine  Hydrogen
technologies energy

Marine and tidal
power technologies
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