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Cost Focus

Quality Focus

Value Focus

Mass Production

Lean Production

Smart Factory
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Economies of Scale,
Push Policy

5S/3R, 5Why, Just In Time,

Kanban, Pull Policy

Digital Transformation,

loT, Big Data, Al

Policy-driven
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Product with Physical Components

Physical
Components
i“i ,
;;;E!LL &L Mechanical parts
R Electrical parts
.
3 -

= Night light:
Socket, Button,
Bulb, etc.

= Car: Engine,
Brakes, Tires, etc.
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) Product with Sensory Components

;

Physical

Components

Mechanical parts
Electrical parts

= Night light:
Socket, Button,
Bulb, etc.

= Car: Engine,
Brakes, Tires, etc.

Sensory
Components

Sensors
Microprocessors
o Data storage
Controls
S/W

= Night light:
Sensors, On/off
control unit, etc.

= Car: ECS, ABS,
Rain-sensor, etc.
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Product with Connectivity Components

Physical Sensory Connectivity
Components Components Components
Sensors

Mechanical parts Microprocessors Ports
Electrical parts 0 Data storage 0 Antennae

Controls Com Protocols
S/W
= Night light: = Night light: = Night light:
Socket, Button, Sensors, On/off Wireless ports, etc.
Bulb, etc. control unit, etc. = Car: LTE port, IEEE
= Car: Engine, = Car: ECS, ABS, 802.11 WAVE for
Brakes, Tires, etc. Rain-sensor, etc. V2V, etc.

, 8 o= ¢
Commercial loT |NTERNET OF THINGS l:> Smart Product

S "'\
e aed beas 0) @
u y - )

— e
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Smart Product AlS)=

Physical
Components

Product
with
Sensory
Components

Smart
Product

The Real Reason Google Paid $3.2 Billion For
Nest

The potential market for its products could be big, like really big

pDSTEEH 1 9 By Verne Kopytoff = Jan. 14, 2014




Data from Smart Product
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Smart Product(Z&11)L2/ Standard Architecture

. ME ds/22 2He fX2d s S
Applications |:|._CI>_E|. X A3} O|AMAH
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MME £t K Z0| AEY, HE Rule, 7S E3 HE EXH W M3
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Platform 29 9= 3t BLEY S (O: “2=HA|ZH0| 1= O[S} 7Ztetol »dt
Ofl: 87|, duration, Ol 4 X]) 31| O] E 12410 257

N

e —_ ------fx<<;:-f-----

b
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ConneCtIVIly p ¢F r Third-generation Intelligent mu,\'im

l? r«l emotion lamp
-
14

Sensory ’Té
Edge ﬂ 5 3 Kt

Ph ys:cal

» " SMART BULB

[y L the fun of the light bulb can change 16
l = [ million colors

5
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Connectivity

Sensory

Physical

Connectivity
Sensory

Physical

-
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For Every Smart Product
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Sensory
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Smart Product(ZI%2}) 2] Standard
Architecture

Al
o: 51 Ha = (HX))
o: &=71 & Ol

Connectivity
Senso.
Edge 4
Physical
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Integrated Smart Product (4 Products)

A3 HE7 302 M A, OE
230, dUl 25 72FE 2 MY
e "
Platform 2L Ez2 i SN 2 AA
11 5] O]
' \J
Connectivity Connectivity Connectivity Connectivity
Sensory Sensory Sensory Sensory
Edge Physical Physical Physical Physical
= : =
. 0

’

Hat
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Product with Product with Smart Product Smart Product
Physical Sensory System
Components Components

— 7HX 1

POSTECH 26 1UEA



Smart Machine & Smart Factory
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Machine with Physical Components

Physical
Components

Mechanical parts
Electrical parts
(Motors)

= Milling: Work
table, Spindle,
Tool head, etc.

= Robot: Arm, Axis,
Tool mount, etc.

28



Machine with Sensory Components

Physical Sensory
Components Components
Mechanical parts __>ensors
: Microprocessors
Electrical parts 0 A
(MOtOFS) ctuators
S/W
= Milling: Work = Milling: Sensors,
table, Spindle, Actuators, etc.

Tool head, etc. = Robot: Camera,

= Robot: Arm, Axis, Torque sensor, etc.
Tool mount, etc.
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Smart Machine

Physical
Components

(Motors)

POSTECH

= Milling: Work
table, Spindle,
Tool head, etc.

= Robot: Arm, Axis,
Tool mount, etc.

Industrial loT

30

Sensory
Components

Sensors

Mechanical parts : Ports
: Microprocessors
Electrical parts 0 0 Antennae

Actuators
S/W

= Milling: Sensors,
Actuators, etc.

= Robot: Camera,
Torque sensor, etc.

>~ Ba G
W i Ol= mE
INTERNET OF THINGS
s 2 - - o %

— e

Connectivity
Components

Com Protocols

= Milling: MT
Connect, OPC UA,
etc.

= Robot: Ethernet/IP.
ControlNet, etc.

l:> Smart Machine

|

|“\munmummuw
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Connectivity
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Connectivity

Sensory

Physical
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Connectivity

Sensory
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Smart 4M+1ELZ & E Smart Factory

) e dLbd . 2| EERY
— Quality 1  srr=e Cost | Ji=g Delivery N Rramp-up
Applications A|EHZ ~8 e 7|7t
1 2
| S
Platform | HIG| 0|
|
SCADA, PLC, HMI
(ZLIEH, X o) /
Sensor, Actuator Connectivity Connectivity Connectivity Connectivity Connectivity
Barcode, RFID Sensory Sensory Sensory Sensory Sensory
W, +3) Physical Physical Physical Physical Physical
4AM+1E Man Machine Material Method Environment
33 E g
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Asset Management System
Quality Management System

Master Planning/Factory Planning
MES

Advanced Planning & Scheduling
SCM
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2. Data Engineering & Analytics
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) Smart 4M+1EL 2 7 &E Smart Factory

¢

. 2. Data
1. Operation Engineering & 3. Advance.d
Management . Manufacturing
Analytics
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Edge
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5 519 Lof 7|22 HIF # Q= F|EE7

HMMA 1IT71Y ClO CHA M EXAF Ao}

Advanced Analytics (y 0/
(Predictive, Prescriptive, Cognitive) 4 8 0 4 3 % 4 3 0
Internet of Things Digital Security Business

Algorithms

10% [ 17

0 13% 0

0 0 0o & Autonomous Smart
0 a Blockchain Vehicles Robots

_ : Virtual Customer

Machine Learning Assistants

=X : Gartner, The 2017 CIO Agenda: Seizing The Digital Ecosystem Opportunity, Andy Rowsell-Jones, 2017
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=) 242 10% 7|1 U 7| Stel 10% 71

(Digital BusinessT¢ 7|¥) (n=2,834) (n=165) (n=2,476) GEREE)
Digitalization / Digital Marketing 14% 17% 14% 12%
. Cloud Services / Solutions 10% 15% 9% 8%
Mobility and Mobile Applications 6% 7% 6% 5%
Internet of Things 6% 6% 6% 6%
Customer Relationship Management 5% 1% 5% 6%
Artificial Intelligence 5% 7% 5% 1%
Enterprise Resource Planning 5% 1% 5% 9%
Infrastructure / Data Center 5% 3% 5% 4%
Automation 4% 2% 4% 3%

Z=X: Gartner, Mastering the New Business Executive Job of the CIO, Insights From the 2018 CIO Agenda Report, 2018
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C

(Digital Business+2] 7|E)

M0| 10% 7|O—I

5l 10% 7|1
(n=171)

7 B2 AFE EAY 7|E27 (374 M)

Asia-Pacific
(n=540)

Cloud Services / Solutions 34% 26% 29% 32%
"‘Digitalization / Digital Marketing 20% 17% 8% 20%
Infrastructure and Data Center 20% 22% 27% 19%
Mobility and Mobile Applications 16% 14% 16% 21%
Cyber/Information Security 13% 16% 20% 12%
Enterprise Resource Planning 8% 22% 30% 18%
Networking, Voice and Data Commes. 8% 12% 13% 7%

=X : Gartner, The 2017 CIO Agenda: Seizing The Digital Ecosystem Opportunity, Andy Rowsell-Jones, 2017



Technical Architecture

Security and Resilience

Enterprise Architecture

Business Analysis

Project Management

Development

IT 70 2I0jAf Z7tE 2 ZF8F 55

25%
I, 249%

ZX: Harvey Nash / KPMG, CIO Report 2018 — The Transformational CIO

POSTECH

50

, 2018

" RMA 1171 CloE| DY B ARY) 3,958 Y MEXA 2

m 2015
m 2016

2017
m 2018




clolet &4 5% [ ;-
zax sz I -
g1l

o md
ox Ju
w I
—- w
X w
X

=
T

ot e clolel | 2
o ge easet Nuxe I 22%
71et B 4%

Z=X: The Economist, Decision Action: How businesses make decisions and how they could do it better, 2014
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5.00

Chief digital officer @gy @ co
450 Head of innovation
' cto @ co @
i7 staff @) N ceo @
4.00 ® Chief digital officer
CTO @ _ afinn
Head of innovation

W T staff @) o ® co

3.50 o] CEO
B- EUKISES SINOYees ‘ Chief data officer ‘ Chief data officer
.|.|:I CFO .
K Business employees ‘

3.00 ‘

@ 7 starf
EER CTO
Business employees . CEO
2.50 ‘ ® Chief digital officer
o
CFO ‘ o Head of innovation
Chief data officer
2.00
3.20 3.40 3.60 3.80 4.00 4.20 440 460 4.80 5.00

Ej =

A2 10% 71 (n=172) 2dut 71 (n=2,091) St 10% 7| g (n=169)

=X : Gartner, The 2017 CIO Agenda: Seizing The Digital Ecosystem Opportunity, Andy Rowsell-Jones, 2017
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1994, Essays on Economics and Economists

“IF YOU TORTURE THE DATA LONG ENOUGH,
IT WILL CONFESS TO ANYTHING"
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Executive Office

2| |
<«—Baseball Operation

2011 EEA|Z[= 250f 7|ofst
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2e (2= 5F
Data Analytics
Ne
-1 0
Death Valley LR = Elo| 4%...

Data Analytics = ¢} A 1j

2008 2009 2010 2011 2012 2013
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Translator € &F (Data Scientist > & =)

K|

Translation >

Hit Chart

s ® 400

OFf X|4] 7|8t Data
Analytics &9|d 23

Out (287) [ ]
Single (74) |

Pop Up (7)
Fly Ball (182)

Double (28) a Ground Ball (142)
Triple (10) Line Drive (89)
Home Run (41) W Error (2) | |
POSTEPCH 61
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Translator &
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Gap &4

Trust =7} —

.623

Death Valley 35 @ @

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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] Data
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Data
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¢

¢
The greatest danger in times of
turbulence is not the turbulence;
it is to act with yesterday’s logic. ¢

Peter F. Drucker (Economist)

1909-2005
MBO Z&HA| Xt
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Smart Factory Hi &
| A|O| EHE#AHAFO'L_'— EX|7<A|9_|

-
» SE JE NEBe &F S /NSyl A &4

d Smart Factory 7+ 24 (QCD+Value &4
= QOperation Management (MES, ERP, PLM,

QMS, AMS, etc.)

= Data Engineering & Analytics (Data-driven value creation)

= Advanced Manufacturing (3D Printing, Nano Mfg, etc.)

Q Smart Factory =%

= AL 38 Ats32)F o K| 22|, | o|X|EX™, 1EE KHE =

= 7|2 L R&D, M1, S5 59| Lead Time

I_._Ef Traceablllty/V|S|b|Iity ’ts &

= 7| 7t Supplier, Customer S1t2| H|O|EH &7 5F JHK| AbS

Q Smart Factory= DataO|C}
» Data 2EMI HE2 Et JHX| &=

POSTECH 70

1

EA



‘:‘ 4A} M T if AOfE HECf

0

HIO[E] H{=L|A29| Oi=0| SE=ROf H|=L{A XX Z27] AR

i
«\Atech \/ !

N ™
Your car's data may soon be more valuable u@ e
than the car itself t i s LS
e st

v

The world’'s most
o0e, valuable resource
*&,2 AlphaGo .
The world’s most valuable resource is
no longer oil, but data
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