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oAl 7| - Smart Factory
- Industry 4.0 - ERP PLM, MOM
- Digital Technology



https://youtu.be/_sQfu5-5g7I
https://youtu.be/_sQfu5-5g7I
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* Industry 4.0 & Digital Technology
*  Smart Factory & AJAHY
 Solutions ( ERP PLM, MOM, 5D-BIM )

* Use case ( ERP Item, PLM)
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of the data was created in the last two
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devices will be connected to the internet by
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Most Relevant Emerging Technologies for
Digital Transformation in Asia’s Healthcare Organizations
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QUANTUM WEARABLE
COMPUTING TECHNOLOGIES

QEO

HERT-GENERATION VIRTUAL, AUGMENTED

COMPUTING
EXPERIENCES OR MIXED REALITY

ARTIFICIAL
INTELLIGENCE

NANOTECHNOLOGY

INTERNET OF THINGS

=X: Technology replacing Energy and Banking https://twitter.com/microsoftkorea/status/903507220985397249 / https://www.slideshare.net/eteigland/new—-industrial-revolution—

and—digital-business—models
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Operation Excellence Customer Value

Product Efficiency Platform

Revenue Development

e Customer Value
« Platform

zipcar

wheels when you want them

~ramazon
23andMe webservices™ // N3 WM NS N6 NT NB 019 20
CECMEX -
mn Q‘ . PR T
v’ Customer insights ( 1242, segment, The Empathy Map ) |

v ME22 &40l HELA 2H |deation 27 countri Y :
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Aravind Eye Care

Table 2: Cataract surgeries per ophthalmologist per

vear
USA
5 [ndia
- = Aravind
0 500 1000 1500 2000 2500

2013, & CHIFOIAN} HLYY &

https://www.innovationsinhealthcare.org/IPIHD%20salaUno%20case%20study%?2

OFINAL.pdf

LVPEI policy and system focus areas

* Equitable distribution of healthcare between
paying and non-paying patients

* Self-imposed high standards for patient care

* Streamlined patient admission, scheduling,
and checkup norms

* Nursing guidelines

* Human resource guidelines

* Team hierarchies

* Maintenance and engineering expectations

Standard operating procedures To maximize the benefits of the learned best practices, LVPEI has made standardization a central

aim. Standard operating procedures (SOPs) exist for all of the surgeries. All of the personnel, equipment, and instruments are pre-

defined for procedures, removing the search costs and variability associated with highly individualized processes. Standardization

and repetition at LVPEI has the triple benefits of reducing variation, reducing training time, and improving clinical outcomes.

Source : https://www.innovationsinhealthcare.org/IPIHD%?20salaUno0%20case%20study%20FINAL.pdf



https://www.innovationsinhealthcare.org/IPIHD salaUno case study FINAL.pdf
https://www.innovationsinhealthcare.org/IPIHD salaUno case study FINAL.pdf

Aravind Eye Care A|AMH

Process Goals Key metrics
* Increase patient > * Waiting time
satisfaction through
timely service

« Opfimize potentialof —»  « Number of patients A AFE
existing capacity screened per day

+ Ensure quality inevery —» » Screening process
process errors
* Customer Value Business Model
« OE = Value
» Optimize capacity > * Number of
utilization of OR surgeries per day
¢ Customer Value + Motivation
« Control cost to >  « Cost persurgery
keep prices low
+ Ensure quality in > .« Operating room
every process process errors

Figure 5: Goals and Metrics for Diagnosis and Procedures (source: salaUno)

Source : https://www.innovationsinhealthcare.org/IPIHD%20salaUno%20case%20study%20FINAL.pdf 9
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Aravind Eye Care

« Aravind Eye Care
https://youtu.be/MhhvNLztZKI
https://youtu.be/O95kBxGaKLM
https://youtu.be/wusiEMOu-0c

https://diqgital.hbs.edu/platform-rctom/submission/aravind-eye-care-

system-mcdonaldization-of-eye-care/

Aravind Eye-Care System - McDonaldization of Eye-Car

Managing the HR Bottleneck

] 1
1 = 2 Tables

Surgeon

-

1 = Instrument sets

1 » & - 8 Surgeries/hour

1 = 2 Scrub nurse
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Figure 3. Virtuous Cycle of Performance at Aravind

Source : https://www.mitpressjournals.org/doi/pdf/10.1162/itqgq.2007.2.4.35
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FlixBus : {2 2&2|AM7}F OFE IT MH| A" 2| A}

«  Flixbus has come to dominate the long-distance bus market in Germany, with a 90% share. It has huge

https://youtu.be/0G5bCncFzBw

pricing power and is a threat to its few remaining competitors. Now it is expanding across Europe. How

has it managed to be so s
https://youtu.be/16scj0bjcQM m

I've been on flixbus and | «

seem rude but it might jus ! v
Today: ¥ lstDue (A.s)\ g \
The past FlixBus — The new bus experience

January 2014

o°

i

On-Board-
Comfortable leg space Power plugs Entertainment + WiFi

Source : https://www.slideshare.net/NOAHAdvisors/flixbus 11
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FlixBus

Today:

The past FlixBus — The new bus experience February 2013 January 2014 m January 2015

‘ g

18( Bus ’(A)\ ‘ g ’(&)\

| 2530 L 60-70

April 2012 January 2014

On-Board-
Comfortable leg space Power plugs Entertainment + WiFi

Source : https://www.slideshare.net/NOAHAdvisors/flixbus
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FlixBus

FlixBus leverages brand & processes on large bus partner FlixBus only company with own app
network

ma

E 7& Facts and figures

Investment Over 1.000 _
. connections Doubling of offer
FLiXBus

Over 2 Mio. and revenue
Tickets sold every 6 months l
!' - l l ll

40-50 Mio.€ investment in busses
from bus partners

Over 500.000 customers

Source : https://www.slideshare.net/roadtofunding/flixbus-company-presentation 13
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FlixBus
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Business Model
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Source : FLIXBUS, https://www.flixbus.com/ 15




FlixBus A|AFH

Revenue Development

AlARH

« Platform Business Model

1§
- NrH) « Customer Value focus

Profitable | break-even
In DACH

2013 2014 2015 2016 2017 2018 2019 2020

FLi%

- 0
-

Source : FLIXBUS, https://www.flixous.com/ 16



CEMEX

INFORMATION DIRECTLY UPDATED

INTO CEMEX'S SYSTEM I:_IxIEE'I 7c=>|0°=|’ DSO%'Sl- HH%AI?} C}

M&A S°%t global 32Y

FgEe (A, 853)

I} o

http://www.koreascience.orkr/article/JAKO200661459774273.page , A Bl
A (CEMEX)S|_ g A _dS At pdf

Case Study: CEMEX Works to Become a Data-
Driven Company

By Jennifer Zaino on August 1, 2019

https://www.dataversity.net/case-study-cemex-works-to-become-a-data-driven-company/

Source : https://youtu.be/B5n8-tR7LgU
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CEMEX T 2F

WEDO

PN

OUR MISSION

Lreate sustainable value by pro-
viding industry-leading products
and solutions to satisfy the con-
struction needs of our customers
around the world

OUR REASON FOR BEING
OUR PURPOSE

Building a better future

OUR VALUES

m Ensure Safety

®m Focus on Customers
m Pursue Excellence
® Work as One CEMEX

m Act with Integnty

WE DO BUSINESS
OUR STRATEGIC PILLARS

PROFITABLE SUSTAINABILITY
MARKETS

OUR OPERATING MODEL

SUPPORT TRANSACTIONAL
NETWORKS FUNCTIONS FUNCTIONS

CORPORATE GOVERNANCE

BOARD ETHICS AND HUMAN
MANAGEMENT  COMPLIANCE RIGHTS

WE SHARE OUR
VALUE WITH

STAKEHOLDERS

Eys

EMPLOYEES

2

B

CUSTOMERS

=

SHAREHOLDERS
AND INVESTORS

COMMUNITIES

e

SUPPLIERS

HOW WE CREATE VALUE

® Provide a great workplace that helps

employees groy
® Build skills and
Enable a strong

Tailor our offerings to solve our clients'

construction ng
m Make it easy 1o
® Provide enhang

rediability R
B Grow revenue
xle
mReducecosts | * =
= Optimize assets
» 'Y _I 7“
m Keep a tight rej 4=

m Be a relevant er

® Build more cap

ZhX|of| cHst xj Eel

resilient commummes
® Reduce local air, water and waste

impacts and conserve biodiversity

® Encourage creation of innovative solu-

fions to reduce costs while promoting
sustanable goods and services

m Be a reliable client throughout the
value chain, adding a trustworthy

reputation to the negotiation

Source : https://www.cemex.com/sustainability/strategy
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Platform Business

Google Business Model

Google

Key Partners Key Activities Value Propositions Relationships Customer Segments
R&D — Build Mew | Automation (where o0
Products, Improve Web EG h,*Gmai. possible) Internet Users )
Existing products
Dedicated Sales for
Distribution Infrastructure Adwords (CPC) Ad Agencies
Partners
Extend Ad campaigns Google Netwo
using Adsense Members
Key Resources Channels
Display Advertising Global Sal 4
Mgmt Services al oales an — o
- Datacenters L oppert T JHRIE L7} WIfshs 20| OfLICH,
Multi-product Sales
IPs, Brand _ force
Hosted web-based
Google Apps
Cost Structure Revenue Streams
Traffic Acquisition R&D Costs (mainly Ad Revenues — Ad Revenues —
Costs personnel) Google websites Google n/w websites
Data center Enterprise Product
operations SRE— Sales T

www.businessmodelgeneration.com

Source : https://businessmodelinnovationmatters.wordpress.com/2012/03/29/understanding-google-business-model/ 19
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Business Model : Local Motors

We are unlike any
manufacturer you have ever

A A

SEECllk

Local Motors is a ground mobility company focused on shaping the
future for the better. Founded in 2007 with a beliefin open collaboration
and co-creation, Local Motors began low volume vehicle manufacturing

of open-source designs using multiple micro-factories.

FHDIEHAQ| 0| - (innovation-manufacturing)

« CIXQIZH R&DIHA| CHE 2

X8| 2ot &8 78 0] -2 7|2
x M7l 2| =2 3D Z2IE{ 0|2 XISAI2
* oo Xl»c_"_’; Hl-{ : :
Q14
+0Hy x|Sl5H= ‘X
xp2k C|xpol Torgel OFQIEIN Tlluolt , i
X|M(Collective Intelligence)’ 24|
% W W(2)E SHok=s 2
X2 A7 (R&D :
G i 22 (open source)’ 24|
A2 AZEQof IBM 7t Q1B K|S ZFE]

‘b2 (Watson)' S £| X2 Xp2H0l| EFX|

Source : https://localmotors.com/company/ , %L E https://news.joins.com/article/20988141 20
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23andMe : &4l & 2 F/ZHH

https://youtu.be/RjtQgjuEU2k

nuclectide polymorphﬁm Y o = (
WEo o 31 o8I 2 Ta M £ StLte] 7] AEO| S 210] KOS Hols e ger
o) 179 5% 422 9HOR H0p HE goudf 12007} B0 Cfét OES B a0} i QT VR R AR s e = "
0| E42 BHHZEL 719t %andMe AL FAEIKE ARACEHE0] 40l QRRY EH Perond 018 S01, DNAS] O/ &7 29100 OfE A2 A (adenine)® 7HAI2 UK, OfB AFEE C (cytosing) 74D

&0t ALt Ol=2 4S9 = (FDA)0A 2013'E7HX|2F Sf &
670 =0 CHol RTA AALSE &=
=20] 0|=2| DTC YH| '23H =0

e B3, FHLICE #Y|of, I E2tE= DTC AA =50 Moteg FX o0 MH 3

5 DTC dAS aAIMAIE 2015 O] 7HE AAME=E@77NHE AHdut gty 58 43¢ = Slie
t &= UCL O] B0|= X|ojQt mZl=H, 2|0 R BRCA FFA HO|0f Cigt HA 5= ZehEICE O] &
(23andMe)' = %2 2 E2Y N A GSKERH 3429 FXE FAIMCEL

Source : https://www.mk.co.kr/opinion/columnists/view/2019/06/377260/

-'-OO

=

N, .
GlOJE} 148, Z2tolsfA A =2 |
£75] 23andMe’e Z2 A 7| €M CH21 9l SHZ AE FA| ZAOCZE2EH 0[042] RML" A
1 = M2 E3(physical traits)0fl F{2k=| 1 QICtD, 124 QIA0f M O] HE SOlFE X TN (L
= gFuct

SHRIE 2R = O snpeh= 0] 21ZH0| ZHil= A /E BE M= 39 22200 ALA 2= HtEe =
£ AU gt o
7

ZHE2 3 billion 72| A DNA E7| ME Z00|, SNPE 10 million 7§ = 50| T/ x| @=Ct1
[Of Chzte| M2 2SRRI Dr. Robert Klitzman2 HA| 9H HEZ =X 210 SNPZE &
o2 O, 0f TO[X|2 AW 2R 2= it ZOEAM "EAH @7 M2 99.9%E
K7) G20 H7|M 22 4 0ls HEC HEEY 0|0 D AZED 9l )

Source : http://www.yoonsupchoi.com/2014/01/13/23andme vs pathway genomics vs gtl/ 21
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Business Model0|A =2

VALUE PROPOSITIONS CUSTOMER RELATIONSHIPS CUSTOMER SEGMENTS
" R e B i Well situated reader
!
_T|_7_| 7|-X| (male 18 - 49) whit
Subscription service (Retention) passion for (extreme)
sports
Jobs to get done: Getting news and
sights about (extreme) sports
HS #
XHEst
/A8 WA —
CHANNELS
Red Bullotn wobsite
=
Z4Cad HEAI o2k ) -2-001 REQI-
86 Sh & 53 74 HxHA
- 7 I' = ©oon

Source : https://www.whataventure.com/blog/10-inspiring-business-models/
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9 Disruptive Business Models

1. Freemium Model

Subscription Model

Free offerings

Marketplace Model

AR Pl S

Sharing Economy — Access-over-Ownership Model —

Renting & Leasing

User Experience Premium

Pyramid Model

Ecosystem — Create your own ecosystem
On-Demand Model

O [, N o

Spotify, Linkedin, Xing, Canva.com, MailChimp
Amazon, Netflix

Google, Facebook

Amazon, Alibaba, Uber, eBay

AirBnB, Sharoo, Mobility, Lyft

Tesla, Apple und Premium-Marken
Amazon Affiliate, Microsoft, Dropbox
Apple, Google

Amazon Prime, Uber, Upwork

Source : https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/
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https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#1_Freemium_Model
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#2_Subscription_Model
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#3_Free_offerings
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#4_Marketplace_Model
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#5_Sharing_Economy_Access-over-Ownership_Model_Renting_Leasing
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#6_User_Experience_Premium
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#7_Pyramid_Model
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#8_Ecosystem_Create_your_own_ecosystem
https://morethandigital.info/en/9-disruptive-business-models-new-opportunities-for-companies/#9_On-Demand_Model

S & DAL=

Nest : https://youtu.be/1gkSkOn4h-A Unwelcome Greetings : https://www.unwelcomegreetings.com/
https://youtu.be/8Qk466 c9p4

Dollar Shave Club

Nintendo

GoPro : https://youtu.be/MKWWh{f8RAV8

Snapchat : https://www.wadiz.kr/web/wcast/detail/635
O A BT AFIRITHIL )

DA O B2UMOIAL L ALK 10 X ) Al

Slack : https://youtu.be/6¢7 TpPUpLO Msamamsesas | Netflix
SELF - DESTRUCTING
APPLICATION _
Adidas

Polaroid

Source : https://cail.com/innov-examples/
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https://youtu.be/MKWWhf8RAV8
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Source : https://www.hbrkorea.com/maqazine/article/view/5 1/page/1/article no/1218
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DB A 7HXIE R ol $Ch= |0j=2 (CEM) N

3) Examples of problems
| jsten
A pologize
Boolve

solve their problem, and thank them. So: Listen,

| Apologize, Solve, and Thank. We're going to |

Source : https://youtu.be/bL D-gyvaOc / https://youtu.be/dnpMgQnt8WY 29
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Smart Factory & A|APS

Solutions ( ERP PLM, MOM, 5D-BIM )

Use case ( ERP Item, PLM)
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AlA

"Industrie 4.0" - Bosch plant in Blaichach, Germany

any mm ?l.ﬂ

Bosch follows
a holistic approach regarding “Industrie 4.0",

the connected industry.

Source : https://youtu.be/GKhSTjraHIU
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Industrie 4.0 - The Fourth Industrial Revolution Al

. . t‘e-_n "ﬁ - *f.

The vision of tomorrow's manufacturing:

In intelligent factories, machines, raw materials, and
products communicate
within an "Internet of things" and cooperatively drive

production.

Products find their way independently through the
production process. The objective: highly flexible,

Source : https://youtu.be/HPRURtORnis
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Enabling Smart Manufacturing with MOM

Digitalization is no longer the future.

It is already here today, ...

MOM , Digital Twin

Source : https://youtu.be/JM6IKp52Y9Y
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ot 7|230| A=71

2019 will be
thelyear oigtegiinology #mplementation

in the manufacturing industry.

= =

v lloT

v" Robotics & Automation
v" 3D Printing

v AR

v Blockchain

Data
Process Innovation

Intelligence

Al

Source : https://youtu.be/m7vOirCJmC8
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AZHTHR] & 7| H7HK]

TENA2 HA & =H]

25ts Y49l Het

[Boston Dynamics]

Source : https://youtu.be/rVIhMGQgDKY / https://interestingengineering.com/boston-dynamic-videos-foreshadow-equally-fascinating-and-
terrifying-future
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Google Duplex ( Al Demo )

Al
Not a Real person
real person

O ( ;

OIEAX|S ATl Afet
“Mm-hmm.”

Source : https://youtu.be/m6sWsd tkAs
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https://youtu.be/m6sWsd_tkAs

Smart Manufacturing Innovation (2016), Energy

https://youtu.be/g6S-Qfrsfmw

Source : https://youtu.be/STt3KXWHAAY
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https://youtu.be/Sft3KXWHAAY
https://youtu.be/g6S-Qfrsfmw

Source : https://youtu.be/SUlcf2Ubpu4
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https://youtu.be/SUIcf2U6pu4

Al-based future logistics by Toyota Al

."
trans
-.A
-

T3

v Al + BDA for Team work

Source : https://youtu.be/xBzgdbG1Rn0
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https://youtu.be/xBzgdbG1Rn0

Inside A Warehouse Where Thousands Of Robots Pack Groceries -

v Al + BDA for Team work

Source : https://youtu.be/4DKrcpa8Z E
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https://youtu.be/4DKrcpa8Z_E

Automated Guided Vehicle Weasel®, E-Commerce, Supply Chain, Hermes Al

Fulfilment GmbH

HZ2l ui =, olF X HX|

Source : https://youtu.be/WIIS3vNSuQ4
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https://youtu.be/WIlS3vNSuQ4

The Robot Revolution: The New Age of Manufacturing Al

CHINA WORKFORCE

Percent by sector 2006 -2016

Robot

2016 43.5

Deep Learning
SERVICES

28.8 Hundreds of millions of jobs affected. Trillions of

INDUSTRY

WORLD BANK dollars of wealth created. These are the potential

impacts of a coming wave of automation.

Source : https://youtu.be/HX6M4QunVmA
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SYNCHRO 4D BIM/VDC Construction Project Management Al
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https://youtu.be/sX0NUKDJ3b4

V5D, CONSTRUCTION BID ANIMATIONS www.visual5d.com Al

2018 20189 2020 2020
MAR APR MAY JUN JUL AUG SEF DEC JAN FEB MA MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

PHASE 1 PHASE 2 PHASE 3 PHASE 4

e

20

s “Aluminiom std

” wall frame

=
— -
Air conditioning &

ventilation

Suspended ceiling
system

Plaster boarding

Painl finish

oor finish &
skirting

LIFE CYCLE READY

GREAT MODEL DETAIL

COMPLETE PARAMETERS

COMPLETE CONSTRUCTION COLLABORATION

6D

+LIFE CYCLE

5 D GREAT MODEL DETAIL
+COST 3 PARAMETRIC OBJECTS
CONSTRUCTION PHASING
I D GENERAL MODEL DETAIL
+TIME GENERAL PARAMETERS

I I I R R RN

3D

3R MODFL

D R R R I I )

BASIC 3D
2D W/ 3D ENVIRONMENT/GUIDES

CAD
UNINTELLIGENT SYMBOLS

https://steemit.com/steemit/@ahmmy/the-difference-between-3d-4d-5d-6d-
7d-8d-9d-xd

Source : https://youtu.be/Fh8h3PuFc8g 44
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140 7| &

i
Of0

Robot | Cobot Cc°9"'t'Ye BIockChain| LIDAR
omputing
lloT | scp loAT CLOUD/ | Autonomo
Fog us Device
Machine .
Al/BDA Chatbot Visi AR/MR Security Platform
ision
CPS .3D. Simulation | EM | Standard Open
Printing Source
Source :
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HPE HPC & Al :"E"" Al-EiI
Source : https://www.zdnet.com/video/big-data-in-action-in-a-mercedes-f1-simulator/ 46
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Machine Vision

2 v

« Compact Vision System Ball Bearing
Sorting

* High—speed inspection and sorting of
pencils at more than 23 pencils per
second (PCl1-1422 digital frame
Grabber, NI DAQ)

« Camera Link PCle—1430

W MO KO

NI PCle-1430 (Hickane

1,200 images
* Two-Channel Camera Link o

*x4 PC| Express
*680 MB/s

2,400 images

i

Source : https://youtu.be/Wagmd1T4FZvo
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Machine Vision

NI Vision Product

Compact Vision

System
Stand-alone

Vision Systems

PErfOrMance se——

1@
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Source :




: Atlas, The Next Generation

+ We have received an ENORMOUS amount of interest
¢+ in the NoMoreWoof. As thrilled we are by our results
[ J

' so far, We'd like to stress that this is a work in
, progress and not a finished product. Yet.

Source : 49
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* Industry 4.0 & Digital Technology

* Solutions ( ERP PLM, MOM, 5D-BIM )

* Use case ( ERP Item, PLM)
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7MQl/n7y Sk= £84 Ha /8 & 7944
4%} HHHE
[ RAMI 4.0
? CPS, Digital Twin  vs RMS, 3D 7| %} Simulation
Block-Chain H1G| O] Ef ROBOT R p R ES
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ADLE B

The sma rt fa cto ry ive key characteristics of a smart factory

Responsive, adaptive, connected
manufacturing

Digital Supply networks

CONNECTED

ith suppli
i

1 production to produc
yment)

-~ OPTIMIZED

-Reliable, predictable production capaci
sset uptime and production

oduction and
h minimal human

PROACTIVE

-Predictive anomaly identification and
resolution

Automated restocking and replen

identification of supplier qua

y Imonitoring

ementation of product changes to
impact in real ti
[F=3 le factory layouts and
equipment

Source : https://www?2.deloitte.com/insights/us/en/focus/industry-4-0/smart-factory-connected-manufacturing.html
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Traditional supply chain

Cognitive Planning

\l,— Quality Sensing _l
v e

Develop Plan Source Make
l— 3D Printing 41\

Sensor-driven Replenishment

.

Deliver

i3

Support

_

Source : https://www?2.deloitte.com/insights/us/en/focus/industry-4-0/smart-factory-connected-manufacturing.html

Digital supply networks

Synchronized Planning

Connected
Customer

Dynamic
Fulfillment

Digital
Development

Intelligent Supply

e e

Deloitte University Press | dupress.deloitte.com
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RAMI 4.0

Architecture Hierarchy
0 o 2ROIM 2E 20| A
2 i World
5 L FUﬂCﬂons Business
; Functional
£ b - MEES 24X WHE X D Qlct
= — ommunication Flexible
A | Communication | EEEEEEEEES factory
Assat T =
- Do Al H|F2at HIOIE S H MS
Type Instance P
Products | om
g |
/

Type
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Source : -l||NDUSTRIE4.0
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Digital Transformation 2 2%t 0| &

PR =C (o AE0 e T

X3 e B |
: DIGITAL
3 TR IE A
i ACH N IR RE | & CORE
L W (g (3 r
I g g %
« Wge |y
st Digital
4| I§EE e - NUES P4 DR Development
+UERR
BYER  Materal Handing HARR ¢
'WiER Intelligent Supply

Source : http://www.dfx.co.kr/mh-introduction-define/

Digital supply networks

Synchronized Planning

Connected
Customer

Dynamic
Fulfillment

Deloitte University Press | dupress.deloitte.com

Source : https://www?2.deloitte.com/insights/us/en/focus/industry-4-
0/smart-factory-connected-manufacturing.html
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78 K] - 1oT & loS

\nternet of Sen,,'c,',s Figure 2-

Discover value
opportunities

Communicate the Create a suitable

value market offering

— Internet of

Internet of Thii data

Deliver the value

The Customer Value Delivery Cycle

Internet
Source : https://builtvisible.com/understanding-customer- of people

value/

Internet of
things

Internet
of services

Source : https://desenho.ynccf.net/iot-is-at-the-heart-of-industry-4-0  https://www.computescotland.com/industry-40-modernise-8900.php
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CEM

CEM

Al 24
3D CAD - CAPP -CAM
4D - 5D - 6D

CPS, X=H| 0

Ry

lloT — BDA
Product — BDA - Data Service

Source :
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SA 24 & Crget 24

Hm

CADWorx

Smiart>3D

Source : http://www.intergraph.com/assets/pdf/Interoperability Summary Leveraging 3D Designs Data White Paper.pdf
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Integrated software (CAD/CAM) and hardware (CNC)

Design idea

i

CAD

—

Geometry file
- Wireframe modeling
- Surface modeling

Tooling selection
Machining condition

{

CAM

Generating toolpath file

Program
Correction

v
plp | \/ crification
Toolpath ermror detection
Tool collision
Geometry verification

Postprocessing

¥

Downloading
NC program

CNC Machining

Finished
Product

Source : researchgate, https://www.researchgate.net/figure/Integrated-software-CAD-CAM-and-hardware-CNC fig1 237402237



https://www.researchgate.net/figure/Integrated-software-CAD-CAM-and-hardware-CNC_fig1_237402237

5D-BIM

5-D functionality can integrate design, cost, and schedule

in a 3-D output.

Building information modeling (BIM) is a digital representation of the physical and functional
characteristics of a project, forming a reliable basis for decisions during the project’s life cycle.

Information that can be

embedded in 3-D model:

* Geometry

* Spatial data (from
geographic information
systems/lidar)

* Specifications

* Aesthetics (eg, color)

* Thermal properties

* Acoustic properties

Elements of a 3-D
model are linked to the
execution schedule

Conceptual
Design

Demolition

! : =
Building
® Information ]

Modelif_/—j

__S"“'J

Operation and Construction
Maintenance Logistics

Construction
4D/5D

Source : McKinsey, https://www.aproplan.com/blog/quality-management-plan-construction/what-is-bim-what-are-its-benefits-to-the-

construction-industry
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Smart Factory §% : Simulation & production control

Process Control

Decision Logstes Configuration & Mantenance
Making and Product Design Data Flexitxity Yield improvemant .
Applications oty Traceabiity o pmns? Product Lifecycle Value

Deep
Learning
ﬁ;ﬁ Al, Machine Learning
Aggregated Big Data Data
(Multi-modality, Non-structured, Multi-format) m
Smart, connected products Enterprise - :
{Location, condition, use, etc.) (Service histones, warranty status, etc ) mmmmm —
Networking Technigue (Fekibus, Industiad Ethamet. MTComnect, etc)
I Object kK P Equipment T Process i N 3 Peopie b ¥ A Enviroment E
3= Product Sarsar B o siarion Gos Aﬁmm
Smart —_ Sheae *, Data = Results ’ Sc o Mossurement
Connected ' 3R Proves ) = ::" ° Smart Connected Process
Products t Operatons G¢ Pmmge Locabon V) Electricity O
Parts Abnomaltes ‘ Qualey Activites 0 Temperature
"  © Sy S g © g G J

Source : https://www.sciencedirect.com/science/article/pii/S0278612518300037 SCienCE Direct
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A0HE & CPPS

7140l d= HZEE o2 HEE 0|8 A0 Simulationdto] X[Xo| o2 M =2iel X HE M3

Cyber-World" Physical World"
Planning and controlling {rom Woikc)
Current Self-organized Norminal data
| 7
Part 0
Versatile Reactively status 2
5
Real-time 0 ‘=
capable 2 Process
Information exchange —— = status 0
(Self-optimizing) ||Data bases % E
model Real data 9
Part-/process- ﬁ Machine g
machine-model status L
| | seebo, https://www.seebo.com/predictive-maintenance/

Source : https://www.researchgate.net/figure/Concept-of-a-cyber-physical-production-system figl 309258659
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71 W5 did SOHE flct I1|’°°“.‘_|22 Dlgltal Twin, Dlgltal Thread 741} 2AM7|&9| Agts}of
Brilliant Manufacturlngf?.l- CIX| & SAMS 23t 7|H 2512 =6, MAUQIE{ Solution 2] SEA EE

GE for GE : LH—=.'— Iﬂ": |

» Digital Thread - '\ GE for Customer : Apps Solution

* Business Model Innovation Strategy
* GE Culture (EIX|E ¥4lS et 7| &=

v Leverage existing strangths

Phy5|cs baLd App||ed
Englneermg

™

PREDIX

v" embrace disruption Innovation

v Secure New talent pool & For future of wo

D ta + Statistics Physics Pr d
Ider Ityl d Apply asset liot Operating ™= \1
ac U")'b aaaaaaaaaa and domain Sy[

expertise /1 Digital Transformatior
Pres r

* Digital Twin(Single asset or system of assets) 802t7l| GEL} 27

Z=X: Enter the Digital Industrial — GE, https://youtu.be/DjK3-A5RgW8
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Digital Thread

ST UL 24 - 4VlE - & Al SEA K| 2 RO X, 8

o
r
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A
i

Supply Chain

/ Network

Production
feedback loop
Virtual
Product
Design

\Virtual —
Manufacturing oSS megy

. i S ST v Service/Repair Shop

Ty . . AR
e e

Source : GE
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Digital data network (Digital Twin & Digital Thread)

lloT — CLOUD - Platform - BDA - 3D CAD/PLM - CAPP/CAM

GE2| 4% DSI, MBE, Brilliant Factory scopeO| =F 4t u} He|, WA A Xjo|7} A
Design Systems Integration — Product Definition — Production - Field & Service

The GE Digital Thread

Brilliant Factory

> A
Design r \
Systems Model Based Enterprise (MBE) Field &
. A :
( |II!€§|&[I8II Y \ / SEIbICE \
NP1 lﬂ& Product Definition Mfg. Engineering Production Field & Service
- s, CTOs
COMMON CAD
i o ‘ ~ Fisturing
Moruf s Code
| o — )
FNFORMATICS
PREDIX'™
\ J
2 4
o;m Digital Thread: Feed-forward, Feedback, Analytics, Apps
“k

Source : GE
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Cyber physical systems and big data

enable smart factories

Symbol Description

Q Production Plant

la‘

~ Simulated Production
Yoghurt Production
,; Yoghurt Refinement
Lid Engraving
——AOO

- Prof. Dr.-Ing. Birgit Vogel-Heuser

Source : https://youtu.be/YiJGPO9H36A0
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1} Cyber Simulation2 2 0| Z/M% 9l X8
HSE, ¥ B AA

CPS, loT, MOM®2| SH}£ 0|8}

M7 Data, A2l Data, Xt Data, &4H| % 2] Things 2t &
HOHE 7tsAlst= cPsZt k|7] oM 2 AR S| S&2 =& AL, Global £

CP S (for harmonious interaction)

Z4
=
=

Internet
. 23| Ao U= cps7} 20| ?

) | A
Cyber world

1X} Target2 ?

IoT

(for ubiquitous connection)

p) |
Physical world

73

Source :



MZE2 DZ47HX] & H|o|E &4

CIX|E 7|=e| 2™} 174 S4o| A% 2o }2} Digital Business2t Data Intelligence?t 582

\)

SO
Data & LHX{El Value ( SH-EH - 2o ‘e”‘&‘ 7HX7del & &
= =
ol

0101

- =X}, &%}, 210, o|O|X], ..
«  Non Value

e Limited Value

 Value

DIG UATA ANALY 1IUS

Improve
Operational
Efficiencies

- wmem o A9 Risk i
Boid s >

Save
Tme

i

Empower users of all levels with new actionable insic

Source : DssSolutions, http://dsssolutions.com/solutions/BigDataAnalytics
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5G &8 AMH|A ‘'5GX Machine Vision : Machine Vision, Al, 5G, Robot2 &8
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C___)Edge
() Computing

L o l:
MARI S 2T % 24X365 BREN

Cloud 2| I BRESW2t Edge®} CloudofiAf
A HOIE e S Bl s A0 BNE

Source : SKE2|F, https://youtu.be/t6l1hj9CU-QI
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https://youtu.be/t6Ihj9CU-QI

nZHo| 7tX| & 7|=2| 88 Aled

amazon go / Introducing Amazon Go and the world’s most advanced shopping technology

Jelan A AL LR LE)
DE : ARNING ALGORILHMS JUST WALK OUT TECHNOLOGY

- v' Computer Vision
- l" | v’ Deep Learning Algorithms

- fERe -~ -
s amazongos
N

!
4

v" Sensor Fusion (self-driving car)

Source : https://youtu.be/NrmMk1Myrxc
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a7 71X 82|

0|5 & F=H] . Al
+ Vision & Target
o N2 Hatel Al « Business Model
- CIX|® 7|= * Platform
» 2H|0|E * Smart Factory

%HI 7IE: v
Al / Machine Learning P N
T2 M2
ol#] & GOl
o
B ALz .
Z=H| CIx|
7 2
=
S
DTS B | g3t
use case ldea )

Source : -



Business Model

24 7HX] xH gl

Operation Excellence

« Platform

_» * Rental Service

*

+ CLOUD

* Smart Factory - Customer

R

* Smart Factory - Basic

Al, BDA

+ X

« Machine Vision
* Robot

Source :
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aws

(v) EC2 (Elastic Compute Clouc

(v) VPC (Virtual Private Cloud)

Internet

Bastion

Public Subnet

Public Subnet

Virtual Private Cloud

Source : https://youtu.be/r4Yldn2eTm4
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use case summary (1)

DuPont : R&D &4 Baseline At& &H : 24HEl R&AD A& 1} X|
Al RpASE T A Formula 3 Recipe@| Base Case =& At
3}, NLAQA|ZE 25%, FAt H=E 10% up
KONE: MBS loTE AHZA A At FEE M ME 710 28,
Zb A2 HO|E MA|Zt ZF HEf , Machine to Machine &

A

| I |
Daimler : A2l & X

Harsdo o] 2|28 HE
Woodside : Engineering X|&] X}4t3SE Engineering Assist Al

Hl(Willow), dAH7|X|Q] 2E Y kA (IBM Watson, Cognitive
Advisor : https://www.ibm.com/watson/stories/woodside/ )
T-mobile : S41L FH|, FH|Z 21 Ot (Cognitive : 2t SAE
HI A 2 5t&, visual inspection, CtH|L} Zt= A&, Drone)
Mitsubishi : T ETHE =94, Project A<} Risk B7 22| /
Azt 24/015 7|2 (R4 =, 248 2 M, 1H/EE
HX|ALY HO| &, Risk 7

OfRL| YEFEIE ST (PHS: HUX £, T = YA

* Verizon : HH MH[A HE 0 Fo, 0N

« The North Face : 217+ 0§ AEF MH|A COMPASS, 1244

[z PN
=0

0x
0%t

-

O o
24 0 Z 7|4t Self service, 0 A 124
24 FZO|A| Watson Virtual agent 0| &

&
o
-+

2| Al Smart cell center / 124 A&

1—

M=
SH[ 2 HAL AR Ol AL
M7/2tet : Plant MY, 72 X, 2LE# EA
BZA: o BHOZ HE| O Sol 2|8 2 =H &5, &

M O] &£ Predictive Model (Deep Learning) + Control

Source :
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use case summary (2)

amazon Deep Learning : https://youtu.be/RonzxMpdTDk

- Eyes & Editors : =& (1995)

- HIt 7|dt =H . W5 O|HE, Rating ( 0= 35 % )

- FE U HS AR NS/=FRKVARR /EE HIS

- amazon alexa (&3 AMH|A : Zd+0{412{d+CLOUD) EFALO

M ol E24Z0M alexa api 0|8 , amazon Go

- 78 AlQ| HIG|O|HE &% #HE 44
« MEAIQ] AMOFHA M A
« IBM & (Watson) 2| & X| &
- ERQIHE &3 F71 0|5 At

« CIXIE E2AH O

=
- 722 SHOE MH[~
- AEs Ad / XE A
- EHzx 7|53 0|8 HY A
- Google Deep Dream : 18, &4, A|, 2= A3} &

o HZE0F YO0l 24 &8 : https://voutu.be/LMOBEb cH2w
v BEEX M AEF7|: HIO|EHE 0|8 & Hx FH7
v EIE N SE 2| A|A"” (o|O|X| HlH|O|H )

v wE|7E dahabE (8 8 HolH )

s

o
M

+ 37 Big DataS T8 WA B4l (24 23}, A|AH, £

— ] —
https://youtu.be/rtuCX5vDnLU
v BtEN| 7 AlF 7| : G| O|

Source :
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use case summary (3)

HE Lot &t| : https://youtu.be/rtuCX5vDnLU Al7|dt 2 EBHE : https://youtu.be/VSheDrrilmw

- HE Lot He|0f E FE =T E2 Trend : 58 27 3¢ - AH| X2, SEHOY e 24, HE =2 A o5
712t € LineO|M EHE0| =5, A2 TYe = =X . OO|H 2|2 3t TEMA MY
- A= M| flz £ HO[He 2F (Lotno X))
- GHO|Hel 2] 2F Q422 Ol M2| Z2MA HiE
- HE YORH Hs dEAM(COA) XNE|l 5 HE (1.2 &8R)
MH| FX|E A|”0|S : https://youtu.be/VSheDrrilmw MH| O X| 27 : https://youtu.be/rtuCX5vDnLU

- Hybrid 23 (2t 22+ Hed 2= AH[o| T AZE - HEHO[ s MM CfAl ©&F, T 00| & &tel
- AH|o] BZE, O Z2|H S41t ¢t (ZH] AE, 7ts T, o OpX[E} 5% el & S5l of

22 AE)E Z20| O

- SEROY HUEH 52 0lY #eE R 0tA HO[EH oM XY
dd 48 (A= =2 AAEH0M AE =T OS5 HA)

Source :
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use case summary (4)

2| At : https://youtu.be/bY6ZzQmtOzk Big data application domains : https://youtu.be/bY6ZzQmtOzk
« BDO bank : At7|, 238 < ZX|  Healthcare / Education / Marketing / Telecommunications
* Rolls-Royce : A% EA 0 HE35I0 d5 7 « Ecommerce / Media & entertainment
 Starbuck : AT Oj& X 2H «  Government
- O|O|E 249 =& HZ: Descriptive, Diagnostic, Predictive ,

ozt

Prescriptive (23 22 Z

)

BMW : https://youtu.be/SUIcf2U6pu4d « SIEMENS : MindSphere (&M 32AlH)
 GE : Digital thread ( Product lifecycle &0l A| G|O|E &£ )
 Virtual world  Adidas speed factory : 3D Printer, Robot 0| & 1 A==} Sl GF
- =9, =, AH| o X|7dH| &MLt/ Digital Clone Factory, H& M At cell (042 Sf SQF Al
- g, Mg M-Z A EHE AE)
« PTC : ThingWorx Platform

Source : 83
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a#H, ofels =& fo|Lel 282 oEHR

JAN 7. 2076 & 0504 P 8. 822 views

Why 84% Of Companies Fail At Digital
Transformation

THEY ADDRESS SYMPTOMS,
NOT ROOT CAUSES

FORBES STAS

= No sense of urgency for “Digital”
= Decaying supplier business model
= Siloed organizational structure

= Missing core capabilities

MG, 2016

Digital Transformation2 O &%

A EtstE E27t 7

ZX: Forbes, https://www.forbes.com/sites/brucerogers/2016/01/07/why-84-of-companies-fail-at-digital-transformation/#1b3460bf397b
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* Industry 4.0 & Smart Factory

- Digital Technology

* Use case ( ERP Item, PLM)




SCM-ERP-MOM

Source :
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SCM - ERO/PLM/MOM - CEM

Digital Transformation Journey
Business Model / Cor. Strategy — Market - OE
CRM / CEM ;
A=l e
Order / MDS Sy AR clzh gagte
3D Con En Capacit 3
Maintenance J APS pacty : BDA
Constraint :
BOM
AEXIA CPPS
Document

m — o o

- lloT :
Xt-S2}, AH| x| : Control
SCM Platform :

Source :
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MES A|AE! A|H

AlA

— ‘ P X Eage Corp ~ Record Production

@Back I @ Manage Setup | UlY Source Inventory eV iR el 1Teileh i BE-Te r T RNl

NORKCENTER STATUS

Welder 1 Weid gear onto can
D100-10
10.0 - Weld
Drive Ring
Job 2364
Proauction
70/1,000 Ea
2‘ Select Workcenter Setup
Welder 1 Job 2364
Next Workcenter D100-10
Press 1 4000T Press Drive Ring

10 - Wela

Next Workcenter Operation (40 Eamr)

Plerce

f’ Workcenter Status

David Broccardo 9:17 AM Production G Production
Geee) OK

8 Production Checksheets

PART OPERATION DESCRIPTION

LOAD SOURCE

O -0

Max Yield: 569.0 units

£ Record Production

Job Quantity

1,000.0¢a

Produced

70.0

% Production Reports

) Dt

Part Source
Manufactured

Workcenter
v 1st shift was having issues with weld sy

Production Analytics

Source : PLEX, https://www.plex.com/content/plex/en_us/resources/demo/mes-manufacturing-execution-systems-

demo.html?download=1&IpReferrer=https://www.plex.com/resources/demo.htmI&IpCsr=&lpCmd=&IpKeywords=



https://www.plex.com/content/plex/en_us/resources/demo/mes-manufacturing-execution-systems-demo.html?download=1&lpReferrer=https://www.plex.com/resources/demo.html&lpCsr=&lpCmd=&lpKeywords=

Cyber physical systems and big data enable smart factories

Symbol Description
Q Production Plant
~ Simulated Production
Yoghurt Production
,; Yoghurt Refinement
Lid Engraving
—Filinn

- Prof. Dr.-Ing. Birgit Vogel-Heuser

Al

Source : https://youtu.be/YiJGPO9H36A0
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https://youtu.be/YiJGP9H36Ao

1} Cyber Simulation2 2 0| Z/M% 9l X8
HSE, ¥ B AA

CPS, loT, MOM®2| SH}£ 0|8}

M7 Data, A2l Data, Xt Data, &4H| % 2] Things 2t &
HOHE 7tsAlst= cPsZt k|7] oM 2 AR S| S&2 =& AL, Global £

CP S (for harmonious interaction)

Z4
=
=

Internet
. 23| Ao U= cps7} 20| ?

) | A
Cyber world

1X} Target2 ?

IoT

(for ubiquitous connection)

p) |
Physical world
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Smart Factory %

Simulation & production control

Product Lifecyde Shorter Downtime wwm
Decision Logmstca Configuration & Mantenance
Making and Product Design Data Flexitxley Viokd mprovesent
‘ Deep Insights
Deep Learning Enabled Advanced Analytics
(What happenad)  (Why it happened) (What wi happen) (What action %o taka)
Deep
Learning
‘ Data Cleaning
Aggregated Big Data
(Multi-modality, Non-structured, Multi-format)
Smart, connected products Enterprise
{Location, condition, use, etc.) (Service histones, warranty status, etc ) mm.mmm
Networking Technigue (Fekibus, Industriad Ethamet. MTConnect, et )
7~ Object N - w g — N £ s 5 )
j§ foas Sersar = Pedormance o Usage voume
Nurnber ~
o | PE B !f-a) P || o o || T
Process slha
Products t operasons O | | processing Locaton  \_J Electricty O
Parts Abnomalises x Qualty reivies Tl Tempersture
" Y Y < - J U S

Knowledge

ScienceDirect

Source : https://www.sciencedirect.com/science/article/pii/S0278612518300037
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A0HE & CPPS

7140l d= HZEE o2 HEE 0|8 A0 Simulationdto] X[Xo| o2 M =2iel X HE M3

Cyber-World" Physical World"
Planning and controlling {rom Woikc)
Current Self-organized Norminal data
| 7
Part 0
Versatile Reactively status 2
5
Real-time 0 ‘=
capable 2 Process
Information exchange —— = status 0
(Self-optimizing) ||Data bases % E
model Real data 9
Part-/process- ﬁ Machine g
machine-model status L
| | seebo, https://www.seebo.com/predictive-maintenance/

Source : https://www.researchgate.net/figure/Concept-of-a-cyber-physical-production-system figl 309258659
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Empower users of all levels with new actionable insic

Source : DssSolutions, http://dsssolutions.com/solutions/BigDataAnalytics
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SA 24 & Crget 24

Hm

CADWorx

Smiart>3D

Source : http://www.intergraph.com/assets/pdf/Interoperability Summary Leveraging 3D Designs Data White Paper.pdf
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Integrated software (CAD/CAM) and hardware (CNC)

Design idea

i

CAD

—

Geometry file
- Wireframe modeling
- Surface modeling

Tooling selection
Machining condition

{

CAM

Generating toolpath file

Program
Correction

v
plp | \/ crification
Toolpath ermror detection
Tool collision
Geometry verification

Postprocessing

¥

Downloading
NC program

CNC Machining

Finished
Product

Source : researchgate, https://www.researchgate.net/figure/Integrated-software-CAD-CAM-and-hardware-CNC fig1 237402237



https://www.researchgate.net/figure/Integrated-software-CAD-CAM-and-hardware-CNC_fig1_237402237

5D-BIM

5-D functionality can integrate design, cost, and schedule

in a 3-D output.

Building information modeling (BIM) is a digital representation of the physical and functional
characteristics of a project, forming a reliable basis for decisions during the project’s life cycle.

Information that can be

embedded in 3-D model:

* Geometry

* Spatial data (from
geographic information
systems/lidar)

* Specifications

* Aesthetics (eg, color)

* Thermal properties

* Acoustic properties

Elements of a 3-D
model are linked to the
execution schedule

Conceptual
Design

Demolition

! : =
Building
® Information ]

Modelif_/—j

__S"“'J

Operation and Construction
Maintenance Logistics

Construction
4D/5D

Source : McKinsey, https://www.aproplan.com/blog/quality-management-plan-construction/what-is-bim-what-are-its-benefits-to-the-

construction-industry

/ http://www.bimpanzee.com/bim-3d-4d--5d--6d---7d.html
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* Industry 4.0 & Smart Factory

- Digital Technology

* Solutions ( ERP PLM, MOM, 5D-BIM )




Use Case & A|AHl DEMO

Product definition Procurement
S&OP Report
Job order Monitoring &

Performance

Source : 99



ERP

Cutover
L3t 22|

ERPS| Y5 Coverage PI/ERP 7+= A|Zl
* Pl Initiative

*  Project Resource Plan Resource Plan based on

WBS
* Job Order

« Resource Plan

* Item/BOM Management

. COA Risk management

- &8 System Demo (plex)

Virtual Desktop
Infrastructure

Enterprise

Documents DB User friendly

. AARE

Source : 232. use case erp item plm.pptx 100



232. use_case_erp_item_plm.pptx

PLM

- AAH EHEF 3tH (Quick Demo)
- SA 24 74

- HAYY U EH EE A=

-« 3D, Eng. DB, 24| 74 N3

« 5D-BIM A[AMHE

Source : 232. use case erp item plm.pptx
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HHE7|=2 OAILIR7? / YTN ALO| A A
https://youtu.be/THW4RcJKmx4

r= x 2 =2 HI[et 71A TOP9 HE7|= top7

T—= X

https://ohjiyveondesign.tistory.com/20

https://youtu.be/EEafwSU5skU

U BAEE MIISH 7| A QA 25, Awesome machinary compilation

https://youtu.be/Saeqng3C68k

Source 103
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https://youtu.be/Saeqng3C68k

Mercedes Benz AMG 63 V8 Engine - o — -
Production ;H—T'— DJ__ITﬁabI_ ?§L7|P7I1|95f77k| 2ok =
https://youtu.be/ri LFckaT7g ttps://youtu.be/ZzAPmPPa

ojzte| S& gE! A O] F 71 /UACHN mf|2t2] PFE=H 20| +E ! (e [RFsXt £0t5t= O Xt CARGIRL]
https://youtu.be/qg-eRFtZhKpU
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