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%ﬁms The Earth is not enough for everyone..
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How many Earths do we need if the world's population lived like. ..
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—————————————————e.: As Goldman Embraces
iE’ Automation, Even the
22|l Masters of the Universe
7o) Are Threatened
Software that works on Wall Streetis changing how businessis
| done and who profits fromit.
@ e
E] by Nanette Byrnes Feb7,2017
0 ﬂjj}' Atits height back in 2000, the U.S. cash equities trading desk at Goldman
Sachs's New York headquarters employed 600 traders, buying and selling
stock on the orders of the investment bank’s large clients. Today there are
just two equity traders left.
Automated trading programs have taken over the rest of the work, supported

by 200 computer engineers. Marty Chavez. the company's deputy chief
financial officer and former chief information officer, explained all this to

attendees at a symposium on computing’s impact on economic activity held
by Harvard's Institute for Applied Computational Science last month.
Average compensation for staff in equities sales, trading, and research at the
12 largest global investment banks, of which Goldman is one, js $500.000 in
salary and bonus, according to Coalition. Seventy-five percent of Wall Street
compensation goes to these highly paid “front office” employees, says Amrit
Shahani, head of research at Coalition.

For the highly paid who remain, there is a growing income spread that
mirrors the broader economy. says Babson College professor Tom
Davenport. “The pay of the average managing director at Goldman will
probably get even bigger, as there are fewer lower-level people to share the

profits with.” he says.
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Industry 4.0

* Made in China 248% ROI
e (Return on Investment)
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Advanced
Manufacturing
Partnership
(AMP), creating
high quality jobs
and enhance $1 investment $2.48 economic activity

USA global &
competitiveness. In manufacturing

Source: Professor Ben Wang of Gatech (2015)
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b ss Four Phases of
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Enabling A" Docisions” Industrial Revolution”
1st: steam-powered mechanical manufacturing facilities
2nd; (start of 20t century)- electrically-powered mass production
ry y

3 : |C and IT to achieve automation

SQm
:))S;
4t : (today)- Cyber-Physical Systems mﬁ D Q o

Enabling Technologies (0 -> 1) reresereess 4. industrial revolution

 Watt steam engine (James von gaszf on Cyber-Physical
ystemss
Breda Watt) _ ,
. 3. industrial revolution
e T HA (1947/ Bardeen, Brattaln, uses electronics and IT to
. achieve further automation
and Shock.ley, 1956 Nobel Prize) e A
* IC (Jack Kilby, 1958/ 2000 Nobel ¢ g
. 2. industrial revolution =
PI’IZG) follows introduction of S
: electrically-powered mass
. programm?ble logic contrc.)ll_er —r—
(PLC) Modicon (modular digital divsion of labour
controller) (Dick Morley 1968) 1. industrial revolution
follows introduction of
*Source: Federal Ministry of Education and Research water- and steam-powered
(2013), "Securing the future of German manufacturing mechanical manufacturing
industry recommendation the strategic initiative facilities time
INDUSTRIE 4.0 final report of the industrie 4.0 working ~ End of Start of Start of 19705 today
group," National Academy of Science and Engineering. 18th century 20th century Source: DR 2011
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The Second Industrial Revolution, also known as the Technological
Revolution,ll was a phase of the larger Industrial Revolution corresponding
to the latter half of the 19th century, sometime between 1840/1870 until World
War |. It is considered to have begun around the time of the introduction

of Bessemer steel in the 1850s and culminated in early

factory electrification, mass production and the production line. (Wikipedia)

Taylorism: Scientific Management (Industrial Engineering)




Flexible Production: More Customer orientation
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... profitable production for lot size 1
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Industry 3
Hybrid Strategy between
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= Kevin Plank: “Time for disruptive innovation for
% ndustry 3.5
B

5 labor-intensive shoe making that is dominated by
Enabling A* Decisions® Asian countries...”
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Under Armor Lighthouse is groundbreaking new design and
manufacturing hub to push the boundaries of what's possible via
pioneering the best practices, efficiencies, and methods that will help

0

= A
e UA LIGHTHOUSE
Enabli:g A* Decisions® MANUFACTURING & DESIGN LEADERSHIP CENTER
DALab Proprietary
— | f" 3D PRINTING &
= (A ]
I -y

8

3D DESIGN &
BODY SCANNING




O

g—gﬂy Robot for shoe making via EMS
Enabling A" Decisions® such as Flex (Flextronics)
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=" Not easy to replace human :)

Enabling A* Decisions®
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Flex and Nike terminate business relationship

Flex and Nike has mutually agreed to wind-down the footwear manufacturing operations in
Guadalajara by the end of the year.

"Regarding NIKE, we have worked hard with NIKE to make our footwear operation in Mexico technically
and commercially successful. In recent weeks, however, it became clear that we are unable to reach a
commercial and viable solution with NIKE and have mutually agreed to wind down our NIKE footwear
manufacturing operation in Guadalajara by December 31, 2018. We are finalizing the terms and details
of the wind-down and we are striving to retain many of our affected employees and to repurpose our
facility”, states Christopher E. Collier, CFO at Flex Ltd. in an analyst call.

In connection with the closing of the operation, the EMS-provider recognised USD 30 million of exit
costs primarily related to its estimated impairment of fixed assets. Additional costs as the wind-down is
completed may be incurred.

“| would say that we are disappointed where we sit right now. | think as we step back, NIKE was
extremely unique in differentiating and | think that it was an important feature that we went after and we
are just being very thoughtful at this stage in terms of where we sit. And since we can'tget to a
commercial agreement where our shareholders can have a sustainable return, we decided to exit”,
Collier continues.
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%@?ﬂy Industry 3.5 aims to empower
mme_gq human being as “lron Man”
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WPG Holdings is the world No.1 Semiconductor - @
Distributor and the largest electronics distributor géﬂ
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WPG Holdings

vs Industry 4.0
Industry 3.5 “lron Man” Industry 4.0 “I, Robot”
Human-System Collaborations Cyber-Physical System
Decentralized DSS & disruptive Closed platform led by big company
innovations with constant charge
Human empowered by Al human replaced by robots and Al




Digital Transformation
Industry 3.5 as alternantive strategy
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Optimization of asset performance, energy and resources consumption, maintenance, services ...
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hidden modules
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s Indirect access is a term used to define the situation where a SAP customer is liable
for additional license fees when third party applications access data held in SAP.

» If a customer fails to purchase licenses for users accessing a SAP system indirectly
through a third party or custom interface, such as software-as-a-service (SaaS)
application. For example, a third-party or custom mobile app for tracking goods and
updating SAP records accordingly would be deemed indirect access.

= February 2017: SAP wins court case against Diageo that is ordered to pay
£54,503,578 in licensing fees after its sales staff were running Salesforce
applications on top of SAP data.

s SAP seeks $600 million in compensation for unlicensed use from the Belgian
brewing giant Anheuser-Busch InBev that was also settled in June 2017

s  May 2017: SAP responds to Diageo indirect licensing case with "modern pricing"
approach

m  October 2017: SAP launches Licensing Transparency Centre responding to continued
confusion from customers regarding indirect access...

Source: https://www.computerworlduk.com/it-vendors/sap-indirect-access-explained-3671760/




Industry 4.0: Algorithmicized "production chess"

within cyber-physical systems
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Digital. Twin

Vision for Industry 4.0

The product to be manufactured
contains all necessary information
on its production requirements

Self-organization of integrated
production installations considering
the entire value chain

Flexible decision on production
process on the basis of the current
situation
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Industry 3.

5in 200mm fabs

TEFE TRANSACTIONS ON AUTOMATION SCIENCE AND ENGINEERING

A Novel Route Selection and Resource Allocation M=

Approach to Improve the Efficiency of Manual
Material Handling System in 200-mm
Wafer Fabs for Industry 3.5

Chen-Fu Chien, Member, IEEE, Che-Wei Chou, and Hui-Chun Yu

Abstraci—Muotivated by realistic needs 0 enhance  the
productivity for 200-mm wafer fabs, this paper alms to propose a
novel approach for manual material handling system (MMHS) 1o
mimic fi ionalities of the d material | i
ot intensive

ng distance in
all routes or minimize the number of needed in all
routes. Furthermore, a route planning approach b proposcd to
utilize the routes that reduce the technician traveling distance
and transportation time for imple ation. Also, a I
loading index was developed for evaluating the number of needed
technicians in the proposed MMHS. To estimate the validity of the
proposed MMHS, we developed a simulation environment based
on empirical data with different transportation requirement
scenarios for comparison. The results have shown practical
vi v of the proposed approach.

Note to Practitioners—As advanced manufacturing strategies
such as Industry 4.0 are proposed for smart production, 200-mm
waler fabs cannol be cquipped with Tully automation facilities
such as the automated material handling system to enhance
overall productivity. To addres the needs in real settings,
a disruptive innovation manual material handling sy
developed, on the basis of existing 200.mm fab facility,
organize the technicians to mimic the setting of a virtual material
handling system manually to enhance productivity. Indecd, the
developed solution has been implh d in this case lt
in which the results have validated the proposed approach tha
can be a hybrid between the existing Indostry 3.0 and to-be
Industry 4.0,

Index Terms—Fab economics, Indusiry 3.5, manpower allo-
catlon. manual material handling system (MMHS), productivity,
roule planning.

1. INTRODUCTION

EMICONDUCTOR fabrication facilities (fabs) are the
most capital-intensive and complex manufacturing plants
that consists of lengthy re-entrant processes including clean-
ing, oxidation, deposition, metallization, lithography, etching,
ion implantation, photoresist strip, inspection, and measure-
ment [1]. The wafers pass through approximately several
hundred processing steps for wafer fabncation, in which opera-
tional efficiency and productivity enhancement via maximizing
the throughput and yield, while minimizing cycle nume, are
critical for maintaining competitive advantages [2]. [3]
Automation in modemn fabs enables efficient material han-
dling between resources to reduce cycle time and manufactur-
ing cost [4]. In particular, the advanced 300-mm fabs rely on
automated material handling system (AMHS) 1o manage the
wafer transportation in fabs [5], [6]. Funthermore, Germany
has proposed a manufactuning strategy, Industry 4.0 [7], for
sman factory via cyber-physical systems and decentralized
decisions within a smart and networked platform. However,

most existing 200-mm fabs that find it difficult or cost effective

to install AMHS employ technicians maneuvering the trolleys
for moving the wafer lots [8]

Motivated by realistic needs to empower 200-mm wafer
fabs, this paper aims 1o propose a disruplive innovation via
manual material handling system (MMHS) that mimics the
AMHS functionalities by technicians and reduces the trolley
sccidents effectively. However, since the technicians may
decide by themselves the wafer lots and the corresponding
transportation route, some lots may be delayed cavsing cycle
time increase, while senious trolle:

[T -
B ==




Harvard Business Review

B8 15 T R

i 1% 4.0 DERGR

A ST
[T23511Y
R )

HEE arss- s BRI SERcNaNE

EREL J IR 2 SHS
40NIAFAitmm - AN
H-RRbE-imM- TR
MAFEEELL e R
BASUATMUE—REE - &N
MATRES i mEa@rdod
T LEERMNARGRIYe Y
- 1 o
A—Fd gt Iimriaa
ABilE - EWANGRARETE S
AMHFNLE s Ao WX ERE - Uik X
PRGN - MHaMEIHERN - a8
ARML LAY GF) LARF- SR
BRATRE® -RAL - aTHERS
BELERS @il - 23§
EmitIigiediFsni - B 4N
HALARETON A RNREER
MLETASN - GRAAGANLEINNS
HueBsHiaRS ? CRRA AL
THutMAny - AfAsHRaNe

ERALES T

RigEspriragragn
(S TR S I P EEL SRR FFS &2
U PS PNEA ST AES |
3.5 1) ASHLANE 4.0k
AEMEAL - HEMANERNE N
PoERLA QAL FARATYRES
(RS 3 RS § S st oY |
LERES 23 RRES S EAF 2 &N
FIEA0EZMHRE NS 2 ETUL
MEMEHERE E-SRANYNENT
Abink -XLANRRNRANEN
ShERYSHMEN - —DRLANY
RaEH - pMEReEENER - 5
FREAATEL O HHARER &
ATHLadecditianTg - La
ThHE - BA AL 40 dh ST
K -

gkl rfasmesnuN
HANSEEAER AN TRAR AT -

@ GAnEre

SMEBEL LN | Al 20T RN - BEROR

i
*35

o R S M S

| ==

preer by

F
35
| =

TH40HTEI0MER

GETHEE  BLEH (£E
BEPT) 1R TS A SR PRI 2R
MW EEFIETEE » 52
ELIRMEZTPEIEAITERK -
W ERGES HRERE
HEREFIRE -

T#3.0 I%a0

[ 5 HERKXESIBWLET MEREEESNER
BREREESIF 8% EFEs BR&EAL
i 30 L/ B2B (business to C2M (customer to
business )83 B2C (business | manufacturer) #3E
to consumer) 2%

EEE MEETRERALENH | RETREBRTRFEARE
RIS - GoMRE (1THEE0 | 4P - WIS (EEEPY)
) EGERERKHNRE | EERRSEERER RS

EE IRSEG BN
& RAENBSWESTS
BIERSWEE «

% Industry 3.5
#

Enabling A* Decisions'

DALab Froprietary

Flexible decisions for mass-personalization
(profitable lot size=1) is fundamental objective

CPS/ Big Data

Industry 4.0
Smart

Smart

Production
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Automation/ 10T Manufacturing

Industry 3.5
Decentralized DSS
Al Big Data
empowered
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Everest Textile
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Everest Textile is No. 1 R&D oriented and vertically integrated textile
manufacturer that develops high value-added and innovative products to global
leading brands in sports, outdoor, city, casual and industrial materials etc.
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g?@m.s Circuit Probe (CP) test for wafer

DALab
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" e Optimizing multi-variate analytics
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#2is " Intelligent Agents to Empower Engineers

Enabling A* Decisions®

DALab Proprietary

A model-based, goal-based "intelligent agents™ can perceive environment
and take actions to maximize its chance of success at some goal.

Sensors

K Agent Actuators

0

———

Industry 3.5

™ Labor-intensive Visual Inspection

Enabling A* Decisions®

DALab Froprietary

—
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@?ﬁw‘mﬁ Al for defect detection in
s oz Precision forming industry (1/2)

» Step 1: AOl image collection and Image preprocessing
m Step 2 : Image labeling

Original image
NG

Processed image

Capture same pixel range of original image

Image noise |
computational speed 4

@?ﬁw‘ms Al for defect detection in
sy oz Precision forming industry (2/2)

m Step 3 : CNN model training
 Environment :
— Nvidia GTX1080 + Tensorflow-1.3 + Keras-2.1.5 + Python-3.6
» Training 50 epochs within 5 minutes, accelerate 82% than using CPU
» Defects detected 100%

Input layer Max pooling ~ Max pooling 4 Fully connected layer
2%2 2X2

Input Image

OK rate

—> NG rate

| Conv 3x3 Conv 3x3




AIMS for Made by Taiwan

Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center
EnabllngA D-msmns'g

B
NREEEN mam
~LeggEEERa

1L

A IRBRE 2kt

AIMS Taiwan, R.O.C.

Enabling AY Decisions® Artificial Intelligence for Intelligent Manufacturing Systems Research Center
Mal obh Bneelodorc
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g@w AIMS Fellows Executive Program
Enabli:g A* Decisions® (2 year MS deg ree)

DALab Proprietary
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Harvard roLLowrsr: [E] [ 0 M

¢ Business "TSMC Way | a s SR st

Review

BLOGS THE MAGAZINE BOOKS MULTIMEDIA COURSES STORE Most Popular | Topics -~

Guest | limited access Register today and save 20%" off your first order! Details Subscribe | Signin/Register | My Account | E

STORE

Books, Cases, Articles, Audio, and more...

© English PDF
@] English Hardcopy Color

Quantity - $12.00each

Availability: In Stock

Format

CASE (FIELD)
The TSMC Way: Meeting Customer Needs at CASE STUDY
Taiwan Semiconductor Manufacturing Co.
by Willy Shih, A w L Ghintay Shih, Jack Ghang

Soumce: Harve. ._ﬁ?jgwa} —-hool

23 pages. Publication date: Aug 13, 2009. Prod. # 610003 PDF-ENG

—ia
Q?E![i_g_h! m - $6.95 each

Permission MNeedto make copies? You must purchase
"""""" copyright permission. (Tell me more)

When L.G. Tu receives an emergency order, he is confronted with a range of production
scheduling choices, each of which has unique costs and trade-oifs. The case was
designed to help students understand job-shop style production and the impact of
disruptions and reactive scheduling. Students use two of Taiwan Semiconcductior
Manufacturing Com pany's mainstream processes as a vehicle for analysis. The case
describes a real situation in which upper management accepis an emergency order. By
working through the impact on the production system, students should develop a feel for
how shifting demand in a large factory that is structured as a job shop alters the demands

on, and utilization rates of expensive capital equipment in a complex way. As bottlenecks

=] Email this

Access to case studies expires six months after purchase
date.

Educator & student discounts available. Learn more »

shift, students can explore several alternatives, each with different costs and trade-offs. MOST POPULAR

Students may also reflect on the true cost of providing the extraordinary service, and

whether management properly takes the impact on operations into account when it makes MOST READ MOST:COMMENTED
customer commitments. From: Last24Hours Last7Days Last30Days
To maximize their effectiveness, color cases should be printed in colar. 1. There's No Such Thing as Constructive Griticism

2. What | Learned Building the Apple Stare
———

« Hide
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Enabling A* Decisions'
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Taiwan manufacturing experience to
empower Indonesia Industries

0

Google smway tsmc way: Industry 3.5+

wE M ¥H  EH  Es-  M8TH

..837,000 1545

The TSMC Way: Meeting Customer Needs at Taiwan ... - Prezi

stomer-needs-at-taiwan-se..
7 INBIA'S MEDIAEXPLOSION

®

£945 837,000 AR (0

The

PRODUCING
PROSPERITY

|

WHY AMERICA NEEDS
A MANUFACTURING RENAISSANCE

The

Gary P. Pisano
Willy C. Shih

WANVASD DUSINESS NEVIEW PRESS

Taswan Semiconducton Manwulatwing Co.

| BusmessWeek

New paradigm of Industry3.5-4.0!!!!

phatdblinind ko bl Lo d ? WARYAED [mwsinEEs |[scHOOL
s

Shanehail MediaTek and the “White Box™ Handsel
Market

TSME Way: Meeting Customer Needs st

Epistar and the Global LED Market

wamvanm | mEsimunn [venool g

®

jobal economy couldn’t function withoutit.
at’s why peace with (,In na is socrucial.

Pawerchip Sembcondiactor Corporation

THISEEZRIE
EIFRI R =

IEEAR HEE 2019/9/25
I1#—fE 2019/9/26

ht‘lps ffwww aims.org. twﬁndustryi 5/

Iﬁs 5 @R AEMEE
© aE nmnmnmz BIAEAS

SRERRBBAREE
HEER

2019.9.26
09:30 - 10:20

Deslgnmg Agnculturai Pmduct Supply Chain between | '
Vietnam and other Asian Countries - a Case of Taiwan'
* President Hb Thanh Phong / Hong Bang International University ‘v

. Appllcations of loT and its. future
Dr. Allan Yang Chief Technology Officer / Advantech

lndustrv 3.5: Fit Model for Asia Pacific?
Taking Stock from Single-Use Plastic Case of Circular Eoonnmv |
+  Professor Shun Fung Chiu / De La Salle University f

+ Plenary Talk & Parallel Sessions

13:30 - 16:00

 EEEM : conference.indust

$EEMMA : NTD $1000/A ; $500/8%

- EEEN auﬁmsﬁmunu et RS THE3.5 Hads)
ERSE : ErARAR40185

EEFNORSE : 015-036-070-041 ; SRATICHS : 0040152

o= Industry 3.5

International Symposium on Industry3.5 for Intelligent Manufacturing

September 25 - 27, 2019, National Tsing Hua University, Hsinchu, Taiwan

https:/iwww aims org tw/industry3 S/
Aims and Topics:
Global i 1 facing disnupii due to newly
Internetof Things, and 5G. Leading nations including Germany and USA luve ized the of advanced
and initiated national manufacturing strategies such as Industry 4.0 and AMP. The seclors in Asia-pacific regions and
emerging countries are playing important roles for cconomic growth and job opportunitics. vet their industrial structures may not be
ready for the migration for Industry 4.0 direetly.
"lmluutn 3.5" that is proposed as a hybrid strategy between the existing Industry 3.0 and to-be Industry 4.0, This
s¥ calls for di tive innovations from theoretical research, zmlhodotoglcﬂ developments. case studics, and
industrial practice to address the needs for industrial and vel not limited,
the following topics:
Internet of things (10T)
Circular Economics
Green Supply Chain &
Deep Learning Applications
Augmented Reality & Virtual Reality

ks

such as Anificial Intelligence, Big D.lla

Tutio

Bigz Data Analytics & Data Mining
Smart Production

Total
Al & Computational Intelligence
Advanced Process/equipment Control

Cyber Physical System

Smart Agricalture

IE E Ci Design
User Experience & Innovative Design
Enterprise Resource Planning

Virtual Metrology
Evolutionary Algorithm

Defect Detection and Classification
Simulation Optimization

Image Analysis, Visual Inspection
AMHS/ Automatic Guided Vehicle
Keynote speech, Exhibit, and Factory Visiting:

Industry3.5 Symposium will provide a platform (o facilitate related activities such as keynele speeches, factory visiting and
exhibition 1o enrich the conference, Details can be founded in hilps:/fiww aims org 3.5

Organized/sponsored by:
Industrial Engineering and Management Program (IEM), Ministry of Science & Technology, Taiwan
Antificial for Systems Center (AIMS), MOST, Taiwan
NTHU-TSMC Center for Manufacturing Excellence, Taiwan

of Industrial and Engineering Management, National Tsing Hua University, Taiwan

P
Important Dates:
Deadling for Full Paper/Pre;
Notice of Acceptance
Deadline for Camera Ready Manuscript:

cntation-only Abstract Sub n July 31,2019
August 10, 2019
September 1, 2019
Registration Fee:
Regular registration
Students:

USS300 (Early bird, before August 15,
USS100 (Early bird, before August 15,

2019) / USS500 (Regular)
2019) f USS150 (Regular)
Paper submission:
Full paper must be written in English with a maximum length of 5 pages. For paper format. submission, and related information.

please visit: /AW aims org (i s/ and submission to conforence industnd S@gmailcom Sclected papers in
Indusiy3.5 will be mecommended for reviews and possible publications in related  special issue of SCI jowrnals

( o () 35 ).
Venue:

Ndlmm! Tsing Hua Unmrsu_\ (hutps:/www nihy edu tw/), where special offers of NTHU guest house (hups-//affairs-
;! s ) and hotels nearby are available.

+

AU G TR ST R R
NTHU-TSMC Canter for Manutacturing Excellance

@ ATEBHE it
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Q&A

cfchien@mx.nthu.edu.tw

Thank you very much for your kind attentions




