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Day 1 (Sept. 11, Saturday) Departure from CKS airport to Europe
Day 2 (Sept. 12, Sunday) Berlin, Germany

Traveling
Rest and preparation for TU Berlin visit

Day 3 (Sept. 13, Monday) Berlin University of Technology

8.45 Hotel Lobby
9.15-10.45

Introduction to Berlin University of Technology and
Department of Production Management

Dr. Martin Grunow

Internet: http:/Amww.tu-berlin.deleng/

Internet: http://mww.pm-berlin.net

Meeting with Vice President (Prof. Dr.-Ing. Klaus Petermann)
of the Berlin University of Technology

Petermann
11.15-13.00
Overview of research projects at the Department of Production
Management

Dr. Martin Grunow
Dr. Grunow, Dipl.-Math. oec. Matthias Lehmann, Dipl.- Ing. UIf
Neuhaus, Dipl.- Math. oec. M. Schleusener
13.30-14.30
Lunch
approx. 15.00
Sightseeing tour of Berlin

Day 4 (Sept. 14, Tuesday) Fraunhofer

Fraunhofer Institute for Production Systems and Design Technology
Production Technology Centre (PTZ)
Phone: +49 (0) 30/ 390 06-0




Fax: +49 (0) 30/ 391 10-37

E-Mall: info@ipk.fraunhofer.de

Internet: www..ipk.fraunhofer.de/engl/

10:00

Address of welcome and introduction

Prof. Dr.-Ing. Frank-Lothar Krause

Head of Industrid Information Technology Department

10:50-12:00
Claudia Schiebold, M.A.
10:50 Virtud redlity lab Public Relations
11:15 Medica technology lab
11:40 Dry ice blagting
12:00
Fraunhofer’ s South-East Asa Projects
Dr.-Ing. R Friedland
12.20-13.00
International master’ s program Global Production Engineering
Dipl.-Ing. Michael Pech
Ingtitute for Machine Tools and Factory Management(IWF)
Production Technology Centre (PTZ)
http://mww.iwf tu-berlin.de/ Master Program Coordinator
http://Aww.gpe.tu-berlin.de/
15.00-16.30
Visit at Berlin office of German Research Foundation

http://www.dfg.de/en/
Dr. Marion Mller

Day 5 (Sept. 15, Wednesday): Departure from Berlin to Zurich, Switzerland
Swiss LX 975 Berlin (TXL) Zurich 09:40/15Sep 11:15/15Sep  1lhr. 35mins

Departure from Berlin, Germany, to Zurich, Switzerland preparation for visit to ETH

Day 6 (Sept. 16, Thursday): Zurich, Switzerland

- morning: visit to ETH Zurich (Prof. Béartschi: BWI and MBA-SCM), lunch at the ETH
lecturer's lounge

- afternoon: transfer by car to Stans, visit of Pilatus Aircraft (Focus Integration of
Product Innovation and SCM), Host: Dr. Bruno Cervia




- evening: Dinner in Lucerne (on the way back from Stans to Zurich)

Day 7 (Sept. 17, Friday): Zurich, Switzerland

- moring: transfer by car to Buchs, visit of Chocolat Frey (Focus Manufacturing and
SCM), host: Marianne Witherich, lunch at Chocolat Frey

- afternoon: return to Zurich, free programm in Zurich, possibility of a boot ride from
Zurich to Kissnacht (approx. 45 min)

Day 8 (Sept. 18, Saturday): Departure from Zurich to London, UK
BA711 11:15 Zurich- 12:05 London 1hr. 50mins

Heathrow Express to Paddington Mainline Station

Day 9 (Sept. 19, Sunday): Departure from London, to Cambridge

- afternoon: arrive in Cambridge
- evening: buffet supper in Jesus College with other people who attend the 9™
CamSIM

Day 10 (Sept. 20, Monday): Cambridge, UK

- morning and afternoon: participate the 1°'day of CamSIM — Industry Workshop
- afternoon 5:00 — 7:00: discussion UK EPSRC in Jesus College
- evening: CamSIM dinner

Day 11 (Sept. 21, Tuesday): Cambridge to London

- morning

- lunch

- afternoon (14:00 — 17:30): discussion with Institute for Manufacturing of
Cambridge University (in IfM, Mill Lane, Cambridge)

- evening (18:00 — 21:00): Dinner with Professor Mike Gregory in Churchill College

Day 12 (Sept. 22, Wednesday): Departure from Europe back to Taiwan

- 11:00 — 17:00: visiting Cranfield University
- dinner
- Heathrow Airport




(TU Berlin) 1770
1945 TU Belin 2001 (DHumanities,
(2)Mathematics and Natural Sciences, (3)Process Sciences, (4)Electrical Engineering and
Computer Science, (5)Mechanical Engineering Transport Systems, (6)Civil Engineering and
Applied Geosciences, (7)Architecture Environment Society, (8)Economics and

1770-1821 Founding of
the predecessors of the
TU Berlin: Mining

1950 Establishment of the
Faculty for Humanities

poacemy, BUIANG - 1945.1946 Closure of |

cademy, vocalona the Technical College of 2001 Concentration of
Academy Berlin and teaching and research
1879 Unification into reestablishment under ~ into 8 faculties

Royal Technical College the new name: Berlin
of Berlin University of Technology



TU Belin Main

Building TU Berlin 32076 131 6286
780 708 414 25
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Yang (2003)
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Case:
* Temporary congestion of the AGV leads to complete stand-still

* Planned extension of production capacity is expected to increase these effects

Results:
« Simulation model of the system implemented \aren sir--aUsgEng

CEE)

* New dispatching strategies developed ==

« 30% efficiency increase by improved & Aagalgasse |
dispatching strategies 8 Regaloasse 2
 Capital investment (more AGVs, extension of & Regalgasse 3
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AGV

= Target turnover
= Location characteristics

Layout planning

= Terminal layout
= Facilities
* Infra-structure
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2. Fraunhofer

Fraunhofer 57 32 57 8400
2002 ( 420 ) Fraunhofer
call for proposal 10 1000 proposas
15 detailed proposal 5
Berlin

Oberhausen

R
Durshurg ortmugk

Wiirzburg
Erlangen
I‘l‘rgl

Freising
'SMUnchen

| ]
Holzkirchen

2.1
Berlin  Fraunhofer Production Technology
Center (PTC) 2130 70 7
2300 . Ingtitute for Machine Tools and Factory
Management ( IWF) Ingtitute for Production Systems and Design Technology (
IPK) IWF TU Belin IPK TU Belin
programs
( ) IWF

International Master program of Global
Production Engineering 30 TU Berlin



Production Technology Center

PTC 446 IPK 262 ( 152 ) IWF 184 ( 68 )
28% 12% R&D28% 32%

Production Technology Center

Production Technology Center
Mission and Goals

= Fundamental research and
education

= Optimization of industrial
processes — from the product
idea through to product
development, design and
manufacture

= Fast transfer of R&D results into
practical applications

= (Cost-effective and
environmentally friendly
solutions for SME

2.2. Indtitute for Production Systems and Design Technology (1PK)

IPK Corporate Management
. (1) Planning corporate strategies and goals for national and global
companies, (2) Analyses and concepts for region and branch development, (3) Supply chain
management, (4) Business processes for production, service industry and public institutions,
(5)Integrated corporate and logistics concepts and layout planning, (6)Integr ated management
systems for quality, environment and work safety, (7) Development of knowledge
management concepts and systems



R&D Areas

= Corporate Management

= Virtual Product Creation

= Production Systems

= Automation Technology

= Medical Technoloay

Products and Projects

machine, vehicle and turbine construction

= »5tring Man« — robotic system for motor skill
rehabilitation

= Automatic reconstruction of torn documents

= \ario 3D — isocentric C-arm for orthopedics and

traumotology

Markets and Customers : Bl ol

T ——

£ ==
* Mechanical and plant engineering ' ‘\_
* Tool and mould making .
= \ehicle construction
= Electrical engineering
= Software applications
* Health care

= Public institutions




2.3. Indtitute for Machine Tools and Factory Management (IWF)

IWF : ()Assembly technology factory management, (2)Machine tools
and manufacturing technology, (3)Industrial Automation technology, (4)Microproduction
technology, (5)Industrial information technology, (6)Joining and coating technology,
(7)Quality service Staff

2003 16%

100%

_

B80%

Miscellaneous i
B Materials science
Camputer science in mechanical engineering 0%
Process engineering, mathematics, physics
Computer science 40%
B |ndustrial engineering and management
B Electrical engineering
209
B Mechanical engineering
0%

v
1994 1095 1906 1907 1908 1999 2000 2001 2002 2003

]
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Technischs Universitat Ham

Technischa Universitat Dresden
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Content of Teaching (Education Modules)

Production:

- Industrial Information Technology

- Manufacturing and Factory Planning - Quality Management

- Global Production Management
- Production Technology

Engineering Sciences:

- Energy Engineering

- Numerics for Engineers

- Systematic Product Development

-'_ - # + !
“ !N'?(l.rx.ri.l-r:. ]
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|| 2k

LR s 0. B g

Global Production Engineering

Technical University of Berlin
Institute for Machine Tools and Factory Management
Department Assembly Technology and Factory Management
Prof. Dr.-Ing. Glnther Seliger

Tel.: (+4930) 314 - 79879 Coordinator: Michael Pech
Fax.: - 22759

Management:
- International Logistics

Individual composition of

3 teaching contents from
- Supply Chain Management e Education Modules.
Special Profile: based on the European
- Environmental Management Gredit Transfer System
- Simulation (ECTS)

Intercultural Communication:
- Technology & Knowledge Transfer
- Basic German for Engineers
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3. (DFG)

DFG : Bown Berlin Berlin
DFG NSC (
NSC )
2002 DFG 12 5750 7 3710
5 1600 (state) 440 Funding
33.7% 28.1%
12.8% training groups 5.8% 5.1% DFG( )
1.9%
1999 2002
66.4% 49.6% 55.3% 48.5% 67.8%
51.8% 57.9% 48.8%
(Collaborative) funding 34 12
160 2003 DFG funding 279

33 113 70 63

6 funding 30 2002 funding



17 40 45 46

training groups
group 5-10

promoting young researcher

DFG
29-42 DFG European Young Investigator
Awards —
DFG
500
2001 TU Berlin 2002
TU Berlin OR —Mathematics for
Key Technologies. Modeling, Simulation, and Optimization of Real-World Processes( : TU
Belin )
DFG NSC call for proposal

peer review  selection process evaluation process




DFG Fraunhofer
TU Berlin
TU Berlin
practical problem
( )
( : full professor
)
DFG
NSC
CIA Fact books (41,290 sgq km) (35,980 sq km)
(7,450,867)
2003 GDP per capita (Purchasing Power Parity ~US$32,700)
(~US$23,400) 1.4
2002 ( 64% 19%
8%) ( 70% 15% 13%)
(
) Dr. Eric Scherer
ETH Pilatus Aircraft
Chocolat Frey
1. ETH BWI
1.1.
2003 ETH Zurich (Swiss Federal Institute of
Technology Zurich) ETH 21

ETH
ETH 80 50% 50%



ETH Construction and
Geomatics Engineering Sciences  Natural Sciences and Mathematics ~ System-Oriented
Sciences and Humanities Social and Political Sciences
Engineering Sciences Industrial Management and Manufacturing (BWI) BWI 1999
Center for Enterprise Sciences BWI Logistics and Information
Management Technology and Innovation Management Prof. Paul
Schonsleben Prof. Markus Baertchi Logistics and Information Management
(L1M) Prof. Baetchi




ETH Prof. Baertchi Prof. Baertchi

LIM 14 (Scientific Staff) 3 /
30 140 25 40
LIM ProChain LicoPro Mr. Andre
Graber (SCM) Executive Master Program EMBA
1.2.
BWI ProChain
logistics
Research Institute for Operations Management at Aachen University of Technology
(www.fir.rwth-aachen.de) (National Research Council, CNR)
Ingtitute of Industrial Technologies and Automation (www.itia.cnr.it) LicoPro
Aachen University of
Technology Laboratory for Machine Tools and Production Engineering
(www.wzl.rwth-aachen.de)
ProChain
(i)

(logistics performance) (ii)
(i) (customer-supplier) (iv)



Production networks

Performance indicators

Lead Times
Order processing time

EEEE————
Benchmarking
Database
=

I

Determinants
TR ((20)) I —
« Market
« Demand @ *Cost
. totél B2 e tén .
Customer-supplier relationship (CSR)
Analyzing logistics performance of production networks
Dynamically changing situations Bad logistical performance
e.g. monthly call => JiT-production performance ratio << benchmark ratio
Production
network
coordinator - -
Customer-supplier relationship
Production networks
ProChain Methodology
(Determinants)
(Performance Index)
(benchmarking)
ProChain

Determinant values

Characterization of
customer-supplier

Weightin
ghting relationships
— PIB-Scout REM-Manager
Cluster MTO/MTS/ETO
weighted Pls Toolbo weighted Pls
R X .
v
_ ADF-Trees Process elements

Best Practices

y

Generic Model

Identification

Best Practices
Visualization of
objectives, means,
side-effects (+/-)

ProChain




PIB-Scout REM-Manager ADF-Trees Best Practices
| dentification PIB-Scout
Benchmarking Database (cluster)
(weighted PI's) REM-manager

PIB-Scout REM-Manager
ADF-Tree ADF-Tree ProChain
Tree (cause-effect relaions)

High Economic Valug
Added (EVA)

I | EVA
el (e [
| | | -— | S
Quality Re||iita\‘/bi' 'II_'?rzg Elli)t(; Sand Cone Model
! .

Quality in Quality in Quality in
SOURCE MAKE DELIVER SCOR:
T T Source, Make, Deliver
I 1 - - - -
High Quality High Quality High Quality .
Induced by Induced by Induced by Capacitieslnle::‘ct)::nig[(i)c:z.
Capacities Information Material ’ Material,
| '!. \ IIIIIII L L] S SEEENEE SENEEEE BN EEEER
ADF-Tree
ADF-Tree (Economic Value Added) ?
SCOR
Best Practices Identification ADF-Tree

(Influence Matrix)

LicoPro

(flexible) (reconfigurable)
LicoPro
(Transcorporate Solutions) 2



Horizontal network integration:

</ertical Supply Chain— Integration:

distributed production network

supply-and-demand chain >

Integrated design of
re-configurable & scalable...

e In-Plant Solutions
9 3 Equipment Supplier
= Fabrication (e. g. assy stations)

Market

s Assembly wanaay Supplier of OEM
Pull

p—— complex cystems (e. g. refrigerator)
(e. g. transfomer)

e Transcorporate
Solutions (cross plant)

= Vertical Supply Chain
= Horizontal Network

Material Supplier
(e. g. steel sheet)

% _______

B v user Wodar
— : Material Flow (Supply) « Standardised
==« :Information Flow (Demand) * Re-useable
Source: WZL
LicoPro (Transcorporate Solutions)
LicoPro (Network
Analyzer) (Dynamic Network Simulation) (Flexibility Analyzer)
(Stock Model)
1) 2)
LicoPro
(alternative network structures)
1) (reconfigure)
2) LicoPro
(stock/storage) (transportation) (capacity) (order strategy)
what-if
LicoPro
LicoPro  Flexis (www.flexis.com)
Flexibility Analyzer 1) (adaptation
measures) 2)

(flexibility
profile) «( )



Capacity W Temporary
envelope curves

outsourcing
W Additional
workforce

B Additional shift

Extension of shift
time
M Short time

[standardised number of items]

Change of production level

Reduction of shift
time

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time [periods]

(required change in capacity) ( )

Adjusted capacity [l Temporary

[Standardised number of items] outsourcing

] Additional
workforce

| Additional shift

Extension of shift
time

Reduction of shift

time
g Short time
1 5 9 13 17 21 2% 29 k<] 37 4 45 Required change
Time  (Periods] in capacity

LicoPro 1)
2)
(optimd dispatching drategy)



1.3.

ETH BWI

SCOR Best Practice
ProChain Benchmarking

Supply Chain Council
ETH BWI ProChain

ProChain
ADF-Tree

ProChain

1)

(flexible and reconfigurable)
@)
3

(4)

2. PilatusAir cr aft

2.1.
Pilatus Aircraft 65
Pilatus Aircraft 1939
P-3
Porter 45 PC-6
1978
PC-7
Pilaaus  PC-21
Pilatus

LicoPro

LicoPro

SB-2 1944
1959
Pilatus
PC-7

2002

Pilatus Aircraft

SCOR

ADF-Tree

1953
(utility aircraft) PC-6

450
1999

PC-21
Dr.



Leonardo Manfriani Pilatus PC-21
Plaus Dr. Manfriani Dr. Scherer PC-7

Filatus PC-7
2.2.
PC-21 Pilatus
Q) Turboprop Trainer
2 Turboprop Trainer
3 Turboprop Trainerr

Flaus 2002 PC-21




PC-21

PC-21
PC-21
Turnround times
PC-21 (finite element
modeling) (three-dimensional  flow
computation) PC-21 PC-21
2.3.
Pilatus Aircraft
20
concurrent engineering
quality engineering design for manufacturability Pilatus Aircraft
)
)
3. Chocolat Frey
3.1
Chocolat Frey 1887 1950
MIGROS Group MIGROS 140 83,000
600 MIGROS 1,300,000
Chocolat Frey MIGROS

1999 38% 1998

MIGROS Chocolat Frey
2000 SAP/R3 Chocolat Frey

Ms. Marianne Withrich



3.2.

Chocolat Frey

Chocolat Frey MIGROS

Suppliers

Import warehouse

National
distributors

Operating centres

Stores

MIGROS

e

[]

MIGROS

L]

MIGROS



MIGROS

(1)
)
(3) MIGROS
(4) MIGROS Service Rate
(5) MIGROS
(6) MIGROS
MIGROS 1998 1)
2) (efficiency) (effectiveness)
3) IT
1998 MIGROS (dry food)
IT Chocolat Frey
dry food MIGROS dry food @ (b)
dry food (© SAP dry food (d) (e 2003
MIGROS Cooperatives 1%~2%
0/00 MIGROS
3.3.
Chocolat Frey MIGROS
7-11
)
)
2004 9 19 2003 9
22 The Institute for Manufacturing Professor
Mike Gregory Yongjiang Shi Don Fleet  Centre for International



Manufacturing Peter Templeton

Centre for Economics & Policy

1209
800
16,900
42%
1999 Times
1
3 16
Times
Times 1
6
31 62
(TRINITY COLLEGE)
College 29
20
10

1. 1fM
1.1

The Indtitute for Manufacturing (IfM)

Director, Industry Links Unit  Clare Farrukh Centre
for Technology Management  Andy Shaw

James Brusey Auto-ID Lab Finbarr Livesey

Billy Chen
1284 2008
1,000 1,000
6,935 ( 4,430) 72%
36%
1
1 5
1 4 2000
1 1999 2003 Financid
10
King's College
St. John's College Queens

33

31

1998

Professor Mike Gregory



IfM 150
IfM

IfM : :
7 3 : (EPSRC)
EPSRC ,
BAE Systems, Caterpillar, Domino Printing Sciences, GKN, Glaxo Smith Kline, Herbert
Group, Inca Digital, Michell Instruments Ltd, Philips, Rolls-Royce and Sofa& Co,
, Professor Mike Gregory

Yongjiang Shi
1.2.
IfM 4 ) @) 2 )
G )
Manufacturing Engineering Tripos 4 MEng
IfM , Advanced Coursein Design
Manufacturing and Management ACDMM) 1
(MPhil)
IfM

Manufacturing L eaders program
(1) )
3 (4)



1.3. IfM 7 3

(1) Centre for Digtributed Automation and Control
1995

(2) Auto-1D Lab

Auto-1D Lab 2000
2003 Auto-ID Labs EPC globa

HOW EFFICIENT 1S YOUR SUPPLY CHAIN?

ucc

Auto-1D Labs

EAN

| XPLANATIONS" by xpLane"

The EPC™ Network can track individual items througheout the supply chain, from manufacture to sale.
This will revolutionize the way people buy, sell and distribute products. Here's how it works.

1. ON THE RETAIL FLOOR

The moment a custimer tahesa product from the
shelf, “smart shebves™ automatically arder move.
Stock people and distibutors keep the shetwes full
50 stomers can buy what they want.

AND IN THE BACK ROOM
Thie EPCT™ Netverk tells the
retailer exactty what's on the
shalfand inthe sind mom
aswel aswhat's mling off
the truck. There is ne nead
far charks bo maintain costhy
bufler stock ar manualy
break a pallet down in order
to check every case.

HOW IT WORKS

Every item confains a microchip with a unigue
identifier— called an Electronic Product Code
{EPC™)_ This Radic Frequency Identification (RFID)
tag allows precise tracking of the product. (ases
and pallets can carry their own unique tags. Leam
more about the EPCT™ Network at the Auto-ID
Center's web site at autoidcenter.ong.

(3) Centre for Economics & Policy

2. IN THE WAREHOUSE

Guickly ip
the rght place bacause he can ook up what's in the .
warehause and on every truck. Duplicate and missed

shipments are a thing of the past.

3. IN THE PLANT

Marufacturers prganize their nuns based an up-to-date
information and knaw an item’s cestination as it mmes
affthe fine. If an incident imvoking a defect or tampering
arises, only the affeded prcucts nesd to be recalled

This s e last palet
Chermy Soda for
Speccyllart, bestn

Thihiod D G |8 2085 APIARE com



(4) Centrefor International Manufacturing

(5) Centrefor Technology Management

(6) Center for Innovative Manufacturing Research

Engineering and Physical Sciences Research Council
(EPSRC) (@)
@) (©)

(7) Centrefor Strategy and Performance

(8) Decison Support Group

(9) Production Processes Group

(20) Indudtrid Sugtainability Group



14.

The 9th annua Cambridge

International Manufacturing Symposium Designing and operating global
manufacturing and supply networks (Chris Carter
Gary Kedgley Fred C. Masson Mark Philips Nicholi Tandrup) Professor

Ann Vereecke

Cambridge
International Manufacturing Symposium




2 (EPSRC)

(EPSRC) Design and Manufacturing

Management  Andrew Clark

Professor Mike Gregory

3. Cranfield University

Cranfield University
2,149 997 66%
Undergraduate degree, Research degrees  Postgraduate courses
Cranfield University

Cranfield University

3,146

(EPSRC)



