MASS CUSTOMIZATION:
CHALLENGES AND SOLUTIONS

Edited by

Thorsten Blecker
Hamburg University of Technology (TUHH)

&

Gerhard Friedrich
University Klagenfurt



TABLE OF CONTENTS

LiSt Of FIQUIES ...cceeee et iX
List Of TADIES.....coeiee e e e Xiii
PrEFBCE ... e XV
Mass Customization: State-of-the-art and Challenges.........ccccccveeveenneen. 1

Thorsten Blecker and Nizar Abdelkafi

I T g1 (o (Ut o [T 2
2. Mass customization appProaChesS.........cccevveevieeiiee e 3
3. Selected critical factors to lead mass customization to success................. 4
4. The Mass CUSIOMIZALION PrOCESS.........uvrverriieesiresieesreesree e ere e eee e s 7
5. Mass customization Challenges ..........cccvevevvceeciee e 14
6. Conclusions and contribution of the booK...........cccevveiiieeiiic e, 18

Per sonalized Needs Elicitation in Web-Based Configuration

Gerold Kreutler and Dietmar Jannach

I 1o o (0ot T o PR 28
2. Personalization and adaptation in the configuration process................... 29
3. Architectural reqUIreMENES. ........cooiiririe e e 36
4. Selected examples for successful personalization techniques................. 38
LI O] o [0 o] ST 40

Model-Based Configuration Support for Software Product Families... 43

Katharina Wolter, Lothar Hotz and Thorsten Krebs

I g Lo 0 (1 1] o IR 43
2. Mass customization vs. Configuration...........cccocceeveeeiueesceeenenssieesnieens 44
3. BasiCteChnOlOgies. ........ooviiiiieiie e 46
4. APPlICAION OMEIN ..ottt 48
Lo 0= 110110 (o oo | SO SR 49
6. Experiments and EXPErienCES. .......coovrrierie e 57
7. RGO WOIK ... e e 58

8. CONCIUSION ...ttt ettt ettt s e e e e e e e eeee e e e e e e e ereeas 59



VI Table of Contents

Product Modeling on Multiple Abstraction Levels.........ccccocoevieeninennee. 63

Ka A. Jergensen

I 1o o (0ot T o SRR 64
2. The foundation for product configuration is product modeling .............. 64
3. Modelsand Modelling...........cooeeiiiiii e 66
4. Product family modelsS.........cccovireiirecie e 67
5. Fundamental issues of information modeling ..........cccococvevieveeecieecnenne 70
6. A generic information model COMPONENL............ccveiirieeiriiie e 71
7. Formulation of product family models........cccceevveviv v 74
8. Product family modeling on multiple abstraction levels...........c.cceo..... 79
9. CONCIUSION ...ttt ettt st see e 83

Mass Customization: Balancing Customer Desires
with Operational Reality........c.. coouiviiiiiii e 85

Hossam Ismail, lain Reid, Jenny Poolton and Ivan Arokiam

I ST o (o o U o 86
2. The Voice of the CUSIOMEN .........coeiiiiiiiiie e 89
3. A methodology to schieve mass CuUStOMIZation.............cccevveveveeieeeneenne 93
4, FEatUre SIMIlarity ....cccvee et 99
5. CBSE SIUAY ..ottt 101
6. Discussion and CONCIUSIONS.........ocviiieeiiieeiee e 106
Design for ChangeoVer (DFC).....ccvveceviciee e see e 111

Michad P. Reik, Richard I. MclIntosh, Geraint W. Owen, A.R. Mileham and
Steve J. Culley

I gL oo (1 1] o [PPSR 112
2. Manufacturing flexibility demanded by mass customization................ 113
3. DFC: areview of related research .........occoeveivei i 117
4. Analysis of changeover capabilities ..........ccccoeiieien e 122
5. Evaluation of equipment deSigN ......cceeveeeeriereeneenee e 130
6. The proposed design for changeover methodology ........ccccvvveevveeneen. 132

7. CONCIUSIONS......ceiiiiieeeeeee et e e e e e et e e e e e e eeeeereereesraas 133



Table of Contents Vii

Platform Products Development and Supply Chain Configuration:
an Integrated PerSPECLIVE. ........oove i 137

XinYan Zhang and George Q. Huang

I 1o o (B ot i o] o S U UUORRRRRN 137
2. Integrated configuration of platform products and supply chain........... 141
3. Problem ilTUSEration ...........cooieiii e 143
4. Notations and model formulation............ccccoeeeieerie e 145
5. SOIULION PrOCEAUNE. ...ttt 149
6. A NUMENiCal EXAMPIE.....cuiiiiiiieii e 153
7. Conclusion and fULUre WOrK ...........occoeoiiiiiiiineiee e 156

Modularity and Delayed Product Differentiation
iN Assemble-to-0rder SYStEMS......ooiiiii e 161

Thorsten Blecker and Nizar Abdelkafi

I 1o o (B ot i o] o S U UUORRRRRN 161
2. LItErature FEVIBW .....eeiieei ettt 162
3. Problem desCription........c.cooieerie e 167
4. A necessary complement to the delayed product differentiation
principlein an assemble-to-order environment..........cccccevveeeveenveeeeen, 170
5. Summary and CONCIUSIONS..........coivveiereiie e 182

A New Mixed-M odel Assembly Line Planning Approach

for an Efficient Variety Steering Integration..........cccccceveeveeieeneennnn 187
Stefan Bock
L INErOTUCTION ...ttt sttt en e b 188
2. Variety steering MethodS ......cc..eeviveiieice e 189
3. Known balancing approachesin literature..........ccccocevvevreeieeneeneenn, 192
4. ThebalanCing MOGE ..........ccoiiiir e e 194
5. The distributed tabu search algorithm............ccoceiiiiiiiiin e, 201
6. Computational FESUILS.........ceeireerie e r e 204

7. CONCIUSIONS......ceiiieieeeeeee ettt e e e et e e eeeeeeeeeeeereereesraas 208



VIl Table of Contents

Order Fulfillment M odelsfor the Catalog Mode
of Mass CuStomization —a REVIEW........ccccuvveviii i 211

Philip G Brabazon and Bart MacCarthy

O T g1 (o (U o o [T 211
2. Delineating the order fulfillment processes..........ovvvevveeeveeeseesseeeen, 212
3. Order fulfillment SETUCIUMES........ccvvveeie et 214
4. Influences on the choice of fulfillment mechanism.........cccovevveeieinnen. 223
LT Oa ] 1o 111 o] 229

Customer ServicelLevd in aLean Inventory
Under Mass CuStOMIization...........cov v viiiiiiiiiiiieee et e 233

Wuyi Lu, Janet Efstathiou and Ernesto del Valle Lehne

1. Introduction and OULIINE...........coiiiiiiieieee e 234
2. Modeling lean and dynamiC inVENLOrY............ccueieereeneenenienee e 235
3. Mathematical model for customer service level with lean inventory .... 238
4. Relationship between customer service level, inventory capacity

AN ProUCE VAITELY .....veevieeiieieieeeie et 247
5. Summary and CONCIUSION.........cooiiveiee e 249
HRM Poaliciesfor Mass CuStomization ............ccecvereeienieenienieesienens 251

Cipriano Forza, Fabrizio Salvador

L INErOTUCTION ...ttt sttt e b 252
2. Research framework and qUESLIONS..........c.cccvveveer v 252
B MENOU. ... s 254
4. Roles affected by mass CUSLOMIZatiON ..........cccvererieeiieie e 257
5. Mass customi zation COMPELENCES. .......c.verreerrerrieereree s sieesree e 259
6. Training needs to build mass customization ...........ccccceveeveeeveesseesnen, 262
7. Thetraining needsfor each role Set.........ccevveve e ccie e, 265
8. Conclusions, limitations and further research .........c.cccoevvee e, 267
L0 (= PSRRI 271



