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Abstract: The study establishes a prototype knowledge management system to support an integrated
design for excellence (DFX) framework for new product introduction process of notebook industries.
The system supports the concept of DFX (design for multiple X) by providing a framework for
cross-functional reviews of new product design process in order to improve the cross-functional
communications and expose the cross-functional conflicts through the integrated design for excellence
review platform. Using product introduction processes in notebook computer industry as an example,
the contributions of the work include: (1) Proposing an improved OBM-based NPI (new product
introduction) reference process model which corrected exist problems in NPI processes due to
inefficiency in multiple DFX defects. (2) Designing a knowledge classification scheme, the
information flow, and data transformation scheme to support a DFX-based knowledge management
system; (3) Implementing a knowledge management system prototype to support a related

cross-functional review platform for DFX design attributes.

Keywords: OBM-based, Design For Excellence (DFX), Knowledge Management System, Cross-

functional Review Platform, Notebook Computer Industry

1 8iE
U 2005 2 B =T RV T B - 1 ST 2007 5 el
Mt AR SRRV R 30% - iy ﬁﬁﬁ‘ﬂﬂv@icﬁﬁﬂjpl » 152004 F £ EHJJ‘/‘F,Y@;'(

F:ﬂ;,ﬁ YT (original equipment manufacture, OEM) = i TE‘ﬁ'igq EiERd }ﬁ@mg IFJRﬁQ’F . jq F
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Boothroyd et al. (1978) f# F'EJiIF"?'i# design for assembly (DFA) i%(q?fféﬁ [ % Boothroyd et al. &
*— FFII'] DFA Ei= R Vﬁlﬁrg i (Boothroyd and Dewhurst, 1983; Boothroyd et al., 1986;
Boothroyd and Radovanovic, 1989; Boothroyd et al., 1994) - %l ?ﬁfé[‘a’ﬁ\l ;l%!”r‘i%‘]‘n'\r'%f—ﬁnﬁ IJB«LﬁfH
PRI (UPRAE T 5 2 LD tT“F’é“FQ%Jr WRAFVEYE > Waterbury (1985) & A
DFA - Ji' Vil J}ﬁ”éﬁéﬁﬁ HIE M [RE |%£ﬁ$5‘pﬁ&¢

Stoll (1988) #ﬁ% DFA [l .= design for manufacture (DFM) > 71| xi%‘:fﬁﬂj Il Eﬁ S U
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A= PFEIF%TEJW & = (Boothroyd and Alting, 1992; Corbett et al., 1991; Kuo et al., 2001, O’Driscoll,
2002) - Corbett (1987) fié11i* DFA A1 DM [ o i1 i S0 - [ (S ALe S 4 -
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Warnecke and Bassler (1988) % #|[* }{ﬁ’@* = %’\f:‘l"ﬂ Bl (usefulness) F{‘/ﬁl E]‘[;Ej
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Huang and Mak (1997) TE—H'}[JE'J%Tﬂ*}}T’? (requirement analysis) Fﬁ:FﬁF,E_f‘ﬂﬁl (modeling for
product analysis) ~ JiiAd2Jf5L (modeling for process analysis) » #4§ DFX %F:?}ﬁ'fﬁiiﬂﬂ (selecting
performance measures) [ ~ [¥& DFX = {] (compiling DFX manuals) ~ [[*& DFX (= < {F
(compiling DFX workbooks) * 7 L'[#&& (verification) £} DFX **H A= /i 1 (DFX shell) fiviE
- R #|] DFX shell i 5% 5 FG‘E‘ DFX %! ; Huang et al. (1999)  $f{11}7* #{]*] DFX shell
F% web-based DFX T %! ; Shi et al. (2003) #|*'] DFX shell = — l'[iﬁ'[ﬁ]*ﬁ DFX & isfgdﬁu_ F‘,
(synchronised DFX platform for performance measurement) 7 == %ﬁﬁjﬁﬁﬂ/ fI1 > Huang et al. (1999)
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P) - éﬁ%lipgﬁ (activities; A) LF)?H“JE'Q FUEYyl (resources; R) t'g[%if{ljﬁ VARBEY N IF== AT
El@%fd[’{’:ﬁ‘ 5] ABC (activity-based costing) 3% %<5 > Huang et al. (1999) 35 DFX=x+bility » &
FITX=7 5037 L%Eff ﬁ{’EfFJ (life cycle business process) ”"Tﬁrg FUTEIED b|||ty—§'t}'“ E”Eﬂ”»jﬂi
f ' (performance measures focus) f = H,Wuif/ f\_&{‘tﬁlﬁ' %‘j\ﬁu DFX ZfH (U[' : design for
assembly cost ~ design for total quality =) H&l1-F Y WWW-based DFX # )% -
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i TR [P DFX ,%%% o FISFLRLR DT AR R B
R (RT RS o
@ IRl SRR (0 UK DFX SR a1 27 e
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Integrated DFX Knowledge Management System

Various DFX Aspects in the e-NPI Environment

Function-oriented Design Activities Process-oriented Design Activities
(Backward Design Analysis) (Forward Design Analysis)

i e M. ; Bench ine Mo
Design Performance ement System (| king Manag )

DFX Data/Knowledge Management System

B2 WA RIS B S

(1) Fakp 55 ,EI—[FIJF%}% 51 M7 (forward design analysis) ~ {F[J%‘?’rﬁ 1 (backward design analysis)
B?ﬁ?ﬁffiﬂﬁﬂ—ﬁﬁ (design performance measurement system) = = [~ JE5R ™ %E%%& H {ﬁ]
fY DFX ?’fﬁ]/ﬁlﬁﬁﬁ 5k (data/knowledge management system) o [F=Ei I—[F[Jr%?rﬁ

FrA1{EG# D DFX TEIF%F%KD - (Duffey and Dixon,1993; Huang and Mak, 1997) ﬁ'[ﬁj s gl
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(2) P DFX Frab ol o 557 [EEP] > 4Pt multiple DFX fUpsi] £ Y
U (design for manufacture; DFM) ~ F%E{‘ 4IRS (design for procurement; DFP) bﬁ%:{'
YR /]| (design for sales/market; DFS/M) *'“F[JE']EIJ AR o

() FpEFTE fi #[*El TRAHP ALY rfi:@:ﬂln%?"/blﬁﬁ' (product realization and usage) [

ES

?EHI??%T I ?Z[FH (cross-functional departments) *DF, TBEE % (review viewpoints) [V EY

1 [Hk DFX?]PFEF’*‘, & DEX pugd [F[]

! % DFX 754 1% DFX
DEX t4  fi- Xk %[1[fil DFX ﬁj\
Sl R SRR AT R
PRI S RO 2 %m%fi%ﬁ Sl
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s = PP R 455 -
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*ﬁjﬂj LATRREAH 28R 5 3B @B PR [ DFX ﬁljﬁw @ergﬁ' VN
=k (review meeting) ; 4.#”J$'}‘§I§Fj% gt > [rL EIJF ARFE ST~ R TAT
KI5 41 (FMEA) S’*‘i
?*{‘ 1FJ 1. product realization process=f(P,A,R) L FR g FF“" I:’QFJ}F’EHEU =%
I P=product competing with the market; EIRSAREI [l jﬁ%r AN

A=activities realizing products; 2. 1 ~ DRI pllFIF &
R=resources used for the realization. 3[R ARSTECEEARN o S
#[]*'| activities-based costing (ABC)1# Fjiﬁ
Hlt#s P>AR VR IJT,J[l

2. I'} cycle time ~ cost ~ production = figh
Befelp £ 2L
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(4) FP ;;;' 2 X = F I IMEREE 2l t'HIX > Xo RIEBE L VOV T R (X
SRl g ﬁfﬁ‘f fil) 3 Xs 2 FURIELEY IR il > B o 2 RS 2003 5 1 S e
S ﬁ'uIFF[_ BEEE Y 5090 - %{lfl W 200 ERES r:cﬂ%?fﬁ%(ﬁh TR Y
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(1) eIk 8 2 AT OB R o SR B f
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F%E’rw 7F’chf'[ T [EGR T _ﬁJ I\J%E’r%ﬁ’ffﬁ (Pahl and Beitz, 1996; Otto and Wood, 2001) » I%éf%ﬂ—ﬁ
i §J:LFL I*“ﬁlﬂ ﬁifﬂl;ﬁjﬂi! U BT (Duffey and Dixon, 1993) [SQFEI?L{F’?EJ p‘ﬁ:
fi ijT" @fﬁ?ﬁ gt o EEIAYTE g — {5l internet/intranet ELEL#EHY DFX 3B /7 [ (Huang and Mak,
1997; Huang et al., 1999) » {EI {Hi% DFX ¥ gl & Hi - XQT‘j\ YT:TJM“F’?F%‘:HU a ;rE'IEJ[J"Fﬁ’
J’FE'FTJ THTIT S S T # ok rE %drﬁ'ﬁr& B E ) R BRI S T IV
PR i % 53 fe(distributed) FOESEYIEY SR o PIRIFR]T (multi-user) [ir (<H 7% 58
R 7] ﬁ'FTJE SR PRV T [FIFIAUPYTRR] (Szykman et al., 2001) » ffll 17y DFX 41
# (multiple DFX conﬂlcts) f PRI FIRRE TFES T If?[ IS o ] = J@H ']
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[HGEPY DFX 4 g 4 gjﬂﬁ*z—[ﬂ%ﬁuﬁﬂﬁ[ ABC #f[If J%ﬁi%E'J 2SI -

FOft X OB e N plRemt AT Vv o SPERCRLE R 8 R
AR DEX [IRIRY > 358 T » [ PracsR o™ (IRt 3 A= DS e ™ Ao

FEIRRSE (504 o P PR ) 2 AR DFX P o4 LR s eV gl -
™ IIRERT TR VR ERE U T R AR s A ] - SRS FTJF”*

S G SRR O - B LY v [RRR 9 S SRR

VSR + [ R PATEL S (o 8 R 1) TR T (designin) | - S

AR I T (design-out) , » A PR “ 5 RIS )

(failure and effect analysis; FMEA) (7737 (2 > 5 925 & A (& 5 87) fif FIRSH= b (quality

function deployment; QFD) (Z<EE RS ~ 5 '3 7 > 5 845 S =P T > B 84) KWK F" file [~FY[plE

JIEIS TP 5k (feedback, tracking, and analysis system; FeTAS) »

(3) el gl %4

P RRE for v AP S = l%éf* %ﬁ?ﬁj’?ﬁ@m??ﬁ ’ ﬂ«iﬁf— : E’WF%?F
5?7F’?E'95’¢E'ﬁ¥'»‘ P A > RS T R FEJLj SHUBITE (B S T fi%‘
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1) i s fpl"";[uﬁ“[aﬂ SRS R TS AR ST ERL T AT RS l%“
SHER © FHEE 2 TURTE CER BRI %P?E%ﬁ[é YA LRE

2) Fr i AEpY g iﬁ%ﬁf ’ [ﬁJEﬁ ST F”f EEEF Iﬁl%:f " (design-in) ¥5T ?‘[F[F
WA BIRSHII T (RLFTIRAS o ORISR T ) o s JHREFOF 3 -

3) fpurakfz Clj'j?[lmqﬁ ABC (activity-based costing) 3 E‘]J;lﬁ}ﬂﬁifi’jfﬂgg%ﬁf [ 1? i ¢
s F;lﬁjﬁ'ﬁﬁﬁﬁuﬁk i<l (Ejﬁ%ﬁﬁ[ 21T ~ OHiS ”m} D ) qjéfl' 2 & 2 'iFﬁHEI
TR o R B A e A g

(4) HAR A T TR AR

FPHHFE BUAEE IR FS (active page technology; APT) HFHSFrE: ffs ==

BFI e [T gzt i aﬂ/ﬁ{l%@@ (interactive web-based data/knowledge bases) » ﬁ?ﬁﬁ iy 2 1k B

TR # (DFX SHRUAIRRAIL « > [T e A 5 ) -

1) #J*| DFX Eﬁ"?{?:[/f?]:l%;’?[ e T~ [ﬂjﬁ%‘# 71 M7 (forward and backward design analysis) =y
(information flow) %A I %ﬁ (Wﬁ?ﬂ 5 ) (LRt AR Y WA = B = PRPBGE (1Y
HuHE (closed loop) o ]fE ST A [ﬂfﬁ‘pﬁl (systematic-learning) fIVZJs<
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4%k 45 4% (Performance Indices)

- G EEGERER

# & B F (Determinants)

Sk B M/ 2 ¥ (Prerequisite Attributes/Parameters)
T A B BRI SRR 0 B M R S

WO SRR

Forward Design Analysis + Benchmarking
Management (e-NP1 Environment)

Backward Design Analysis
(FeTAS + QFD + FMEA)

Sales/

R&D ..
Market ProducthLejallzatlon

) n
DFX Review a sage
Interface

Procure

Mfg -ment

Analysis Information Information Elow

Back_ward Des'g’.‘ Forward Design Analysis
Flow

DFX Data/Knowledge Bases

o

-

1

1

1

1

1

1

: Feedback, Tracking, and Quiality Function Failure Mode and Effect
1 L Analysis System (FeTAS) Deployment (QFD) Analysis (FMEA)
1

1

1

1

1

1

1

1

1

1

1
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2) ?ﬁfﬁiflf [l 5$ﬁg§‘51ﬁ’ﬁ" ugw{o[/ip%gl;um - ltfr’;‘%p :ftz FIFF_“EIE}*\I/;‘D%?I fiHAE o E IV
Fle [:sz iz r»;acgg,lpﬁz};{a[ Y [J;\#lj‘zt LR zftz[ FFFH] AP o oy s 8 - = PGty DFX
Y i/[lLF{'H f* 3 L 2 1] DFX (multiple DFX) FIJET%%TTF TN Iﬁiﬁﬂj[lﬁ%ﬂ 6 Fr o

3. IEME%ZET 94 (Forward Design Analysis)

[l 7 5% 733 R Xy s Xo W Xe = F 2RIV #rk Fﬁ[hﬁ FRASLE S i R
?E{lﬁ%ﬁ' 2 ’F’?F II;J?:E’“ET; ’ i/['E/V"*J%UEF}: F R ]E"Ufm%{ﬁ’ﬁf—'lﬁm i fﬂ@ :
nHH f' N flJ T%E—*FFFFI’E;' TRAHRY BT 3 ﬁ'ﬂ (X 2® fl [E5= Fos LY}L%E Xp i B FEA
X3 2t R R ZOAA) » SRR A L S TS Fg;&?ﬁ 1E‘?z [T
WFE= S -2 % B5HEY ) (Ulrich and Eppinger, 2008) -5t = #1[f] :
(2) = F 2 IV AR el o B2 A A DB EE ST ffﬁfﬁ9fﬁ?§E§EJ
YRR -
(P ikl Xa 2 il FE2Y (ABC) A Xo [l 2 (Co~Co) WA ~ FHIRL Xa 2 il
A9 (C~Cs) WA = % 2l ik FFF,ﬁ“ A > TR Eﬁﬂ}{ﬁ’ F%‘éfﬁf“ﬁ?" (design input) | ~
r%‘:’rﬁ?“' (design output) ~" Hik&#H ﬁiﬁ,&‘y (lab. sample verification test) | ~ FdZE [ (design

) XA

:
1
1
i
ESIRe! ;
i
1
1

(Active Page Technology)
(R&D)

@

: : Mﬁk%ﬁ :
i AR THESBR #EE RS g ZRFBRE !
! (Procurement) _:—?_> i
i FRIATER Gmamz . &0 |

g} 55 R B ﬁ%ﬁﬂﬂ&ﬁ TR B
% (Web Server) (Application (Database Server)
35 RAT 8430 P

Program Server)
(Sales & Market)

MHTML# & 4 B
i (Static Web) &) & $h47 4 £
(Manufacture) e e emsmeeeseseessssesesmm———————————
1
R P s
(User Client)
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Qutput Attributes

) [|nE:.|rJT:::=lJ’ni!si Conatraints
EmMo2  Product Code P-X02 HiA
[P w Cust Leader Paul HiA
(2K = Working Days 120 working days RA&D Project Information
BDOZ = pr AR X2 HiA
BDOZ e CPU (et e sy 352) :-L::Jt:;l;:jentlum IV 750 MHz (FSB WA
BDOZ o i E(Chip Set) Intel 440 ZXM chip set WA
RODOZ = [ <}{Dimensions) 310 x 270 x 42 (mm*3) [ x & x %)
RDOZ e TLES LR (Power) DC 190V 3.16 A ; AC 110-220 V Hi
BDOZ = i 3§ Display) 14,17 LCD; 1024 x 768; 16 galllis

Procurement #&
Sales/Marketing

EXF8

"roduct Background Information
Froduct Background Information
0 Igﬂ R&D Project Information

- %iﬁ{»ﬁg’ﬂ’}dﬁﬁ

PROCUBEMENTOZ = ﬂi,nﬁ&ﬂ_ﬁ&’:_ﬂ EERE

5000

Edit = Customer Leader Paul
Edit = Estimated Price £1,620-1,73
Edit =« Estimated Market Time 2006M1

Edit w Start/End Time 2008/5

= Working Days R&D Project Information
Edit = #F ] L S 10000+ Hin
Edit - P T I HiA

B 11 IR SRR BRI B

B2 A PRI R -
(3) FIIZ + U R

q%ﬂ 12 RLAA T/ r:ﬁ!ﬁfl’ M i g% (process attribute) bﬁ? (output attribute) [
SN B TEs ?’3‘ [‘1[%}':{‘ (R&D) ?‘[ B~ 1) ﬁi/n—rfrﬁlﬁ VRt -

8. #him
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Process Attributes
Values i
g {Include units) Constraints
BMOZ | [ (28 5 £ 1) 1:32 HiA
PM{2 = Demain Manager A Sales/Market
PMOZ < Supporting Departmeant HiA RE&D;PM:; Mfg;Procurement; Supply chain
BDOZ = E:’i’:ﬁﬁl Xoz2 Wik
rry =
Edit | = 1824038 ) 7750 B0 & 310;%_270;#_42 (cm) WA
— " T o on o mimen coerE LD -
Edit = Stk LCD; Optical Drive A By ot
. R&D @&
Output Attributes .
Sales/Marketing
MName nstraints

P02 = Product Code P-X02

B2 & Cust Leader Paul

Pz = Working Days 120w RE&D Project Information

ROD02 = Fi i X02 WA

RD0Z w CPU (chsizpisgit o) :.'Iu zF;emiumIV?SOl'.'le‘FSB WA

RDOZ = i H #(Chip Set) Intd¥ 440 Z¥M chip set HiA

RDOZ # [ <F{Dimensions 310 x 270 x 42 (mm*3) X 3% X )

m O T UV .}.JIJM,H.. TT=LE0W oy
BDOZ = Mt §EDisplay) 14.1 " LCD; 1024 x T68; 16 million colors NA
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Design For Producibility:

(DEX Development Roadmap)

Failure Mode and Effect Analysis — }
EMEA) (Grumman 1950s)

Manufacturing Producibility Handbook
(General Electric Corp. 1960)

Design For Assembly (DFA)
(Boothroyd & Dewhurst 1970s)

Quality Function Deployment

issues.

Identify DFA contributions
for reducing the final cost
(Waterbury 1985)

Expanded DFA to Design DF

(1970s proposed in Japan)

Benchmarking Management
(Xerox corp. 1979)

Diagram (Ishikawa 1982)
Design For Quality (DF Performed a system analysis for

(Crow 1983) DFMt to minimize the
cost

(Mosy 1985)

principles for DEMt
(M(»‘sl 1985)

Robust Parameter Design:
Taguchi Method
(Taguchi 1986)

5 i F Desi: Design For Reliability (DFR!
ms: of Design

For (DFM) C

Guidelines

(Henstogk 1988)

(Stoll 1988)

DEM for Manufacturing Parts
(Boothroyd & Radovanovic 1989)

Design For End of Life
For electronic equipment
waste (Alting 1991)

Design For Environment
(Leonard 1991)

DFM introduced in
CAD/CAM System
(Eversheim & Baumann 1991)

Defined the Design For
Dis-Assembly (DFDA!
(Brennan, Gupta & Taleb 1994)

Product design based on
Conflicting DFE criteria
(Zust & Wagner 1994)

Engineering (Ishii 1988)

Expert System in Engineering Design
(Makino 1989)

analysis to (Ireson & Coombs 1988)

Design For
LiFe-Cycle (DFLC
(Alting 1991)

Potential Failure Mode and Effects  Automatic the FMEA Process
Analysis Reference Manual (Hunt, Price. Lee 1993)

(1993 proposed in American)

ssembly and Recycle
.ee, and Eubanks 1995)

Activity-Based Costing
ABC) system for different
DFLC

(Bras & Emblemsvag 1995)

DFLC for an accurate

on of
(Shen 1995)
A Knowledge-based Design
Critique system for Manufacture
and Assembly in Concurrent Engineering
(S. Wesley Changchien & Li Lin 1996)

A generic framework for
developing DFX tools
(Huang et al. 1997)

A Di

Aspect for DFM and  Using Fuzzy cluster i

Concurrent Engineering
(P. Ji & K.H. Lau 1999)
Dis-Assembly
Sequence and Cost
Analysis for End-of-
Life products

(Kuo 2000)

DEM/A on the Internet

esent a mef oy of o
to present a methodology of (Hung etal. 1999)

modular-based design in the
conceptual design stage

(Tsai & Wang 1999) Synchronised DFX Platform for

Measurement on

Integrated DFM Technigues
Review (Martin 2002)
L

Integrated DFX Framework
(Sheu & Chen 2006)

Manufacturing Attribute
Deployment to Design Rules:
Placement Process

(Sheu & Xie 2004)

!

A Failure-based Manufacturing
1o Design Feedback and
Performance Measurement
System (Sheu & Tong 2004)

Integrated Di( Knowledge
Management System
(2010)
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