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- unrelated : related

a9 3.4 7158 27ART A4 gk Atole] B

3.2.2 AA dity} A W #A

Zh A7 ik dFo] AFS A (attribute) eIk =
b, o]E A AAHo7F vE 7 e AFY] AAWS
A o] dasith A 139 754 AT AAgere] A9} ol

A7) ook oA A7 sheElEE we] @AR Agel bssith oln
A7) Heke FFe7] 9aA, ol AAMSE o WEHow 2ol
BasAol Ug guE ok web +& o] Wow AAMSe

8
HEE - 5o Bdem AANse wAS oudy. =3 HA2

1998; Marques et al., 2013). 1% 3.591A4 A 7ol AAWGe EA
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DPk T DP]

____» :unrelated —» :related

a9 3.5 AA U dAR™s Ale]d] #A

3.2.3 AAMSe WAAS A2 B4

(1) —key constraints and parameters linkage
DP, | DP, | DP; | DP, | ... | DP,
DP, * f,(DP)=0
DP, x
— >
o . f(DP)=0
DP, | x x
f,(DP)=0
DP, x
Parameter linkage Key constraint
(@) (3)
N
pp, |opr.| DP, |..|DP, [ )
T
T
@) @ [[O@) - | O 1{Pmy | op1 | DP2 | DP3 DP I
DP, | X [ X 1 1. Path | Pathy, | Paths, | Pathsy | .. | Path,
DP, < 1 DP1 X 1
DP2 X 1
DP; | 1 x|[x|..|1
DP3 1 X 1
DP, -1 1 A X DPI 1 - X

Induced Path matrix (PM)

a¥ 3.6 A% A= 9 FEIA
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Parameter equation

Logical relation (AND/OR)

DP, DP, DP,

DP, + DP, + DP, < k, DP, DPZ\ DP,
DP, - DP; < k, DP; DP; DP,

——» : Negative —» : Positive

—____» :AND » :OR

a9 3.7 AND/OR 23 #AA =&
E 31 ¥ AYAE P4

PM; DP1 DP 2 DP 3 PM, DP1 DP 2 DP 3
Path | Path;; | Pathy | Pathg path | Path,, | Path, | Pathg
DP1 X -1 -1 DP1 X -1 -1
DP 2 X 1 DP 2 =1l X 1
DP 3 =1l 1 X DP 3 1 X
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3.3 T 2TARY A58A 4 U

rf

3.3.1 Notation

B R AR E = ey, W, AW, A3y ® 328

Aalech, A 2709 oA AA mde] Iz FHA wHEom
1

A mdel A% ARWFE 4 aTAREed oW 24
AAYYs A9FAE AdYse Aot & HAA e 7FH
2ol Bolew, wilel 7 ik AEe WA FuA wde
A%, ARNFE 2 AAuase wgas AAud o\ wgsg
Aze Aud Aolth. b, & TS AR TRAAS BETh,
2 owRe fuse AAMFTd od 42E& wEAE 3 T
A A AR gt
Nomenclature
- Parameter
n : number of FR i :index of FR
m : number of option j :index of option
1 : number of DP k :index of DP
N : number of path matrix q : index of path matrix
T : Total propagation stage t : index of propagation stage
- Matrix

PFO : Possible FR-Option matrix
OD : Option-DP relation matrix
PM : Path Matrix

- Decision variable

X; : whether Option j is used to handle FR i

¥’y : whether Path matrix q is used at stage t

25 -":rx E "";i' 1_-“



- Output

Opt : selected Option list with sign

DP : selected DP list
Patht, : selected path matrix at t stage when DP, is initiated
TP, o : sign of DP,, when initiated DP,; is propagated

CD : conflict degree (or number)
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WA Az, Adzdd gad GLDF G129 He 7
ATt pan B4 AAet FolA sibel dighyr Aesh
AFrAL oma, ot STAGE X5 AAA A ol

A FAS AEss Ae IWF o Be AAUIS AWAtE
i

m

j=1

m

inj = 1, xij € {0,1} (312)
j=1

st gl HE A9 54 LTARS wgst=d oA 2A%

Haslele= Aol old, AEHe =S Erbed dlE Ak sk
= 2 AsdAs AA dit
A BT g gdar, AA dijtelld= EAEA] kxRt A

Aol Al B = Q7)o ZF (3.1.5)% (B8.1.6)% Yy xEdsIT

n n
i=1 i=1

o7 '}"‘5 ui 1—l| =



m m
z |0pt; + 0Dy = | Z Opt; + ODj| (3.1.6)
j=1 j=1

(3.1.5, 3.1.6) modified OR gate logic

FR. 1
Out

FR. 2

FR1 | FR2 | Out FR1 | FR2 | Out
1 -1 -1 0 1 1
-1 0 -1 1 -1 C
-1 1 C 1 0 1
0 -1 -1 1 1 1
0 0 0
Y X[ = 1)

> BEST} 2 Z2E infeasible

28 21 II =1
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Path Searching of DP,

initiate

1% Prop.

204 Prop.

3 Prop.

Total Path (1) (2) (3) (4) (5)
DP, |

Total Path, | DP, 1 |—.| DP, DP, |
DP, 1

3t A AAS (3.2.1), (3.2.2), (3.2.3) Al oA gl 4= 9t}
olggt Aeka 5 HAAMASG shfol] sdst= AFA Aol wil,
ARA SANA F e AAWMFe] xdo] Hasiupd, HMA 1 x T

Aol eArAgel @astth Augon wMAdse] A%, w4

7S AuE S wrolX] A "t} Clarskon (2004)= H& 3TAH =9

webA, el 2~ (heuristic)S F3l 1 x 3709 oJAMAAH O R FHokd 5

0]
AR

¥ + R
30 -":lx_i "T. -1 |



T
TPy; = sgn (Z Path,’;j) (3.2.1)
t=1
N
t—1 t .
Patht = F(x) = {Pathk . quPMq R0 ICE A DR

\ DP,, (ift = 0)

N
z y=1 (3.2.3)

a=1

vpAlg o 2 Ty 3.9914 8] dAjet o], AFA WA= Fdg
Aok @Al A HASHA] i dAE AAA HAE 5 Aok webA,
AA TS Aagdset HAs Ze AANSTY AQAAE U=
FHol HFTZZ(TP, total path)ztal AHelsksith. 1Elx
HETHAEE HolA, HFTAHoRE AANMTY WFAdo] & 459
dA HFAA A A=E AdEH. ad o

(3.3)3 2o,

(3.3)

l

l
min CD = Z I Z ITPe1xa| #

k2=1 k1=1

l
> TPao

k1=1

31 ] 2-1



Al 4 7% AH @
4.1 AFY 7154 2TAMY] ATH £3 84

dofe] AtElE dARZ Bo] ¥ Ao mUls wigste] A
HAask PRES ALz du WA a7"l Vs LA
= 27eH, 747
Bl AA Rl A W 2 41@ek 2ok £, 74 AT
=]

| A e FAA R oW 83 dAARSe duHol e

iHd &7
Aok dEE AEe 29 419t 2o AT e R, a7 428 9,
RS AoldlAe]l MARS Azel Ang de & vk ol
AFe] Fagh Az AANF dAddAE S8 wd Aoew
Folfrkn s e, aen AAaste] Wi 3R #Ean
Option
FR | candidates | Opt. 1 | Opt. 2 | Opt. 3
FR, 1-1 1
1-2 1
FR, 2-1 -1
) 2-2 1
(a) FR — Option level
Design parameter
options | DP1 | DP2 | DP3 | DP4 | DP5| DP6
Opt. 1 1
Opt. 2 1
Opt. 3 -1 -1

(b) FR — Option level

a¥ 4.1 71548 S 7AN #EE ASH E8EA
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DP1 DP2 | DP3 | DP4 | DP5 | DP6
Path | (1) [ (2) | (1) | 2) [ (1) [ (1) [ (1) | (D)
DP1| X | X 1

DP2 X | X 1

DP3 | 1 X

DP4 | 1 1 X 1
DP5 1 X

DP6 a1 1 1 X

a9 4.2 ZF AANEs 8 HRARAER
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(a) DP1 propagation (b) DP3 propagation
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Path
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DPa
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DP6
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ofigl= s B 5 Ak v 44X e 2ol tid HF Hrket WA

Initiate 15 propagation 2md propagation 3rd propagation
DP3 1 DP5 1 DP2 1
——Path 1 | Pat e (141
_¥| DP4 * A= ppg ¢ [T I ppy p (1)
Path 1
DP1 1
Path 2
M DP6 | |—Path1—» DP4 | |—Pach 1 DP6 | | - (1-2)
ppe | | — (1)
- Path 1
DP5 | DP2 |
DP3 | |—Path 1—» DP6 | F—Path 1—» DP4 |
Path?\\‘ DP1 |
DP4| | - (22)
DP6 |

O9 4.7 AAWETe HRHN A=
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4 Path,

DP6

-0.4

-0.2

DP5

-0.4

DP4

-0.12

DP3

DP2

-0.28

DP1

0

Direct

1st

2nd

3rd

DP&
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Direct

15t
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¥ 4.2 AHA AEE nHF AF AR AE3A ¥un
Alter. | DP1 | DP2 | DP3 | DP4 | DP5 | DP6 Conflict
Index
11 1 008 | 03 | 05 | 012 | 032
4.99
21 0 028 | -1 |-012| -04 | -06
11 1 008 | 03 | 05 | 012 | 032 ‘61
22 | 008 |-028| -1 | -018 | -04 | -046 '
1.9 1 0 0 | -021 0 08 .
21 0 028 | -1 |-012| 04 | -06
_ 1 0 0 | -021 0 08
1-2 0.62
22 | 008 | -028 | -1 |-018] -04 | -046
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Abstract

A conflict resolution methodology
for handling multiple functional
requirements in engineering
change management

Jaesang Yu
Department of Industrial Engineering

The Graduate School

Seoul National University

It is a natural phenomenon for companies to increase the diversity of their
products to attract continuous consumer demand. Rather than proceeding with the
product development process from scratch to launch a new product, company can
achieve shortened release cycles and cost savings by adopting a strategy of
upgrading specific specifications of existing products. Research on this design
change management has continued to be conducted in academia, it primarily focuses
on addressing individual functional requirements. As a result, there is a lack of
analysis regarding the conflicting relationships between various requirements that
arise during the process of launching a new product that deals with diverse functional
requirements simultaneously, as well as the analysis of conflicting relationships in
change propagation within the product.

To address this issue, this paper proposes an optimization model that defines
conflicting relationships in the process of simultaneously satisfying various
functional requirements and derives a methodology that minimizes them. This
approach differs from previous studies that simply consider cost, time, and
complexity through simple summation, by assuming independence between
requirements and independent change propagation within the product. Conflicting
relationships can be divided into direct conflicts occurring between functional
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requirements and design parameters, and indirect conflicts occurring in the change
propagation process within the product structure due to changes in design parameters.
The proposed model in this study aims to optimize the decision-making process of
selecting design alternatives for each requirement and the paths in the change
propagation caused by each initiated design parameters, in order to resolve conflicts
and minimize unforeseen adverse effects such as increased costs and time caused by
conflicts. It is expected that this research will provide practical assistance to
companies by reducing the negative effects of conflicts and contributing to the
reduction of unexpected costs and time, ultimately benefiting practical operations in

the industry.

Keywords: engineering change management, redesign option, change
propagation, change propagation path, conflict relation
Student Number: 2021-28863
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