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Engineering Change of Products Using Workflow Management
Based on the Parameters Network
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The amount of information increases rapidly when working in a distributed environment where multiple
collaborative partners work together on a complex product. Today’s PDM (product data management) systems
provide good capabilities regarding the management of product data within a single company. However, taking
into account the variety of systems used at partner sites in an engineering environment one can easily imagine
problems regarding the interoperability and the data consistency. This paper presents a concept to improve the
workflow management using the parameters network. It shows a parameter driven engineering workflow that is
able to manage engineering task across company boarders. We introduce a mechanism of workflow management
based on the engineering parameters and an architecture of the distributed workspace to apply it within a PDM
system. For a parameter mapping between CAD and PDM system we developed an XML-based CATIA data
interface module using CAA.

Keywords: engineering change, parameter based workflow, engineering parameters

1. A& 87 47 B A 222 Bejo) i & A7t ez
344§ A]2~El o) A] EDM/PDM (engineering/product data ma-

AF A 71 P AR AES A3l B8 A7} nagement)dl] HEF= YIZZ F(workflow management)
AF E3t Al719Y dSolgte 35 HRE A% 2] & e vHEARQ #2]Y $3E 2 (administrative workflow) 2}
SEO Wolso] A3 oltk AlF AR oflet AlEe]  WAHA &4 93Z2(ad-hoe workflow)7t Tk #F
A Tl A o2 o] BlEo] HAF ol7bal /AL o] HAEFRY 5AL v|F] F23} Hl(well- structured) A17H
© A2 e g EY Abolol AF N AR A #A 02 ER(timely invariant)s}7] o, AAIWH L (ECR:
7 B s A9E 2 ok 28y ALY HAIE Yol A engineering change request) ¥} A AW 7 @ FH(ECO: engineering
A AR E U2 AAEY ¥t ndsiths AL 7ksk change order)Q} o] ZEA| A A|A] R A o] 31 HiE A Q]
Aotk sgo Agsith g AEEE FYsAY HEAH o=
AN B A Y AERE Few AP Gl 224 BAYSIE (one-of-a-kind) ZEZA| 20 AEta FAS EAS
2o wet & FAY HolH wEE HHO R sk 7] Zteth o] TR WS A 75 B A ARl 9
AaE2 G AF B /e H3 BAE e 3 ZEAZ2AA ZY AHE Aty AP F $FEE FFAT)

AZAAL - FGAY, 305-701 SAA FA T A %373 1, =4 871&d 71AF Fax : 042-869-5210, e-mail : jsyang@icad kaist.ac.kr
20039 19 A% 20039 48 9 B 20039 58 AR 84,



158 kA 2} - Michael Goltz - g%

A Uols] oAt 2
]‘3}713‘4‘— Z2A
T’H 7ol Al

™ ox rir
ok
o oxl ok
2 2 lo
2 ofN o
L o =

r—?l‘a lo‘l

ofr
25
3R
i
tote
~
==
=
>
R
e u“
)v

=
S

e &A‘i > 2
g‘l
rlr
N
g
r o
>
ofN:
M
rﬁi‘
U
_L
m{m
N
j
).
Sop
¥
v
0 T

[1

tlo @,
Xt

F= AAAE dAY Y «1 A 2% JJrﬂOM =
Ao} ZRA 2 FQF 04T BA gt 259 B
AL B HA A AA Yo g HyE M ’3}7%‘%73750}*
Aol ek HE, thre] StEYd o3 Xﬂﬁ Ju7E At o 7)
g B e A e B o AR wmE z,h,}_ z9
3 o] B9 U B (consistency)o] HFE oo} S} ulebA

AF Zdo| Jro 7P H3 WA E Fdshe 422
g A7 Bastt

& =wollMe AE Holy 7|9 53] getvlg 7]uke] ¢
AZEE AQsta Hetd U S gste] B4k 700A
AH o} A2 o] FFo} WS 7 }—om ke B 2 27t

X
oK
Ol

HU

il

NS A7)} o] & SIMNET) ZEA Eof| A 7)asl )&
ojt},

B =FY 1AL b3 2o 2@0 AL AT HEgS B
A}, 382 =4 Altete AAYAF dev|g 7
o YFZZ Y3 AES éﬂh&t}. 488 dAYo Y g}

uE 7|9k YA E2E 285t JfdE PDM Al 2F 9]
Z5 A gt} 582 PDM A|2=¥l3 CAD Al 2=Hl& Te}vE

718k 2 Q¥ #| o] Ninterface)d}7] $J8] XMLES o] &35
PDM A]2E] 9] ~7)nk(schema) 2} CAD 29 ©| o] E] 7] i+
o thal 78 ARE B Frt

2. B3 AT E3

"< 7§EH(CPD: collaborative product development)©] 2h= &
7FAYel 285 7] o] [ 1990 d FRVAA ] A EE e A
A 7(EC: engineering change)ol] t) 8+ 7= THI} ZZ A
2 F4) 0 7 o] Fo] FtiSchael, 1996; Reuter, 1997; Shah et al.
1996). # ol o] FoIA| 1 Ql= thHE<] AF= a3} 2ol
A|F FZ(product structure) A1 0.2 o] F0]2| 11 It} Oh et
al.(2001)3 Yoo ef al.(2002)& A2 THZ CAD A28} PDM
Al Z=Elol| A A F do] B w3 A5 v R ES A8t
t}. o] A= BOM(bill of material) 729 A& 24 E UML
mj33& B3 XML e o] #22< 9Y e 2 dlo]HE A

g3ta A WA H88 5 e WS AAEHATE Do et
al.(2002)> AAMZA A izl ARl ol AA H=

Ak Z7(constraint) Z A&
A A FAE e AF FZRE o

T2 BAEE AT 20S Y
831 th. Peng et al.

1) SIMNET ‘Workflow Management for Simultaneous Engineering Networks’
a project funded by the Commission of the European Communities
under the ESPRIT programme (EP 26780); http://www.imw.tu-clausthal.
de/simnet
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Classical workflow ‘ ‘ Parameter-based workflow
Parameter
Administrative Ad-hoc approval and Partametker
release workflow networ
Characteristic Well deflneq, Orne of a kind Well def'”?q- Self-organising
highly repetitive highly repetitive
Definition of Long before Just before Long before Long befare
Activities execution execution execution execution
Input/Output Long be_fore Just before Long be_fore Long be_fore
execution execution execution execution
During execution
Sequencing Long b?fore Just betfore Long b?fore (determined by
execution execution execution parameters)
During execution During execution
Participants Long b?fore Just be;ore (determined by (determined by
execunon execunon parameters) parameters)
Figure 1. Comparison of parameter driven workflow with classical workflow.
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Figure 2. User categories where ECRs are communicated in a
parameter-based way.
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Figure 3. Parameter-supported engineering changes.
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Figure 4. UML behavioral modeling of a single parameter-based workflow.
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|
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| T |
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|

|

|

I it the workspace:

I
Database

—————— o TG

winterface using
Web clients
!

[
]

P (R I |

h
Hon-PDM client 1 /N, «'ime Face using

Weh clients
% <<Engineering pariners> I

I
Local file server

=Centfral gateway
to product data
=Cverview sbout tasks

=Mapping btw, data coming
from differenct sources

-

- Project data interesting
far other partners

Figure 5. Sharing information in the distributed workspace.

gtetr|E Y E A AHEAL W5 283t gebulE &
(parameter management) 2.5 A A M4 L (ECR) HAA|
AFEZZ Fe(workflow management) LES 2AE5A|A ZTZ
M 28 AGAIZITE A ZZ BAeldA T et ¥
g Aol tigk 1] U getr|g @] ZEo FRE 3§t
A At o] W, gt #e REL AF X B 2EY
A B8] BEY A H WA E AE vl g
5. XML& o}$3-PDMHCAD AR B5le] glejsijo)x

74k PDM A| 22§13} CAD A|F B9 71l QA Ef g o] 2 3=
BRol gaajtt 2 B BEY Atold] FE O He|F A
2~8] glehu] e ¢} QIE 5| o] 2 T2} B & CAD B o] A
ke 715 AA AF Zd Uil 2A1E g HE s
A PDM 2=7|0}e} w333t 7] 5 W4 E 92hv] el E CAD &
dof| wkeg 3l= 7] 0] Basith

B =8| AE CATIA V5 AlF DS )40 2 PDM Al~
oA Ba 2 sl g EE FE381a v e o] WA
upe} AE 2do] wgste A RES e
o] W) XML PDM T} CATIA A28 7o) w3HS 93t ulj7)#)
2 0] &34t} <Figure 7> XML 3+ Aol Q3 XML
27)vke] F2E Ko Zh

Name, FileName, GrandParent 4] HEE A €ld y2}v]H
£ CAD 29 oA F43t= B4 ol B asith A= gjet
vefo] 3 RS ¥331a Y= AL Property AYHER
A g4 A B (GeometricElement), 57 34 A B (Shape), A3
24 AH(Constraints) & 39 LYHUEZ E3}slal 3lrt. PDM
27)ukot v P 8- EFHstal 9l= A2 CoupledMetaltem
AZ|HEZA PDM 227|vtol| A G o= D9} Name S ¥ ¢}5}
Ik A REL TS 309 Z2A| A2 A

A WA GAE AP AFE 2l sl A= kick-off 3}
= BHoM JEYE Alo]d HlolH udS QT = ¥
5 A4S 7z v e E 2o A HE BAIShE 73
ol AHE-Hh o] HAE B34S AlF EdlolA geiuE R
A old HEE AMst7] 98 Yasith

T WA AT AF TE2A 1DAE 53 A E Fen|
EIE AMe|A PDM 27]vte} wjgste Aoty Ade
XML Fe) 2 AZ= a1 AAMA 2 JECR)o o) WAE 3}
2 EE AlF 2o 232 uf AR

PDM-internal and —external notification services
|
} Watification and feedback I
triggers triggers triggers triggers
] r
L
Worlkflow Uses Life-cycle needs Parameter link | Dacumnent
mgmt, rngrnt, mgmt, rngrrt,
Process Pracess I ;
madel definitions Adrinistrative ! | Parameter
generatian wiorkflow P riggers checklists link Praduct
and < 1 T structure
editing Ad-hoc : ! Pararmeter rngrnt,
warkflow changes status netwarks |
User
categories .
ik link | Classifi-
Project catlan
mgmt.
Frocess management Data management
PDM system

Figure 6. Architecture for the parameter-based engineering workflow of engineering change processes.



S|y W EHI 7] YA EES

Al WA G = WA E St HE CATIA Bl v et
g o]t} <Figure 8> A E XML L 9] o & Hof FTh.

CATIA Edo| H3t7] 93, CATIA CAA (Component
Application Architecture) Automation APIE ©]-&3} 3L XML

ProductData L g SelectedElement 1l
type fype
Te

Intetfacing parameters biw,
CATIA and PDIM

Property l,
vlpel 3

243 A F) A HA 163

34 (parsing) S $13] DOM (Document Object Model)E- ©]-&-3}
Ak

[tvpe [#sisting
Elernent name selected for a
Paramnater

FFileName

[lvpe [« string

file name where selected
element is nested

FGrandParent
[fvpe %5 string
selected element’s
grandparent in a model
structure

l»GeometricElement
[ 1

t

Geomettic propesty of
selected element

|tvpe[=5isting]

Figure 7. XML Schema for product structure and PDM schema.

<7sml wersion="1.0" encoding="JTF-8" 7>

- <ProductData xmins:xsi="http:f /www.w3.0rg/2001/XMLSchema-instance"
wsitnoMarmespaceschemalocation="D:\Clausthal\XMLSchema\clausthal.xsd"=

- «SelectedElement Coupled="true"=>
<MName=Param_Circle.1</Mamex

<FileMame>Bearing.CATPart</FileName:x
<GrandParent=8ketch.1</GrandParent=

- <Property>
- <GeometricElements
- =Circle2D>
- <CenterPointzD:>
<lUdir= 1=/ Udir=
<idir=e=Ydirs
</CenterPoint2D=
<Radius=5</Fadius=
</Circle2D=
</GeoametricElements
</Property
- «<CoupledMetaltem:
<ID=100004</10

<Mame=Connection_Profile_Cr</MNamex

=/CoupledMetaltem:
</SelectedElement=
- =SelectedElement Coupled="true">
<Mame=Param_Pocket.5=/MName>
<FileMame=Case.CATPart </FileMName=

<GrandParent=PartBody</GrandParent>

- <Propertyz=
- =Shape:x
- =Pocket>
<FirstLimit>10.0</FirstLimit>

<SecondLimit=21.0</SecondLimits

</Pockets
=/Shape:=
</Propertyz
- «<CoupledMetaltem:
<ID=>100012</1D=
<Mame=Guide_Pocket</Mamez=
</CoupledMetaltem:s
</SelectedElements
</ProductData=

Figure 8. Generated XML file.
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6(‘)]:_‘5"_ l:H_Q_ }\]/\E‘ﬂ o= §]—x¥o] 3]—1:} Eok
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