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Propagation of Engineering Changes for Supporting Consistent
Product Data View

Do, N, C.*

ABSTRACT

Engincering change (EC) objects are the data structure and related operations that can support appli-
cations for EC procedures or processes. Their functionalities include controlling manigement data, spec-
ifying related product structure, and archiving a history of product structure changes for EC management.
In this paper we introduce a systematic approach to support the propagation of changes between ditfer-
ent product structure vicws using the history of structure changes in EC objects. The change propaga-
tions supported by EC objects enable designers to maintain the consistency of multiple product structure
views for engincering, manufacturing or even customer suppost applications. This paper also includes
EC examples and expenmental implementations for the proposed EC objects.
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STEP 3 - A A7 Aske) ab& HAAY A4
STEP 4 - Q-G Q4 3 o34 9

4.2 STEP 1 - &A1 Tl &0l
ol @Al g diide]l B Assy type HANT
WA 2} o] AAE ‘sub_ec’ VAR AA 3= Option
type A7 AACENG_CHG' instance)2] 4 A%
Zold ZAZ(CEC_HISTORY' instance)s 73l
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AAE7 dd ojde| S5 ‘PART_ASSY® instance
A2 Fe #Aolnh. did AAEA @) d2
Fig. 3(b)ell FAR Option typet Assy type A%
73 2 A (‘ENG_CHG(L.nullp5,Assyy 2} ‘ENG_CHG
(2,1,0,0ptiony’ )}t ol AZA¥ ‘EC_HISTORY’
instance’t B F Yok AHE RPoME 3714
Case7} WA 5 AUk &) CaseS FA3h=d]
‘eng_chg't= HE el 2AWA AAE Rl 3
7hERs Emity 352 AQra AEFAZHM AAE
2 AA EntityS(Fig. 1(a) ¥ Fig. 2 F2)g 7Nk
2 sl1on] AAZEe] Class composition #A1= Dot
notation® 2 AU},

CASE I:

INPUT ENG_CHG eng_chg /* The type of ‘eng
_chg’ object is the ENG_CHG entity */

FOR({ ec_history is an eng_chg.history) /* ec_history
is an clement of eng_chg.history ¥/

1F(ec_history.operation == ‘cut’ AND ec_history.
change.child.usage == "yes’)
PART_ASSY part_assy = ec_history.change.child;

IF(ec_history.operation = ‘replace” AND ec_history.
change.replaced child usage == ‘yes’)

PART_ASSY part_assy = ec_historychange.replaced.
child;

CASE 2:

INPUT ENG_CHG eng_chg

FOR (ec_history is an eng_chg history)

IF {ec_history.operation — ‘add’})

PART_ASSY part_assy = ec_history.change.child;

CASE 3:
CASE 12 ol¢le] Ag

Case 1°0A= AIAIAA ‘eng_chg’ol] 33t ‘PART
_ASSY' instance7} A FEZAEHH) AR HAX
(usage="yes'} O] Y-F-Z AFTEAM 2PA A A
3 A1) Aot o] A¢ P FFel AFARAH
of 22} yFsAdol 9dem STEP 25 AA T ¥5%
o] sroli A E2EHE 9] ‘PART_VIEW’ instanceS
o} sid HAMAL Ag AAr € vt ok
apiee ok OIS 916k pan_assy’ 24 Aol )
72 391 ‘PART_ASSY’ instanceS #| F3lct o2
R Fig. 3(2)2) @A)~ ‘PART_ASSY(pd,yes)'7} Al
ZzoA] AbRE 7390l Case 10] g2 4= Tt
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Case 2914 += HAMA ‘eng_chg ol Mz2&
‘PART’7} 37k 749-olc}. of B¢ 5718l RE2
obz] s ehgoll M AREEE] 57t AR R sk
2 u 2 ysage="mull'®] ¥} ol Siep 404 T
ANFBHL) F52 43 5H= Part planner®] 2AHE%
o este] AZldck Fig. 3@<l «AlelA PART
_ASSY(p6.nully @) F7hs MRS5S AFFE0
Z7leR= A= & Case 290 sjE-gcl.

olje] W& AP 7-F(Case 35 usage=
‘n0"2l PART 7} AHAIE| Ak 2|5 d Aol o]
A EAE W BA 7 §17) W Foll deisA] gt

43STEP 2 - HATGE CH&h 24y

o} w7l $1¢9l Case 121 7239l sk 7124
Z2bE (‘part_assy’ instance)$t AAAIHZ A (*eng_
chg” ¥ ‘ec_history’ instance)yell Ml 2Hg 0.2 2AMA7]
M4kl ‘PART_VIEW' instance A4S 2 7
Ao|t}. A} ‘PART_VIEW' instance AE 27)
élodrE g F 7K @AE AR Pk

STEP 2-1: 7@ ¥ E(part_assy instance)©)
‘PART_VIEW' instanceZ} Al ¢} A4 s|o| UerlF
Bolsiar A4 AAE ek

STEP 2-2: 22 ‘PART_VIEW' instance Z3|7}
W7 2Zo| &3 ‘PART_OPTION' A9} A
&2 MR NA YA

2-1 DAE ABE) 91E) Case 1 VI
‘PART_ASSY" 2% ‘part_assy’ol] sl Backward
method!*'""5 21-23p8 N ‘pan_assy’ BAF 2|3
332 ¢l ‘PART_VIEW’ instance ZU2)(‘part_view’
A3H7F RewmEth ol Backward methods 5+
Entity7} %4 9= Generic class) ‘Object’ classol
#3h= Method2% Message passing thdel BAE
‘attr_name’ atribute ZFSR 7HA(“att_name’ amribute
£ E3ld Class composition FAIE 7+F) ‘au
_domain’dl %3 2}H)2] Objcct identifierS |52
Fo vhe-z} o) AR

Object Backward(au_domain, attribute_name)

Backward methodZS A3t ‘PART_VIEW’
instance s A= AL ohaa go] BAIE ¢ vk

PART_VIEW part_view = part_assy.Backward(REL
_VIEW, child).parent;

glel 4e part_assy’ AH ¢} ‘REL_VIEWE
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e AEAZ G sk

1

%l ‘PART_VIEW' Z4A|(‘part_view’ 2A|)E o}
ol Q=M STEP 191A Case 12 953h= Fig. 3
o] ‘PART_ASSY(p2.ycs) ol Backward MethodZ %
L3R AL AAE PART_VIEW(pvlow) ¢}
‘PART _VIEW(pv2ovy' 2 <JHA &= ‘REL_VIEW
instance 4 A7t Rewmm X| X (part_assy.Backward
(REL_VIEW, child))°l A3 2] ‘parent’ atribute S
%38l ‘PART_VIEW’ instanceZ]dE 2| AP
Ak,
PART_ASSY(p2.yes).Backward(REL_VIEW.child) =
{REL_VIEW(rv1,pv1,p2).REL_VIEW{v2 pv2 p2)}

AN o

x|k “PART_ASSY(p3,yes)?) A= AETE
oA AAH I usage='yes ol AYE AR E 9
Mappingoll 213t A FRAZHH L AA S FFA 3 N
om ¥ Backward methodZ HE#F-SE 7L Return
%l ‘REL_VIEW’ ()7} Qi

PART_ASSY(p3.yes).Backward(REL_VIEW. child)
={)

Fig. 4 Fig. 39| dAllol STEP 2-1°] AEd 7
W Ro] Fr} STEP 1o4] AdE ‘PART_ASSY
(plyes) =RE QA PART VIEW A8 37] 9§
3l ‘REL_VIEW' AAE ©]23<] ‘PART_VIEW
(pvly3} PART_VIEW(pv2)E HMackFig. 42) 3}
A FR).

2-2 SHAIE 212 Aol A AAVEE part_view® 74 4]
st ggel AL glstaf 7ho] 32l 7A$oiqt
STEP 3¢tAlZ A=A Qg o 2744

‘eng_chp's @Al AEEQ AAWA A4, pan
_view'S 2-1 SAE 4% ‘PART_VIEW' A4 E
U=

Step 2 -2: Option
Apptication Check

PART_VIEW
(pv2,0,v)

Step 2-1: Target View
identification

i EFFECTIVITY H
P (ro3,v3,7v4},100 curvent)y )
L S
PART_ASSY | -~ -

{(p4 yes) "

Fig. 4. Q74 AAD 219 2294,

A el

A

o

& a7 97

[F {{eng_chg.type='Assy’ AND eng_chg Backward
(ENG_CHG, sub_cc).root == par(_view.option)
OR {eng_chg.type="Option’ AND eng_chgront ==
part_view.option})
GO ON;
ELSE
BREAK;

o} 27 dAl AAEEQ HANZINA] ‘eng_chg’
7b Assy type 2AMAT AHY BF olF ‘sub_ec’
awribute %<2 7} Option type 2 A7 2439
‘root’ attribute?! ‘PART_OPTION’ instance®} “27]
gi7dol) Fed3t ‘part_ussy’ instance?} MAE ‘part_
view’ 243} “option” attribute?to] &3S AAKS}
+ Ao, A7 A7} Option typeo]H ‘roor’
attribute 242 PL2sHH @k o] 2219) ojnl= A}
Zo) dA7 ) AFHYRE H S OPTION
entity)® WA} ‘PART_ASSY' instance® 33t
2l 'PART_VIEW' instance2] 2{&-tj4do] 425
AAKg}

Fig. 4914 Fig. 39} oj#)o] STEP 2-27} =&
W8-S B Fcob. STEP 2-10) 93] Aleds) ‘PART
_VIEW(pv1)'el STEP 1914 AdHH ‘PART_ASSY
(p2y<} ‘PART_OPTION(0)' & F-frshz %1& 8Rl1s)7]
A3k Fig. 49] s} o] 48 CheckdhA ETh

4.4 STEP 3 - NAHA MG A4

STEP 2914 ¥ “PART' Ol © 23l ‘PART_
VIEW' A7} Qe 7S50 MAXNES AukaA 8
o}, Al e

STEP 3-1 HANGE op7|¥ Effectiviy B3 @

A}
STEP 3.2 WAL 93] ‘REL_VIEW’ instance
»(g Aé

ol 7t wAle] AkE 9late] vhE 3 B 2o
Hgd 4 2t
STEP 3-1
IF ((eng_chg.operation = ‘cut’ OR eng_chg.operation
== ‘replace’) AND (eng_chg.type =='Option"))

{part_assy.Backward(REL_VIEW,child})).Backward
(EFFECTIVITY, applicd) = {(part_assy.Backward
{REL_OPTION, child}).Backward(EFFECTIVITY,
applied),
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STEP 3-2
IF {(eng_chg.operation == ‘replacc’)
{
REL_VIEW new_rel_view = NEW REL_VIEW
(New_1D(), part_view, cc_history.change.child);
IF {eng_chg.type=="Option’}
new_rel_view.Backward(EFFECTIVITY,  applied)
=(ec_history.change.child. Backward(REL
OPTION,
applied),

child)).Buckward(EFFECTIVITY,

IF {cng_chgtype == ‘Assy’)
new_rel_view.Backward(EFFECTIVITY, applicd) =
{eng_chg.Backward(ENG_CHG,sub_cc).cc_history.
change)
Backwuard{EFFECTTVIT Y,applied);
}

STEP 3-12] 22 ‘part_view'$} ‘pant_assy 4 A&
AZ43M= ‘REL_VIEW instance 3ol A1 A7 9|
24 o 2§ dAate 2 9lE) HRH Effectivity %
RE Fr718k= Aojul. 7128 Effectivitys ‘part_
assy'®} ‘PART_OPTION’ instance H#1E A43k=
‘REL_OPTION" instance’doll 72|l € Effectivity S
AR v} P Effectivity 24315 37) $181S
Effectivity7] A 21¥l ‘REL_OPTION’-Z ‘past_assy’
WAl Backward methodS 288l 232 (*part_
assy.Backward(REL_OPTION, child)’) °lo] Z&%
Effectivity 7242 271 913l 4] Backward method
(‘Backward(EFFECTIVITY, applied)’)S 2 -&3ich
B} )de] sl= ‘REL_VIEW® 2% 4+2] Effectivity
2 TAI37] f18ked 712 "k 0 2 Backward method

Apg gy,

il mj

——

g 2T
i EFFECTIVITY y
Paroze ). .99 < Effectvity

H 1

" REL_VIEW
irvd ;vZeS}

EFFECTRATY
{{ra3.rv3 rva}, 100 cunenl}

PART_ASSY
(p2.yes)
eART_Assy |

{pd.yes)

New REL_VIEW New refere

Fig. 5. AU A2 313 3-2 @A,

FHZCAD,/CAME S =53 Agd A28 200332 69

Fig. 5= Fig. 39| A0l tjale] g1 Alqte|
oste] WA o] Al4kslo) HEENE 752 A
ErP2E W9 3 9y, o] 2¥eA STEP 3-19
A & Fig, 5914 ‘REL_OPTION(ro2,0,p2)ll 4 2]¥l
‘EFFECTIVITY(r02,1,99) 7} ‘REL_VIEW(rvl,pvl,
p2yst ‘REL_VIEW(rv2,pv2,p2yel B4k A& &2
T e},

STEP 325 $I3F A2 %)% Addke| A% 7]
NE-L A3k AZ S -E(cc_history.change.child)
3 PART_VIEW’E A5k ‘REL_VIEW’ jnstance
2 AA3I2(NEW REL_VIEW(New_LD{), parnt_view,
ec_history.change.child), ©]ol| Z5-2 A 2.2 Effectivity
A E 7| RAFARZ L BAksks 4L @l o
2 Fig. 591 ‘PART_ASSY(p2.yesy S X &3l
‘PART_ASSY(p5.yes)’ A1) thale] 'PART_VIEW
(pvlovy sl CPART VIEW(pv2ovy S dAs=
‘REL_VIEW(v3,pv],p5y 2} REL_VIEW(rv4,pv2,p3)
2 A2, ZF A PART(pS.yesyel ‘PART_
OPTION(0) 2 |73 ‘REL_OPTION(r03,0,p5) 2l
Aolgl ‘EFFECTIVITY(ro3,100,current)’ & A
). Fig. 55 A2 o 2 2 374x] A%€ STEP 19}
A STEP 4Al2] A 2L AA MAEA Aol
489 AFLLE o 2 A}

E

4.5 STEP 4 - HGYX 20 (42 2 MEH
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ol Part planner®] °IAMAAR S AHof it Plat
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