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Abstract The business component for satisfying a variety of domain requirements should be
developed to provide a variety. But, although components are developed by analyzing the variety of
requirements when they are developed, developing components that satisfy all requirements is not easy
since unexpected requirements occur as it is used components. For this reason, components are not
provided as black boxes but as white boxes, and there by components are not modified in the interface
only but the source codes are directly modified. Accordingly, a Time-To-Market by the use of
components is not easy and a reusability of the components also decreases.

This study proposes a customization technique that can be satisfied requirements of many different
kinds of domains by analyzing variable spots of components. The initial variability of components is
designed in the component development phase, and a customization technique is used to apply the
variability, The variability can be redesigned during the development of application by using the
components to which the variability is applied. Through this process, a variability of components
evolves and a generality of the components can be improved. The proposing customization technique
in this study can change the component to extend without changing the existing component when it
is redesigned.

Key words : Component, Component Interface, Variability, Customization, Behavior
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Interface Operations
Component Interface

¥

| void 10y
———Y ~ /Hi void f2(String a);

| ‘ component_interface | % y

lmpl:mcm.s i Class Operations

&omponent mlcrfacc xmpl

. ¥
{ void 10 {...}
| int f2(String a)

1% 9 HEUE JEH|L ve =Y

AXVE AHHolA9 HAlE Z olE T3 B33
o 1Y 49 277 E FolM 3 FH EE o)43d
BRIt FEAE AEFH | AE FASEZ] A 7
27|v e gt

[STRING, TYPE, LOGIC]

718 Elglez Exgel “STRING" Hojel Elqle
Jeldle “TYPE”, 28ln < Jehlle “LOGIC”
& A3}

PARAMETER

type : TYPE
name : STRING

g2 1 e HA)

Aol 18 oxHolde 4F dolgs Jehis e
el o2 A gedE ] dolet ERlE FaME
sEtde goz ot

VISIBILITY == private | public | protected

“VISIBILITY & 2.3 dgo|dolu} A £49) 7124
& Ve 7] 918 Ao = “private”, “public”, “protected”
Zo shz Fod 4 ok

——OPERATION_SIGNATURE

visibility : VISIBILITY
returnType :TYPE
operationN ame : STRING
parameters :seq PARAMETER

Vpl, p2 : ran parameters e pl.name » p2.name = pl # p2

A9 2 eygolae] Alavx BHAl
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Aol 2& ¥ AaUAE el 278
24 7HA, A5t dHolg 8]), a3m exHold 9,
adx HIEER ARG deie e HL A=
Z2A g3 Fdor I

OPERATION
I signature : OPERATION_ SIGNATURE

body : LOGIC

Aol 3 AHel vy ol BA

B9 3¢ evgolde ehle 2smeA R 2
dH R ATUA ATUHS) Fse BT Y=
“LOGIC’2.Z A8t “LOGIC"S HIXJUE W9 &
B eHolNES 2AE AN 58 v

ATTRIBUTE

el 4 AR &4

gA

A9 4= AAY &4 FAZA JHAAEH B, a8
3 & Pog FAYT 42 AAE FAse Ho|

CR CERELE

CLASS

name : STRING .
attritanes : F ATTRIBUTE
operations : F OPERATION

Aol 5 Fex WA

e} 5 Zd2 HAE vshdle &79EA S8
B3 $4(49 98, 2ol e] IEE Fd

INTERFACE

naine : STRING
operation_signatures : F OPERATION_SIGNATURE

9] 6 AeH o] HA
el 6& evdo|de] o 7ol giv AaYNT

< 7R eHgeliez 7R Auisolzd Y o
Alole.

WORKFLOW-
, operations : seq OPERATION

39 7 WA 58 A

o 2

2 & 2 0 4d A 3 50034

A9 79 MAIA BF BAE &AL LHFHolAE
o BES BA #it} o] WA BE2 HIEJIE W9
a2 L¥doldd 38 §FS Jehirt 93

OPERATION I WORKFLOW A WORKFLOW < LOGIC

HAA 58 27/5ke] “WORKFLOW': BEYE
yRe Y2 eWdolde TEse YN HoH
“LOGIC™ Ebgle] B8 o] gk

7hiA A 71He AT u AR o) BAS YRy
71 95 8 B4 (“IMPLEMENTS_ASSOCIATION")
9 34 BA(“INHERITANCE_ASSOCIATION")E A
BEE

— IMPLEMENTS_ASSOCIATION
super: INTERFACE
sub:CLASS
operation: OPERATION
operation_signature: OPERATION_SIGNATURE

os : operation_si 0:op « super.os=sub.o.si

A9 8 78 BA B

A9 8& UEHol2e LHYNJHES FHI= &
#2ote] BAE Foste 27uEA 29 (“super”)E
QEFHol28 e &FY(“sub”)E o] UEHolx
g F8sle ZU2E ved AdEHol2 A2y
Ao} Z¥2 2HHIMY AIYME ¥Hxo] Zojol
Lid=

—— INHERITANCE_ASSOCIATION

super : CLASS |INTERFACE
sub : CLASS |INTERFACE

operation_ signature :OPERATION_ SIGNATURE
operation : OPERATION
Vos : operation_  sij 0 :operation

(super.os # sub.os v super.o.si gnature # sub.osign ature) A

(super.os ¢ sub.os v supero < sub.o)

e 9 4 oA A

Ao 9v A& BWAE JEMe 27IvtaA A9e

COMPONENT_INTERFACE_FACTORY

interface : INTERFACE

classes : F CLASS

operation : OPERATION

operation_ signature : OPERATION,, SIGNATURE

/05 : operation_ signature, o : operation e interface. 0s = classes.o. signature

A9 10 AZXVE IElsjo)~ HEF
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gzl QEselzIt B 4 dom a9t 49
o BQlst FU Ak 4 wANMNE FU At
ATUAE shee) ATdAs $UsA eotor dk
93 499 ATy ool Ae el E
olau} ezl TgEch

qel 10& AEYE QAbsolze 7@ FHASE
welsty] A% AEele) BF WARA st e
ozl o8 BUE G BAAES 2

COMPONENT_INTERFACE

component_ interface : INTERFACE
component_ interface_ impl : CLASS
implements : IMPLEMENTS _ASSOCIATI ON
internal_c lass : CLASS

workflow : WORKFLOW

operation : OPERATION

impl S .SUper = comp _ interface

implements .sub = component_ interface_ impl

Jo : operation e (internal_ class.o € component_ interface_ impl.opera tions ) v
(workflow € component_ interface_ impl.opera tions )

Aol 11 AXVE <lEH o~ H4

AXJE Qg #Holx HAe Qe Hoo]A “compo-
nent_interface” 2} ©] <lEl#o]AE sl Fy A
“component_interface_impl" 2 TFAE ™ o] <lejHojA
ol Zel2 7ho] #AE “implements” 2 oo} A
E QH#Ho]A F#29 9oL AXUE R
Ze 2 eugoldo} HAR] EH(HAEEZHE XF
gk,

AEVE g ol g FAe 371 &9 ‘71"
EulolAleld JE& Zi]"]'o}”[ﬂ 7]gte] =o] 39
2:gutolAlol M I Eo] HEJUES] By wxg T°r5‘]
st HAE & ARE ot

422 %) F71 7IHQEHol = F7h)

H F7b AzElvfolAold HE I 109 #o]
71E AEYE QIEHo|AE A4 ol 33 HAZJE
Aol 25 AASE VYot &3 HEJE QlElH
olxx 71& AIXUE  <qlE#He]x9  QlEHo]A
(“component_interface”)9} & &2 ("component_interf
g don 3 FEWUE e Ho]2e]
QIEi# o] ~(“extend_component_interface”)$} X
(“extend_component_interface _impl”)dl AL 7%
& FUigic) ole} & AHA VIYHE F2 U] x
APIE A2 F/8bAY 71& g4l o] ew=d
(Overloading)slioF st AS-ol H&=< 7I¥elct

ace_impl”) &

Component Componcal [nierface lixiend Component Intetface
i |
—_—y - * - - v -
i - N
| Al / ‘,\ Inhentance/ 3
; LAl Ly Lcmﬂmncnl_mlm‘uc w1 ¥ | extend_component_interface,
| 0| 5 [
T PV *
¢ | | i
[ S I 4 [Oh| Implements | I Implemens |
[ el bl \ : | { |
o --D - i
[Wed <mu.d componcn | imerface, impi

a9 10 EElols F7 AA wg 2d

EUEQ S5e #4T 4 e 71%19_2
SRR
27190

2t A% WAsA g1 ATUEY 7]

tlo

R

New Awllcxllnn]

(a) Original Component

(b) Extended Component

a9 11 HEVE QA H oA ALE

71%0] F7t8 AIVEE
nent User)oll ¢J3] AH&-E wf 7]& HEVE <AE 0]
2(“Component Interface”)x= AMESIA] o ¥
119] (b)s} Zo] FA4Y AIXUE B ol 2(“Extend
Component Interface”)E& ARE 3t} 845 AFHE
deiFel e F7HE 71se EFEAN 7€ AIVE
Qe #| o]~ (“Component Interface”)E A& Wi Qo
52 71E JleE AR 5 Ath

B9 FIt AzEuHlolAlold Y mZRAAE B
123 ol A3t} B s=F-oMe AxEHulolAle]A 7]
Hel AxE BHEY] A8 LOTOSE ©14-3th LOTOS
o] T2 M2 AHE ol &3ty 3 REHez Z A
ol A AoJF WAHE Za A2 Bgez o) &Fitt

HAXIE A-EZHCompo-

PROCESS Add_Behavior_Design_Process|interface. extend_interface. extend_class]
oxit =

{* “intertace™ is the existing component interface. which is the input-gate *}
{» “extend_interface™ is the “extend_component_interface”, which is the output-gate )
{+ "extend._class™ is the “extend_component_interface_impi”, which is the output-gate «)

Inherit_Component_interface{interface]
>> accept extend.component.interlace : INTERFACE
In Inherit_Cx ) lextend_ t_intertace)
>> accept extend. comnonsnl o INTERFACE,
axtend_companant_interface_impl : CLASS
In Design_Operation_Of_Extand_Classlinterface]
{extend_component_interface, extend_component_intarface_impl)
>> acoept extend_component_intertace : INTERFACE.
extend_component_interface_imp! : CLASS
in
extand_interface | extend_component intarface
 extend_class | extend_component_intertace_imp!
oxlt
ENDPROC

B9 12 B9 F7h AxEvjolAo)d ZaAx
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49 F71 AxgujolAojd Z2A2E V& AXEY
E QdHFHo|2E o8ty F7t AAE AP HF
Hog AAY FF HAIJIE JdHHo|LE AIF YU
B 2 A 718 AEXJE AEH|2E YL
2 w7 93 “interface” AC|EE oj&357 #HF UH
Hol2E 8oz AFI] A “extend_interface”,
“extend_class” A°|EE o] &%t 3Y Frt HEA
AA zZ2Are HIJE AL AFE(“Inher-
it_Component_Interface”), FIXUE <o)l T4
Z#)2 A2(“Inherit_Component_Class”), &3 &dl&
9] o w#o]A AA(“Design_Operation_Of Extend_
Class”) 2 AP} 4zbe] ZaA2dA XE ZFH
e oOg Z2A29 Y gdEz o)8E ¢ IS
“Enabling(>>)” 23 #°] 8] 9} “accept <params> in
<process-definition>"& ©]-§3ck. “Enabling(>>)" &
Hyolee A Y7t w=A AFHort S PHE
& 4 Jeng A TAxvl AFFHoE MAV @
2 A9 A} o Z2A22 A9E 5 QAo

89 F7} FzEulolAoja ZaAAUY 2D A
B 22250 g 44 Fog.

o AXUE <QlEiHo|& AHS

2 Zzise 3% AHH02=E B3] AF 7

& FAXIE Qe AE A& we gt &%

QEFHolAE 7IE HAEVE AdEsjolxe BE A

UHS ¥3sinz AFXVEES ASE o 39

Hyolx we HIsle HFIWIE BE 7|5 At

2% 4 Stk

(+ inherit “component_interface™ »)
PROCEBS Inheri |LCompo»onLlnhlhc.[mllvllc-]
‘axi{extend_component_interface)

intestace ? componentiF : COMPONENT_INTERFACE
: type inheritance is INHERITANCE_ASSOCIATION endtype
+ type extend_component_intertace lg INTERFACE endtype
* type operation_signature is OPERATION_SIGNATURE endtype

i super = IF. _interface
- inheritance.sub *= extend_component_intertace

1 (1 isExisticomponant_IF.companent_intsriace, oparation_signature)= false ]~>
+ extend_component_intariace.operalion_signature := operation_signature
: axik (extond_companent_interface) )

f
([ isExist(component_IF component_interface, oparation_signature)= true ]->
> abort )
: enit{extend_component_intertace)

PROCESS isExist{component_interface : INTERFACE,
‘operation_signature:OPERATION_SIGNATURE)
“eaudt{bood) 1=
ion_signature

) : axhitaise} )

{ _signature
- aititrue) )

ENDPAROC

o] 13 AFAE UejHjo)x & TaAX

A9l 139} Zo] ¥ ojde] FrtE 7 A o)
£ 71E9 AFYE QAHHAE 4 ] 3 Eslo]
“INHERITANCE_ASSOCIATION"& o] &3} A& o

AE eI

Z745e ¥ # o] A(“operation_signature”) 24
ZHE HAXJES Qe H ol (“component IF)E 93
o2 o} 7|E ZAXWE <QEHo]2(“component_in-
terface”)oll &Rl vlwsted Frlgch. Fridtee
eugolde] 7|& HAFXIE QHFo| 2o EA 3=
A wixEy) 98 “WHERE” Ao “isExist”#hs ME
Z2A2E Fgt

o AXVE lgslo| 29 74 Fuj2 3%

B zZzAae 3 o2t AFUES] J)5E o

4317 98 71#2 HAXIE AEHo|x9 ZHLE
A& g 33 22 7€ FERES VS
2% 333 o] o I Zehaut H2sid A
FIESY BE 75E AT F Atk
( Inherit “component nterface_jmpl” +}
PROCESS Inherit_Cormoonent_Class{interface}
(extend_component_jnterface : INTERFACE)
“enét{entenc component jnterfaoe_jmp) =
interface ? F : COMPONENT_INTERFACE
1ype inheritance is INHERITANCE_ASSOCIATION endiype
 typa extend_component interface.inp is CLASS endtype
L SUDBr = LF. Linterface imol
 inheritance.sub := extend_oomponent_interface_imal
+ extend_component_interface_impl.operation.signaturs ‘= extend_component_interface.signature
+ ewdt{esdand_component_jnterface_impl}
BNOPROC
B 14 AXVE Aesolz T FU2 44 12
M &(F7H
49 148} go] N%5& k7] A% B SHSE
d3n 9 AclEzRE W HAIUES] FY>
{*component_IF.component_interface_impl")& &% W
etk AoE 33 Falas oo ZRA22FH 837

BEo]2E 94 2ow % Zdxd Frise o¥d
ol de B QlEEjo) 2o AP AYAE o] &Ik
o 3G Fell2o] eygold AAFID
B ZgAae 87 FE2d FiHe 23yl Y

(s Dasign the opu-ton of “extend_component_interface_impl™ +)

PROCESS n_Operation_Of_Extend_Ciass|intertace]
(axtond.companent interiace : NTERFAGE, extend. component i m facs imol : CLASS )
:exH{ extend_companent_intertace. extend_component_interface.

interface 7 component_IF : COMPONENT_INTERFACE
: mplement is IMPLEMENT_ASSOCIATION sndtyps
: typs workflow is WORKFLOW endtype
: typs internal_class Is CLASS endiype
: type operation Is OPERATION endtype

: implemant.super 1= extend_component_interface
: implement.sub = extend_component_interface_impl

+ (1 operation rnai_class operation }->
 operation = intemalclass.cperation )

( [ operation e workflow ]->
: operation = workflow

{ [ operation € component.IF.companent_intertace_imol.operation 1->
{ oparation = component_IF.companant_interface.operation_signatures )

: extend_component_inter ol.operation body

: extt{ extend_component_intarface, extend_component_interface_impl ]

ENDPROC

39 15 g gel29] F7t eodold HA ZaAx
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Aol 159 Zo] &4 FY29 Fvt e olHE A
~% 9l

ZalHE A (Implement association)® Al 3}

F 29 eHyold uld(body)d MEE 71%&

715tk F7bEE eHgelde] FHe o #oh

# 4 37 eHHold FH

) AEAE 9] St BAE evEolt 58
i [)
AXAE W o5 Ge uel bz 2d- ewdelds 58

A= EE |z sg 52
& BEE Qelsolzs] Lsfdold 55

E 404 Zo] FrisHe ¥yl £Re HEd
E YR ZYgs &3 VE FHIUE JHHIAE
olgdld NMEZE 75& MAHske F A AvER &
At AXAE Yo FdlA £FE 499 sl
Fajx eWdolde BESAY oy FH2EY o
HolAg 5F3e A2 TR £ Aot FF FEd
E QH#elAag 78 Fdie oldd 2o g 2
Hyold g F7Hch
423 39 W7 7IH(RAEHol A WH)

9 17 AzEHrlelAolAd e 19 129 to] 7]

AFXIE AEHo|AE F&3l 3 Fe2E 44
o} AEXJIE AEH o A(“Component Interface”)ell
£t SQlEH ol A(“component_interface”)E A4 HHX]
r1 78 Zd2~(“component_interface_impl”) 3 A&

wrel  AAIPG.  FFE AR YA
(“extend_component_interface_impl” )= 71& HIEVE
elegj#lol 29l FUZF Q¥ H]~(“component_inter-
face”) & AHE38l7] Wi @ QIE#H|AE sl
QEYE 312 gor HAsE §54E A Hstd
71& g WA

30 % iy
ox ok

&0

tio

Component Interface Fxtended Component Interface

12

0 component_interface ;
. y v
I mplements:
i L Anheritance
! icomponent_interface_tmplt+ extend_component_interface_imp!

a9 12 Aol W4 A vel 2d

& 715e A gejshe ol

Aske

LT AU
MdAe ofFeAeldelA HBEIEE ALEE o

715E 23 78 F9= Fol JHs=E dA

olgg 7Y A Frb AxEvolAold FHAN
FEIVE ARRAL &3 HEUE QB NS AR
of e e dEA AXUE AHAPL dHdez
HEIVE e o|AE AT & U

Component Component [nterface Extend Component [nterface
[ S !
e e\ !
L‘TJ component interfacee—- — — .. ______ !
{B] | ? i
: [g IE Implements | B vy e
: {D] omponent.interface_impl <+ o~ extend_component jnterface_impl || v
L — s it I a——

Use .-

companent_interface_factory

13 13 AXYE Qo) FE 22 Y

71& 78 Z#2(“component_interface_impl” )y} &
A8 78 F2(“extend_component_interface_impl”)
E AHE ¢ IS HEF(“component_interface_fac-
tory”) & AFsle] AEAE ALERIEC] ALHoZ AL
T4 U )k Mz dE 7 FA2E B8 gy
E YR V)5g FEduEe AgHo|2E FYst)
o AXJES T FE(FIXVE UK, oj&go]
Aol A8 9% T4 ¥ H9AY <+ Yok

B3 WA AzEsjolAold ZeAsE e 169
Zo] Aoz}

PROCESS Change_Behavior_Design_Process
[interface. extend_class]
axit =

(» “interface is the “component_interface™. which is the input-gate *)
(« “extend_class” is the “extend_component_interface_impl”. which is the output-gate +}

Inherit_Component_Class {interface]
>> acoept extend_component_interface_impl : CLASS
In Redefine_Operation{interface]{extend_component_interface_impl)
>> acoept extend_component_interface_impl : CLASS
In Register_Extend_Class|interface } (extend_component_interface_impl)
>> acoent extend_component_intertace_impl : CLASS
In extend_class ! extend_component_intertace_impl
exit

Aol 16 Y WA HE|npolAo]lAd ZEA A

$9 WA FAzEHvjojAo|H ZTaA2E V& ARG
E Qe 2E o|&s ¥R HAE Jy3H AT
Hog AAE B FY2E AFHh B ZZ A2
AE 71E AXJE AHH|AE UFPoz W] A3
“interface” AC|EE o|&-3t FF Fe2E FHoZ
AZst7) 948l “extend_class” AIPJEE o] &gt} Y

W73 AxEHulolAlold EZE2AAE FHEYVE AR FH ]

2 78 F#HA A4(“Inherit_Component_Class”), #
FIUE AEHo]xe] euo]d A7 9 (“Redefine_Op-
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eration”), &% 2 FE(“Register_Extend_Class”)
o2 AA7 JAPdct
B9 WA AzEulolAold ZTEAx
AE Z2A2E el 42 Ao
e AFVE eisolx 73 Fuls
B zaAxae P9 F7b AzerpolRo)d T2
o AFXJIE A o|A FH FH2 A TENA(H
9 14)9} FAsHE & 715 WAshs vHolri “ﬂ
7o QEjso]~g e A] Y=t & s v
& AXJAE FHAE & a1 317 i 7]5
AXAE Aol x9) JFYNE BAE 2=

ol Egd

1m|—4

{+ inhedit “componient_interface_impl” +)
PROCESS Inherit_Component_Class{interface)
‘emd{extend_component_interface_impl) 1=

intertace ? component_IF : COMPONENT_INTERFACE
: typs inheritance fs INMERITANCE_ASSOCIATION endiype
 type extend_component interface_impl ls CLASS endtype

o sU = . _interface_imol
+ inheritance.sub := extend_component_interface_impl

£y d_component_interface_impi.operation.signalure *= extand_componant_interiace. signature
!% *)l HAEIDIOIAOIE Z2MAN ENBH B HBNA = %I QEBOIAT} AR, +)
+ sudtlextend_component_interface_imol)

ENOPRCC

Ao 17 AXAE
2(87%)

AeiFo)2 7Y S F4 Z2A|

Re) 173} o] WSl F7b AxHuolA ) Z2A
29} fApsYl B FHad euuold AIUNE
w2 gelsln) gn A9 FUze) owdelde I

2 olgach
eATUE Eisfolz 7@ Fehzel exHold A
3e)
2 Z2ALE J1E AI5E AR Aol 4
& we o FALE WAL ATHE A5E AR
Nste] 75 WAB

{+ Radefine the operation of the “component_irterface_impl” +)
PROCESS Redefine_Oporation(interace)
( component_interfaca_impl:CLASS)
‘ait{enend_component_jntesface o) =
interface ? component_IF : COMPONENT_INTERFACE
+ type workdiow is WORKRLOW

andyre
- type intamal_class is CLASS endiyps
+ type aperation ls OPERATION endtyos

B looevanme intemal_class. operation ]->
0 operation = internal_ciass.operation )

{ [ operation e workdiow 1->
: operation =
n
{ [ operation & component JF.component_interface_jmol.operation 1->
+ operation := component_IF.component jntertace. operation_signatures )

+ extend_componerk_interface_jmpl.operation = component_intarface. jnpl.opsration & operation
: enit{eoxtend_componan_jrterface jmpl)
ENDPROC

Ao 18 Lol A ALY ZEAX

A9 183 Zo] V1€ AXLUES 7i5S EBEY) 4

3 ZEAAEAN 712 AXIESY ¥ oL Q=
AoE engolden &Hﬂ"]%‘(A)%}C’i A B
o A2 Fod eHyejde HEWE U9 wAA
BEoY BF Fui29 .?_3131]°] e 71E AX
HE QEHe|29 eHo|HdE %s}% 71% ol
g Aot

o33 22 FE

H4E FYie FYT HIYE AHH)AE T3
AZE ¢ UAEE AXIE dEHo)x HEY F
230, HELE o83 WAA JI5E AMEE] 9
HHE “extend_component_interface_impl”& HI
sla] AlEE AALHT] A 7T AHESH7] 9
#HAE “component_interface_impl”& FHdHH A
g & Yok

{» Register the “axtend_component_interface_impl" +)
PROCESS Register_Extend_ Class|intertace]
( extend_component_interface._impl:CLASS)
‘exit(extend_component_interface_impl) :=

interface 7 component_IF : COMPONENT_INTERFACE
< type factory is COMPONENT_INTERFACE_FACTORY endtype
 factory.interface 1= component_IF.component_interface
* factory.classes = extend_component_interface_impl
+ exit{axtend_component_intertace_fmpl)

29 19 33 Sd2

oft

2 ZI2AA

Aol 19& AXVE AEHo]2E o] &3 A &
28 HEfd AAslE Z2AAE Uehdich FE2
ATIE Udedol29 3 Foj2g HEY [Pt
5 5Y AFXWE e Ho|xd gid o §F S
7} SERY. 3% FYAEE YU dEExE
53 olgHnz FYAE AgFoen ol F U

424 B9 WAFH= 2A)

Fi2 nA FAzgulolAlold JEe Y A
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Y22 49 e 2uHolde Posie AAT.
o] mA ¥ HWAH SFULE YUY Po} AX
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{3 extend_compomern_imcrtace | |
R — |
ZX |
Impements |
esten_compona nerface gt
Op (<<Interface >> A) ‘})
g
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PROCESS Replace_Class_Cesign_Process(replace.interface, interface. extend. interface, extend_class )
axit -

{» “Teplace intertace™ is the interface tor the replace ciass. which is the input gate +)

(» vintertace™ is the “component. intertace™, which is the input gate +)

{+ “extend intertace™ is the “extend_component_interlace", which is the oufput -gate +}
{+ "extend_ctass™ is the “extend_component_interface_impl™, which is the output-gate +}

Implement_Replace_Class|[replace._interface]
Inherit. Component_intertacelintertace}
>> acoept extend_component_intertace impi | CLASS
In Inherit Companent. Classlinterface] (extend_component_intertace, impi)
>> aocept axtend_component_interface | INTERFACE,
extend_component_interface_impl : CLASS
In Design_Replace_Operation_Of_Extend_Classintertace|
{extend. component_interface. extend_component_intertace _impl)
>> accept extend. component_interface | INTERFACE.
extend component interface_impl - CLASS
In
extend intertace ! extend_component_nferface
< extend class ! extend. component_ interface_impl

axit
ENDPROC

9] 20 & wA FLEvlo|Ao]ld T2 AL

2 WA AxErfolAlo|d TR M2 V& HEY
E QIH#o]AE o] 83l ZdA uA HAE JYsin
HFHoz HAR T AeiHe]2E HIETE AME-Ad
A AEdct B Z2A2dMe 7€ AXUE QAE o]
28 9ldo g Wy Y8 “interface”, AO]EE o]& 3}
23 Qe FolAE FHo g AF3H/] 28] “extend in-
terface”, “extend_class” Al°]E& o] &gt} nAstv] ¢
& ZHAE HASE 7] Y38l “replace_interface” AOJES
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(» implement the replace class =}
PROCESS Implement_Replace. Class replace.interface]
it =

type implement i3 IMPLEMENT_ASSOCIATION andtype
type replace_class is CLASS endtype
p\ac interface ? internal_repla _interface : INTERFACE
mplermont super
( Implement the
< implement,sub = 1
: replace_ciass | outer_implement_class
exit
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{» Design the replace operation of “extend_component interface_irmpr” «)

PROCESS Design_Replace_Operation_Of_Extend Class(class)
{extend,_component_interface - INTERFACE, extend_component irterface. impl : CLASS)
‘&t (extend_component_interface, extend_component_interface_impl) :=

class ? replace dlass
: type implement Is. IM’LENENTMATIW endtype
: type repiace_oneration is OPERATION endiype

+ implement. super ‘= extend_component_jnterface
+ implement.sub '= extend_component_interface_imol

{ A SUAR U2 parameters GH= DM LHAOIE Ho| +)
+ replace_operation. signature. parameters.type = CLASS
: replace_operation. signature. parameters.name ‘= replace_class.name

{+ 2 cperationS ¥F AELIE QIEIHIOIA(extend_component_jnterface_jmpr) Ol 7} «)
+ extend_component_nterface_impl.operation := replace_operation

 axit (extend_component_interface, extand_component_intertace_impl)
ENDPROC
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€ Inher “compamen_imerface” *)
. Compones, | i
eala(exiend_componem_iscertho) =
21Z Component aierface.
e ompn I COMPORTDTRIACE M T vt e
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. inherance 1 cxcad_compomo_ituce [ -
1 s ompomces_IF ccmpumen:_imertae, peraion_signatrei= faes |2
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ENDPROC
ENDPROC
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