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Abstract 1t is well recognized that component-based development (CBD) is an effective approach
to manage the complexity of modern software development. To achieve the benefits of low-cost
development and higher productivity, effective techniques to maximize component reusability should be
developed. Component is a set of related concepts and objects, and provides a particular coarse-grained
business service. Often, these components include various message flows among the objects in the
component, called ‘business workflow’. Blackbox components that include but hide business workflow
provide higher reusability and productivity. A key difficulty of using blackbox components with
business workflow is to let the workflow be customized by each enterprise. In this paper, we provide
techniques to model the variability of family members and to customize the business workflow of
components. Our approach is to provide formal specification on the component variability, and to define
technigues to customize them by means of the formalism.
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3 eHdold Al < p < NumOfOpi A NumOfOp;
£ compidll &3 29 ¥y ol F47)

Provide Interface®] 3+ 2 H#olde] EZ=HE AHAXE
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interface’l £% 8 ¥ Provide interface®) ¥ ¥ o)
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Interface?t 3£ %A %3l Provide interfaced] § 29
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e o] A3} required interface?] 3 QL o]AoA
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Notation convention
e [

HAx) 2

call OpOIPinf

e

Providelnterface,

Requiredinterfoce;
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<all OpOfFinf
Providelnterfoce;

~e,
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« F 7PHA A &2 Workflow Clip2 Addsta
g %2 Workflow Clip& Deletedle 2% ol

A3

« 5 7bHAe 3ZFe Workflow Clipg Replacest
I OE %2 Workflow ClipE Deletedte 2%
A7}t LAyt
T 7PAANN BE Z2E YaZeEsy x4
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At /, 4+, =, <0 g PEAE ARSI AR F
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InEN, seq: KnCworkflowV seq>nCworkflow

AddY} Replace® workflowclipol & @4+& %3
g A3 ez HAER S tiEto 9 A& W}
A gegd BYx7 24 Aotk £ o AFIHE
AANE fElMe HZEZRY i HIHE EF F
g9 AYez vrm Yazz e clipo] H 2L T
Z3=A AARE gk

A WA A$e AaZ299 9vE A¥HRL
nle] Wdo] AAHEA HAMN ok gt

A WA, F dAY BYXE AAske E OE
L HAE 4y do} HARRlE ¢nEEE AHedie A
ojch.ajgda] Wl 57t FrEhE HaT2e PEA
e BUXE AARE AMSE HAARBie e B
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9 FAE dFEld shax 7k BARE AAE
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Aagz e AZTE F treed AMESI XA,
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4y ok

Add( tree, message, WorkflowClip)
index = tree->search(message)
if( index < 0 )
return ERROR
else
tree—>add(index, WorkflowClip)

Delete( tree, WorkflowClip)
index = tree->search(WorkflowClip)
if( index < 0)
return ERROR
else
tree->delete(WorkflowClip)

Replace(tree, WorkflowClipl, WorkflowClip2)
index] = tree->getParent{WorkflowClipl)
index2 = tree->getParent{WorkflowClip2)
Message message]l = tree->getMessage(index1);
Message message2 = tree->getMessage(index2);
if( Delete(tree, WorkflowClipl) != ERROR &&
Delete(tree, WorkflowClip2) )
if( tree->Add(messagel, WorkflowClip2) )
if( tree->Add(message2, WorkflowClipl)
else
return ERROR
else
return ERROR
else
return ERROR

=
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(workflow/seqi +seqz)/seqs+seqs

A HAA fseqitseqrs HAEESE FIAE
g A48 5 Aok w3 e 4 VIEE A
{38l 9aAZEY F M9 workflowclip2 F7F=
e e Zo] xddrh

(/seqi+seq.)’ (/seqs+seqs)

AaE2$ 7MYl EHFHolgs
F7F 18 7hsdite Ag ovigich

(/seqi+seqn)” (/segs+seqa)

o)
rlo

={(/seqsz+seqs)’ (/seq1+seqr)
9 Yol g e AL AR iFd F4 1)
AN F=E F Utk
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second(seqi/seqs)= 2 A second(seqi/seqs)=@ A second(seqi/seqs)=@ A
second(seq#squ) =N second(seqy/seqz)= @ A second(seqy/seqs) =2 N
+ second(segy/seq))= 2 A second(segy/seq)) = B=> second(seqy/seq) =2 N
second(seq‘:/seql) == (/seqi+seq)” —seqs= second(sem/se71)— o=
(/seqi+seqo)’ (/seqs+seq) ~seqs’ (/seq +seqn) (/seqi+seqr)’ (/seqzseqs)=
=(/seqs+seqs)’ (/seq +seqr) (/seqs—seqs)’ (/seqi+seqz)
second(seqi/seq:)= O second(seqi/seqs)=D A
second(segy/seq)) =@ second(seqy/seqs) =@ N\
- ~seqi” —seq2= —seq;’ —seq second(segy/seq1) = @=
~seql®( seqr—seqs)=
(/seqz—seqs)” —seq
second(seqi/seqs) =@ N
second(seqy/seqs) =@ A
= second(seqy/seqi) =@ A
(second(seqy/seq;)= 2=
(/seqrsegs)’ (/seqz—seqs) =
(/segs—=seqa) (/seqi—seqs)

®7 Yz=5=2S

714

+ ®

:<>4<><><><>®<><>:

O|DI0I0|0]0] ¢ |O10]
ololololololelolof

2§ e
sl e} HAHE 5 JY=E Fob Ik oA
Required Interface®] 7PHA dFo] ALgz HaAL
AFstAA BUA7L Q=S HAHooF 3t gaze
T 7HAY LA 2T 2L ASE o] A
L=
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Z3+2 varl ‘var2, var2l ‘varlelt}

+ Case 3. @9 913EZ5 7HHAE] EYH7 ¢
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YA e /PAAES FAXVEYA A A3=
4 Q== Required Interface AA Al olg] A=z 27
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oAl 3& AMSslY BAE Y3 PANL 13
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SetOfWorkflowVariability = {varl, var2, var3, vard,
var5, varb, var7, var8, var9, varl0}

varl = /<muyp>+<my2>

var?2 = /<mi>+<miie>

var3 - <myu>

vard /<m > +<mio>

varb = /<m2>+<my3>{3]¥o] opd ¢}

varé = /< mn>+<mie>
var7 = /<mg>+ miua—me
var8 = (/< mg>+< mis>) (/< mis> +<mizp>)

varg = ( /<min>+<mo>) (-<mp>)

varl0 =(/< ma>+<mz>) (/< mg>+<man>)
FuncOfComponentWorkflow : Providelnterface;
X RequiredInterfacei — P SetOfMessage;

( rent, Requiredinterface::setWorkflowVariability
(vars, vary) ) — @

( rent, Requiredinterface: :setWorkflowVariability
(vars, vars) ) —> @

( rent, Requiredinterface: setWorkflowVariability
(vars, var7) ) = &

( rent, Requiredinterface::setWorkflowVariability
(vars, varw) ) — @

( rent, RequiredInterface::setWorkflowVariability
(vars. variw) ) — @
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4void rt0y “+void callAflextString controlame, String varPaint)
~+void cellBefore(String controllNeme, String varPoint)
+void CaIKString controllName, String varPoint)

void

tirg Y

-String getVariahility(String controlName, String varPoint}
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Rl Implemextation

“Froid setVar_AQ)
+void setVar_B()
+void setVer CO
+void getRequirsdinmterfacelnfo()
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A3 HBE Required Interfaced] thdl & 2o
AZAHLL. 22 Fol AMgARb= Provide Interfaced]
§ ool e FE2IUN2). 2y eHe)RLe A
EE AAE AP3cH2.1). rent WAEV 35E A3
A 7l Adol WABIER retrieveMember WAEE
E%37] Al Filter AA9 callBeforeE ZE3TH
(2.1.1). Filter A4A|¥ callBefore WA=v 7}HAde] o
3 Ay HAE Ho)A retrieveMember FlIAEE &
3}7] Al Required Interface) oj@ iAol g
HAEANE ZARICH2.1.1.1). 233 Agslor & 7
go] BOlQAE ZARTH2.1.1.2). 2-OIMNE retrieve
Member WAEE S&38}7] o ddgsfor & 7paA
& gtk 2 Fol rent A= Filter A9 isCall )

o

ASE &%) isCall WA&EE retrieveMember W
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E€ False® #l®@ Zoith 29dA isCall WA=
5% AP Trueol=E retrieveMember WMAZE

2£30H2.1.3.1). retrieveMember WAEE 523 Fo
= Filter A9 callAfter W4AZE 3EITH2.14).
callAfter HlA=2] Rl Filter? getVariability
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(2.1.4.1). getVariability WAEs 7P g FY
BAE ZAE dsiord spAde] glew FEdith
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Folle 7hiAe] AAH] YA gom
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AEE QA7 AolstA] Rite JATES 7HHA
e HaE229 7MHAE dgser s AAE
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AAE AN AHd e AVt AAEHER g &
Required Interfaced] wW& F& AAS Required
Interface®] &9 3 FHE 71X QS B oz}
HAAZ2 95 AYsl= ARE HBAsle Factory &
29 dgx o}

4.4 2| 4. Required Interface A

Required Interface® T8 A& interface &
tlgh parameter AHRE HAs 1 A2 E2¢ 7PAY
Ao wet FAlol AYE § Qe HIAZES 7PEAe
Zgo] U5 dHE FEd. o Y ZEs ® 99
Required Interfaced] W3 BHAE A3t} zZ=

7F842 Required Interface®] Q¥ dolAd S

2

3

=

1 % =
x4y -ﬂ| E!T

E_[ Required interface ﬁﬂ

s

required interface
T IZWA

a9 13 9 49) ), &8 A& E

2&3td APste Wl dx, & edFoldy uiA
A9 &8 Astd dAse Wyl Atk LHdH o)A
shtell AaEZe /A S digshe e A
FAES A T A W YIZER9 JPHYS 43
o FFelch £ =RddMe AXVES A3 F 4 o
9 7pAA A n#dkR ger Requlred Interface
o eddeld g AT viAHSE F3) o
AL A e FXFE A3 Ao 7} q4e A
A | HE3it 2 =9 vy JAdMe T
HHS ALESTE ¥t <A 9] Required Interface ¢
d Feae WIS AHSEY Py ghe ARd

& Java ZEx BYL A2 Required Interface
TEE Bz

interface RequiredInterface{

Boolean setWorkflow Variabilities(Boolean varl, Boolean

varZ, Boolean var3, Boolean var4, Boolean varb, Boolean
var6, Boolean var7, Boolean var8, Boolean var9, Boolean
\)/arlO):

class Requiredinterface_Impl implements
RequiredInterface{

Boolean Variahilities[] = new Boolean[10];
Boolean setWorkflowVariabilities(Boolean varl,
Boolean var2, Boolean var3,Boolean var4, Boolean var5,
Boolean var, Boolean var7, Boolean var8, Boolean var9,

Boolean varlO)

if( check(varl, var2, var3, var4, vard, var6,

var7, var8, var9, varl0) == false){
return false;
Variabilities[0] = varl;
Variabilities[1] = var2;
Variabilities[2] = var3;
Variabilities[3] = vard;
Variabilities[4] = varb;
Variabilities[5] = var6;
Variabilities{6] = var7;
Variabilities[7] = var8;
Variabilities[8] = var9;
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Variabilities[9] = varl0;

Boolean check(Boolean varl, Boolean var2, Boolean
var3, Boolean var4, Boolean varb,

Boolean var6, Boolean var7, Boolean var8, Boolean
var9, Boolean varl0){

if( (var3 == true && var4d == true) ||
(var3 == true && var? == true)
Il (var3 == true && varl) == true)
Il (var8 == true && varl0 == true) )
return false
else
return true;

fo] =2 ¥WW check 34E Required Interface
o] Ay wAelA wisgd B ol Required Interface
T3 2=t AE BACA AR AXE & ASE
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