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Automatic Component Reconfiguration Tool Based on the Feature
Configuration and GenVoca Architecture
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Abstract

Recently a lot of researches on the component-based software product lines and on applying generative programming into
software product lines are being performed actively. This paper proposes an automatic component reconfiguration tool that could
be applied in constructing the component-based soffware product lines. Our fool accepts the reuser’s requirement via a feature
model which is the main result of the domain engineering, and makes the feafure configuration from this requirement. Then it
generates the source code of the reconfigured component according to this feafure configuration. To accomplish this process,
the component family in our tool should have the architecture of GenVoca that is one of the most influential generative
programming  approaches. In - addition, XSLT scripts provide the code templates for implementation elements which are the
ingredients of the tfarget component. Taking the ‘Bank Account” component family as our example, we showed that our
component reconfiguration fool produced automatically the component source code that the reuser wanfs to create. The result
of this paper would be applied extensively for crecsing the productivity of building the software product lines.
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<ComponentArchitecture>
<layers>

<Component_category name="Payment"
type="mandatory” depend_on="Overdraft, Payment">
<ImplCom name="CashIn"/>
<ImpiCom name="CashQut"/>
<ImplCom name="Transfer"/>
</Component_category>

</layers>
- </ComponentArchitecture>
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<Component_category name="Payment">
<ImpiCom name="Cashin">
<OR_cond><AND_cond>CashDeposit</AND_cond></OR_cond>
</ImplCom>
<ImpiCom name="CashOut">
<OR_cond><AND_cond>CashWithdrawal
</AND_cond></OR_cond>
</ImpiCom>
<ImpiCom name="Transfer">
<0OR_cond><AND_cond>Transfer</AND_cond></OR_cond>
</lmpiCom>
</Component_category>

(223 7) 'Payment’ FIEII2IE 9iEt ~M FE
4.5 HEHE F|HD2|E 2t T= HER &M

o] @Al M= 4 AX I E sHe 2|7t s
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(£ 2) ‘28 AR ZxHEoM 78 F5 MES if Z238%
HAEVE Jig 3] 7H #E T8 FEUEZ} Jess) A8 B4 7 &
Owner vjZAAAA} Personal Account Owner [Owner Type| =
String Personal Account.Owner.[OwnerType] = "String"
PersistNo Personal Account.accountNumberType = "PersistNo"
AccountNoType - -
StaticNo Personal Account.accountNumberType = "StaticNo"
DEM Personal Account.currency = "DEM"
Currency EUR Personal Account.currency = "EUR"
UsD Personal Account.currency = "USD"
Account Personal Account PersonalAccount = A€
NoCredit Personal Account. Overdraft = "NoCredit"
Overdraft : i
Credit Personal Account. Overdraft = "Credit"
CashIn Personal Account.Payment = "CashDeposit"
Payment CashOut Personal Account.Payment = "CashWithdrawal"
Transfer Personal Account. Payment = "Transfer"
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<xsl:template match="Specification">
public interface <xsl:apply-templates select=
“Layers/Component[@category="Payment]"/>
}
</xsl:template>
<xsl:template match="Layers/Component[@category="Payment]">
<xsl:apply-templates select="@*"/>
</xsl:template>
<xsl:template match="@category">
<xslvalue-of select=""/>
<xsl:text> {</xsl:text>
</xsk:template>
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<FeatureDependency>

<Feature name = "PersonalAccount.Payment.Transfer">
<inclusive>
<Feature name = "PersonalAccount.Balancing.Quarter”>
<Feature name = "PersonalAccount.Overdraft.Credit">
<finclusive>
<exclusive>
<Feature name = "PersonalAccount.Balancing.30days">
</exclusive>

</FeatureDependency>

(38 100 54 21EY HAMe| of

public class <xsi:value-of select="Layers/Component[@category="Payment}/impiCom"/>
extends <xsl:value-of select="Layers/Component[@category="Overdraft'l/implCom"/>

implements Payment {

public <xskvalue-of select="Layers/Component[@category="Payment}implCom"/>() {

}

public void transfer(<xsl:value-of select="Configuration/Config_Component[@category=

"NumericTypeT'/> amount, Account toAccount) {
if(this.currency() == toAccount.currency()){

if (@mount >0} { super.debit(amount); toAccount.creditamount); } } } }

</xsl:template>

(a3 9) Transfer 78 BEZ2 gt XSLT 2= HES|

8= ClEW HEEE| (B 43)
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