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Variability Support in Component-based Product Lines
using Component Code Generation
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Abstract

Software productiines is the software development paradigm fo affain the rapid development of quality applications by
customizing the reconfigurable components and composing them based on predefined software architectures. Recently various
methodologies for the component-based product lines are proposed, but these don't provide the specific implementation
fechniques of the components in ferms of voriability resolution mechanism. In other hand, the several approaches to implement
the component supporting the variabilifies resolution are developed, but these don't define the systematic analysis and design
method considering the variobilities from the inificl phase. This poper proposes the infegrafion of PLUS, the one of product line
methodologies extending UML modeling. and component code generation technique in order to increase the efficiency of
producing the specific product in the software product lines. In this poper, the component has the hiercrchical architecture
consisting of the implementation elements, and each implementation elements are implemented as XSLT scripfs. The codes of the
components are generated from the feature selection. Using the microwave oven product lines as case study, the development
process for the reconfigurable components supporting the automatic variability resolution is described.
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OvenControl .xsl). d& o], 18 9-& Basic
MicrowaveOvenControl.xsl12] m<ele] QJHE S
Boj@ok TgdA <xslif> dEHE RE(F=
13-15%, 27-299)°] == A4 A ATde B9
ge Foltt 54 743(5.2.24 3yl Micro
waveOven. Turntableo] ¥E3=]Thd, Turntable
o} 999 Alo] Z=0) FA18E T 4 U
<xsl:choose> 59 of#] 7}x| XSLT d|HE
g olgdn BT toRt E7el AT A

(E 3) HeatingElementComponentE 918t =2l 74
AXAE 711 , = slg) =
" (QUEIF ]2 s 78 292 54 744 289 54
IBasicMicrowaveOvenControl BasicMicrowaveOvenControl MicrowaveOven
IMicrowaveOvenControl MicrowaveOvenControl MicrowaveOven. HeatingElement.One-Level
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<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:output method="text" indent="no"/>
<xsl:template match="Specification™>
package HeatingElementComponent;
public class BasicHeatingElement implements IBasicHeatingElement {

public BasicHeatingElement () {

}

public void stopCooking () {};

}
</xsl:template>
</xsl:stylesheet>

(a2l 7) IHeatingElementWithPowerlLevel.xs| T

9 £ Yok 5. AXYE It 2E WA
4.5 2EHE| J|#M K| 5.1 ZEHE XIS AN Z2hA

Bt 233 7hage Adehe A¥YEL 7 7 Axdee) Ze Y WL, FIdES S
HAZ S0}, PLUSY| AF 9l LZE] o} 4 RN PR diks ARdETE 3%
7183 9] AFXIET} <<variant-param-vp>><l 7 ¥ EAES Adsl 54 748 AMdske A
9l A9 5 A 7 e Axde A U0 ddE 54 749 29 AL )
78 2 YR A7H Y ARIE 7S 2F o2 YR w7t AR, XSLT Z2AA

3lo) AbgalE =) 7b of XML #ejo] F HAME 442N A

<xsl:stylesheet zmlns:xsl="http://www.w3.0rg/1999/XSL/Transform” version="1.0">
<xsl:output method="text" indent="no"/>
<xsl:template match="Specification">
package HeatingElementComponent;
import OvenbData.*;
public class HeatingElementWithPowerLevel extends BasicHeatingElement
implements IHeatingElementWithPowerLevel {
IOvenData ovenDatal = new OvenDataf{);
public HeatingElementWithPowerLevel () {
}
public void startCooking() {
int power = ovenDatal.readPower();
// statements for starting cooking

}
</xsl:template>
</xsl:stylesheet>

(T3 8) HeatingElementWithPowerlevel.xs| mhd

30 2005. 8.



AEHE 3E YA

o
ofm
ro
i
Hl

E 7|8k ME atelolAel ot x|

<xsl:output method="text" indent="no"/>
<xsl:template match="Specification”>
package MicrowaveOvenControl;

import OvenData.*;

import DisplayInterface.*;

public class BasicMicrowaveOvenControl {
ControlRequest currentControlRequest;
I0venData ovenDatal = new OvenData();

// {feature = Turntable}

</xsl:if>

currentControlRequest = newCr;
MicrowaveOvenControlAction action;

// {feature = Turntable}

turntablel.startTurning();
</xsl:if>
break;
case ... ...
} }i }i
</xsl:template>
</xsl:stylesheet>

<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">

<xsl:if test = "FeatureConfiguration/Feature/name = 'MicrowaveOven.Turntable'">
ITurntableComponent turntablel = new TurntableComponent () ;

public void sendControlRequest (ControlRequest newCr) |

STT_MicrowaveOvenControl stt = new STT MicrowaveOvenControl();
// write what to do by Basic Microwave Oven Control component
action = stt.processEvent (currentControlRequest) ;
switch(action.getCurrentActionValue())
case STT_MicrowaveOvenControl.ActionId PromptForTime:
displayInterfacel.displayPrompt (IDisplayPrompts.PromptId EnterCookingTime) ;

<xsl:if test = "FeatureConfiguration/Feature/name = 'MicrowaveOven.Turntable'">

(38 9) BasicMicrowaveOvenControl.xs| T2l (&)

TE XSLT == HIEslo] 283 58 F¥d
E9 3=E AF ANIT 1Y 108 FAIGE
A5 AAe] AAH TR NASE BoR)

5.2 FEHE XI& 44 of

521 54 74

2% 112 HeatingElementComponent2] £-4
74 JASHE Jue nelzt, @4 54 7
Aofl= Multi-Level#} Turntable EAo] F3HE|Q}

HHL AR E BA). AR B4 74
< AA3 & ‘< Java Code Generate >’ WES
FE2Y, £H 1A 54 7S Ao iy
BAME A F XSLT Z2Ax7} dsjack

5.2.2 HIZHE 3= MM

XSLT ZzAMe uiF BAxe XSLT 2=
HERE vgoE B FAIAEY FA=E A4
stk O3 12& 5.2.19) B4 Ao 2RE AAE
HeatingElementComponent.java®] IS o8 »
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package HeatingElementComponent;

public class HeatingElementComponent
extends HeatingElementWithPowerLevel
implements IHeatingElementComponent {

}

(a8l 12) A= MME HeatingElementComponent
Jjavag ZE

= g gololo] EAsle LS TH Al I
FolA SRt MElgo] ZYd Fodths A
M 2ok E=3, BHoh F3Fo|n AR
7} olalEly] A B4 Edg FalA HAA
7} wHgo] Athe oA GenVocall AHEAD
k= g2k
- XVCL (Frame technology®] 3+ 7]&)
XVCL[12, 19]& 7}¥%(variation point)-2 A
3 x-frameojele 718 84F 0]83l9 A
F 2]l xbe A& AE 291 o lEXe
x-frameS& Ed] Fejo] AF 72 Fxst
oz TAHY, o)e)dt x-frameworkd] E4
AES A BAXSPOE HE31E XVCL
z2AMeEE A T2AM7L B 72 &
ke x-frameSS WESIHA JPAHES 3)
A3lal )5S 2H3IY HF AFE A
o] 7|-& x-framey} x-framework-g 7§3}7]
A B B4 2 A 7)es IR ¥
tf & FAXJUE % ATEJ0] oly|dx 2dz
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AA DAY HE AEEolA A T &
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- FORM(Feature Oriented Reuse Method)
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