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Abstract A Software Component is a module that is reused among a lot of projects, systems, and
companies rather than a single application. Components can be reused in various systems if they
provide not only the common functionalities required in many applications but also the diverse aspects
to be customized for being suitable for customers’ demands. From the development phase, components
should be designed and developed considering the variable aspects they have for convenient
customization. Easily customized components can be frequently reused in lots of applications.

In the literature, there are some modeling and customizing techniques. But they suggested only
conceptual or basic methods based on Object-Oriented. And the practical instructions for reusing
component were not provided sufficiently. Moreover, there are few techniques that consider the proper
variability types components have. Thus, those techniques are not appropriate for applying to black
box component completely developed and released. In this paper, we classify variabilities that
components have in functional aspect into two categories. The one is logic variability, and the other
is workflow variability. For each classified variability, we propose the three kind of modeling
techniques, which are selection, plug in and externalization. Also detailed instructions for practical
design and application are provided.

Key words : Component, Reuse, Variability Modeling Techniques, Customize, Required Interface
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class Hotel {
public void check_in (Guest g)
{ this.allocateRoom (g); }

protected abstract Room allocateRoom (Guest g);

}

class LeastUsedAllocaingHotel extends Hotzl(Gueét 2);
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public Room allocateRoom (Guest g) {
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class Hotel{
Allocator allocator;
public void checkinGuest(Guest g)
{ allocator.doAllocation(g);, }
}

interface Allocator{
Room doAllocation( ); //return a free room
}

class LeastUsedAllocator implements Allocator{
Room doAllocation( ){ code }
}

class EvenSpaceAllocator implements Allocator{

}

Room doAllocation( ){ code }
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A Hotel ;

A LeastUsedAllocator

An EvenSpaceAllocator
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RequiredInterface

selectOpA( variantValue ){
1/ validate variantValue
// put Value into ClassA for opA
// cascade related variation point
}
selectOpB( variantValue ){
/1 validate variantValue
#/ put Value into ClassB for opB
# cascade related vasiation point
}
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//n A class
AbsPlugins cvOpA;

public void opA(}{
/! perfrom cvOpA.opA()
}

// put plugins into variable cvOpA
// call saveCvOpA(plugins)
}

/1 store plugins in persistent storage
}
public static void restoreCvOpA(){

// binding varianble stores the current-variant object

// variation point whose current—variant variable is object

public static void setOpA(AbsPlugins plugins){

public static void saveCvOpA(AbsPlugins plugins){

// restore the configured-variability

/1 get plugins from persistent storage, and call setCvOpA(piugins) method

// set method of current-variant variable

// In Plugins class

public void opA(){
1/ logic for function A

}

class Plugins implements java.io.serializable{

// variant object

// variant method
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// In the class having variation point
AbstractVariant cvOpA; // binding varianble stores the current-variant object
public void variationMethod(){ // variation point whose current-variant variable is object
/! perform cvOpA variantMethod()
}
public static void setVariationMethod(Abstractvariant vObj{  // set method of current-variant variable
// put vObj into variable cvOpA
/1 call saveCvOpPA(vObj)
}
public static void saveCvOpA(AbstractVariant vObj){
// store vObj in persistent storage
}
public static void restoreCvOpA(}{
1/ get vObj from persistent storage, and call setCvOpA(vObj) method

// restore the configured variability

// In the generated Class
public void variantMethod{(}{ // variant method

// customized code for performing the specific logic

29 15 73t V1A ZHERS TR 78

<variability>
<workflow name=" ">
<variation—point name= >
<init>
<arg name="arg1" bindingTo="input1 type= String >
<arg name="arg2" bindingTo="input2 type= int >
<finit>

<customer—clip name="mb" type= EJB target="comp1" jndi="jndi1" location="location" bindingOp="0pB >
<arg name="b1" type="String">
<arg name="b2" type="int">
<return name="mb_return" type="String">
<exception name= opBException ></exceplion>
</customer-clip>

<sequence>
<switch value=input1>
<case condition="condition1" do=mb>
</case>
</switch>
<while target=m3 value=return < 100">
</while>
</sequence>

<return—vaiue name=mf_return></return-value>
</variation~point>

</w;)rkflow>
</variability>
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