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Abstract Assembling new software systems from prepared components is an attractive
alternative to traditional software development method to reduce development cost and schedule
dramatically. However, if separately developed components are tested, integrated and verified with

unreasonable effort and high cost, it would not be an effective way to software development.
Components are not distributed in the shape of white-box source code so that should be hard to
validate and test in new application environment. For solving this problem, built-in tester components
are suggested to check the contract-compliance of their server components. If components have
various and complex function, built-in tester should be heavy and unflexible to test in composition of
components. This paper suggests enhancing automated wrapper technique which substitutes with
built-in tester components and shows the usability of the wrapper by design and implementation.
Component testing in this way reduces the cost and effort associated with preparation of component -

testing and makes the various test experiments in components assembly.
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Public class Wrapper
{
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public static CheckingPrefs isEnabled = null;
}
public class $chx_Wrap_List extends Wrapper implements
List
{
Vi
. public int $chx_get_elementCount() {
return wrappedObject.elementCount();
} .
public Object removeFirst() {
Vi
if ( isEnabled.precondition() ) {
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// precondition check.
checkPre$RemoveFirst$List();
}
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}
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<CompontIntegrationDescription>
<testPackage name="test.bank"/>
<testClass name="BankTest"/>
<realPackage name="real"/>
<createObject class="RealComp” objectName="bank"/>
<VirtualMethod type = "int" name="deposit" parameter_type="String" parameters="accNum"
parameter_type2="Integer" parameters2="amount">
<execMethod class="CastingClass" name="par2Couple" type="Couple" putResultin="c">
<parameter value="accNum"/>
<parameter value="amount"/>
</execMethod>
<execMethod object = "bank" name = "put">
<parameter value="c"/>
</execMethod>
<execMethod object = "bank" name = "howMuch" type="Couple" putResultIn="aCouple">
<parameter value="accNum"/>
</execMethod>
<execMethod class="CastingClass" name="Couple2Int" type="int" putResultIn="output">
<parameter value = "aCouple"/>
</execMethod>
</VirtualMethod>
<VirtualMethod type = "int" name="withdraw" parameter_type="String" parameters="accNum"
parameter_type2="Integer" parameters2="amount">
</VirtualMethod>
<VirtualMethod type = "int" name="balance" parameter_type="String" parameters="accNumber">
</VirtualMethod>
</ CompontIntegrationDescription>
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Component
Integration
Description
Virtual Virtual Virtual
Method Method Method
Execute Execute | ., Execute Execute | ., Execute Execute |
Method Method Method Method Method Method
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if(@Name == "VirtualMethod"){
execMethodCnt = 0;
virtualMethodCnt++;
virtualMethod.put(“index", new Integer(virtualMethodCnt));
virtualMethod.put(“length"+ new Integer(virtualMethodCnt), new Integer(atts.getLength()));

for (int i = 0; i < atts.getLength(); i++) {
virtualMethod.put("parameters" + virtualMethodCnt+"'+ i, atts.getValue(i));
} // end for

}// end if
if(@Name == "execMethod"){

execMethodCnt++;

execMethod.put("index" + new Integer(virtualMethodCnt) , new Integer(execMethodCnt));
execMethod.put("length"+ new Integer(execMethodCnt), new Integer(atts.getLength()));
execMethod.put("execMethodObjectType"+ new Integer(virtualMethodCnt)+ "'+ new
Integer(execMethodCnt), atts.getQName(0));

for(int i=0; i < atts.getLength(); i++){
execMethod.put("parameters” + virtualMethodCnt+""+execMethodCnt+""+i, atts.getValue(i));

if(atts.getQName(i) == "putResultIn"){
execMethod.put('putResultin"+ new Integer(virtualMethodCnt) + " + new
Integer(execMethodCnt),atts.getValue(i));

}

elsef
execMethod.put("putResultin"+ new Integer(virtualMethodCnt} + ™ + new
Integer(execMethodCnt),"null");

)
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package test.bank;
import test.bank.*;
import real.*;

public class testimpWrapper({

RealComp bank;
CastingClass testObjectl;

public testimpWrapper{
bank = new RealComp();
testObjectl = new CastingClass();

public int testdeposit (String accNum ,Integer amount ) {
Couple ¢ = testObjectl.par2Couple(accNum,amount);
bank.put(c);
Couple aCouple = bank.howMuch(accNum);
int output = testObjectl.Couple2Int(aCouple);
return output;

}

public int testwithdraw (String accNum ,Integer amount ) {
Couple ¢ = testObjectl.par2Couple(accNum,amount);
bank.get(c);
Couple aCouple = bank.howMuch(accNum);
int output = testObjectl.Couple2Int(aCouple);
return output;

}

public int testbalance (String accNumber ) {
Couple aCouple = bank.howMuch(accNumber);
int output = testObjectl.Couple2Int(aCouple);
return output;

}

public int testbalance (String accNumber ) {
Couple aCouple = bank.howMuch(accNumber);
int output = testObjectl.Couple2Int(aCouple);
return output;

}
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package test.bank;

return ris;

}

return ris;

}

return ris;

public class testWrapper extends TestInformation implements Bank({

public int deposit(String accNum, Integer amount){
int ris = testDriver.testdeposit(accNum, amount);

public int withdraw(String accNum, Integer amount){
int ris = testDriver.testwithdraw(accNum, amount);

public int balance(String accountNumber){
int ris = testDriver.testbalance(accountNumber);
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package test.bank;
import junit.framework.*;
public class BankTest extends TestCase{
test.bank.testWrapper testBank;
public BankTest(){
testBank = new test.bank.testWrapper();
}
public void testCase_A(}{
int init=testBank.balance("123");
int afterDeposit=testBank.deposit("123",new Integer(500));
assertE.quals((mlNSOO) aﬁerDeposn)

int afterWithdra

("123"new Integer(init+499));
assertEquals(l,afterWithdraw);
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if((sum-imp) > 0N

sum = sum - imp;
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