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Two Phase Heuristic for Test Set Generation Using
Simulated Annealing in Cyber Testbank System”®

Insoo Hwang**

8 Abstract B

The widespread diffusion of Internet has enables every college and education Institute to develope cyber education
systems to meet the multiple needs of students, but it is not true that the effectiveness of cyber education is fruitful
in terms of evaluation systems. Most of the early developed web-based evaluaticn systems for cyber education require
that all the stucents should solve uniformed test set which are included in the predetermined static HTML pages.
Therefore, it is impossible to dynamically provide a test set with consistency and reliability,

This paper purpose to describe the employment of simulated annealing in cyber testbank system for test set
generation that satisfy all constraints. The constraints include number of items for each skill, method, domain, topic,

and so on. This research developed two phase heuristic combining sequential test set generation aldorithm with

simulated annealing. As a result of computer simulations, 1t was found that the two phase heuristic outperforms
the other algorithms.
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public static boolean testSctGeneration
{int totalltems, int testhtems) {
int index, select, nCount;

Random rand = new Random();
index=select=nCount=0;
while (index < totalllems &&

nCount < testltems) {

select = rand.nextInt(totalltems-index) +

index:
swapltems(nCount, select); // ¥ ®
3 vas
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else
swapltems(index, nCount);
index++;

}
if (nCount == testltems) return true;

else return false;
}
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public static int twoPhaseHeuristic (int totallterns,
int testlterns, double T0, double T1) {

int inSet, outSet, nSearch;

double oldEnergy, newEnergy, probs

Random rand = new Random(};
nSearch =0

firstPhase(totallterns, testltems);
A1 £ FE 4=
oldEnergy = energyForltems(testltems);
A edR] Ala va e
while {oldEnergy > 0) {
inSet = randnextint{testdtems);
outSet = rand nextInt(totallterns~

testltems) + testlterns;

swapltens(inSet, outSet);
/2R RE das

newEnergy = encrgvForltems
{testltems);
prob = Math exp{-(newEnergy-
oldEnergy)/(T1/(1+nSearch)+T0));
if (prob > randnextDouble())
oldEnergy = newEnergy;
else
swapltems(inSet, outSet);
nSearch++;
}
return nSearch;
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