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Optimized Software Testing Strategy Based on the Defect Correlation Markov Model
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Abstract: Software testing process normally expects to detect defects as many as possible with minimum cost. In order to reduce the
modeling complexity, most works generally assume that all defects are independent of each other. However, in practical testing processes,
defects are normally correlated. The software failure severity caused by different defects may also be distinctive. Making full usage of the
relationships between correlated defects, it is argued, is beneficial to improve software testing efficiency. This paper proposes a new
approach by making usage of the relationship between defects. Firstly, the defects correlation matrix is constructed, and the synthetic
balancing weights are designed based on defect correlation coefficient, rebate and detecting rate. Next, the optimal testing problem is
converted into a weighted routing problem and a composite optimization algorithm is provided to effectively construct a minimum

spanning tree to find an optimal test strategy. Meanwhile, a new defect removing strategy is designed in accordance with the characteristic
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of the correlated defects to eliminate defects more efficiently. Simulation results show that the proposed approach has higher effectiveness
in terms of defect identification rate and system rewards.

Key words: software testing; controlled Markov chain; correlated defects; optimization algorithm
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Public LinkedList OptAlgorithm(S) {
LinkedList G=new LinkedList(-);

SumCost=0;

For (i=1; i<S.length; i++) {
S=SelectMax(S); IEPEEAT S KU (343 7
MinSpanTree tree=new MinSpanTree(-);

If (defects<param) { IR A5 2 B 8 285 e P ) 38 e /N P2 FRE (100 3
Tree=MinSpanTree Prim(S,U);

} else {
tree=MinSpanTree Kruakal(S,U);

i

SumCost=SumCost+GetWeight(tree);
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G.add(tree);,
H
return G;
}
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Table 1 Testing times and costs for detecting all defects with three different testing strategies:

Random testing strategy, adaptive testing strategy and optimal testing strategy
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Re(i) 652 457 112 592 742 577 472 682 502 277 506.5
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Fig.2 The number of tests and cost under three strategies

B2 3 Ffsims | Itk 5 AR B LE A

H T (BB 25 I I T 140 % Y A0 AH 458, DR a0 i gl A £ A 45 2 A R P 0020 S50 AT, g ol i 3
KGRI 5% 2 e WKL B0 20 I AU RS BEALINGA. 38 S 0 7 R B S0 B i R I v
R A BT L 0 PR DL A R 2> U 81 4 A 8o, k4 Kot 1 B4 (6 e BELIZE IR 100 DB 45 SRR 75 AR B A2,
X 2 P it wT DA HR A0 B AL AE SR B S BR AR 202 55.41%, 767 LRI L4 2 85.32%. [AII,
L5 B IE DA B, 7 530 R R B R R 2022 18.56%. 487 2R [91411 12922 34.10%.34: 5 2,0 X T [HIH11 ) 48§ 1< 22
frin T ) I St B ) 469 3 BT 50 T 30 Bk AT ) 5 ) s B, 0 A 0 1T 08 5 32 BBl S DK Ry st B B AT A I, I T
et SE A TIE IR

Table 2 The number of removed defects and rebates under three strategies
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