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Predicting Defect-Prone Software Module Using GA-SVM

Young-Ok Kim" - Ki-Tae Kwon™

ABSTRACT

For predicting defect-prone module in software, SVM classifier showed good performance in a previous research. But there are

disadvantages that SVM parameter should be chosen differently for every kernel, and algorithm should be performed iteratively for predict

results of changed parameter. Therefore, we find these parameters using Genetic Algorithm and compare with result of classification by
Backpropagation Algorithm. As a result, the performance of GA-SVM model is better.

Keywords : Defect-Prone Module, SVM, GA, Classification, Prediction Model, Reliability
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Table 1. Module complexity metrics
Complexity | Metrics Means
ml Halsteads Program Volume
m2 Halsteads Program Length
m3 Halsteads Program Vocabulary
%\f;iil:l m4 Halsteads Program Difficulty
Complexity mb Halsteads Program Effort
m6 McCabe Cyclomatic Complexity
m7 Line of Code
m8 Module Internal Task Complexity
Module m9 External Module Communication Complexity
External ml0 External Library Interface Complexity
Complexity | mi11 External Database Usage Complexity
CR Change Request
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Table 2. Classification result of defect-prone modules
GA-SVM Model

CR Backpropagation Algorithm

22 no defect-prone no defect—-prone
24 defect-prone defect-prone
31 no defect-prone defect-prone
24 defect-prone defect-prone
28 defect—prone defect—prone
32 defect-prone defect-prone

Table 3. Classification result of no defect-prone modules

CR  Backpropagation Algorithm GA-SVM Model

19 no defect-prone no defect-prone
9 no defect-prone no defect-prone
1 no defect-prone no defect-prone

5 no defect-prone no defect-prone
5 no defect-prone no defect-prone
12 no defect-prone no defect-prone
15 no defect-prone no defect-prone

no defect-prone no defect-prone

7 no defect-prone no defect-prone
18 no defect-prone no defect-prone
9 defect-prone no defect-prone
9 no defect-prone no defect-prone

no defect-prone no defect-prone

5

4 no defect-prone no defect-prone
8 no defect-prone no defect-prone
3

no defect-prone no defect-prone

19 no defect-prone no defect-prone
20 no defect-prone no defect-prone
16 no defect-prone no defect-prone
10 no defect-prone no defect-prone
13 defect-prone no defect-prone
13 no defect-prone no defect-prone
4 no defect-prone no defect-prone
16 defect-prone defect-prone
10 defect-prone defect-prone
10 no defect-prone defect-prone




Table 4. Confusion matrix
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Table 7. Comparison of the classification performance

Predicted no defect-prone defect-prone Backp ropaganon GA-SVM Model
Actual Algorithm
no defect-prone | TN = True Negative | FP = False Positive Accuracy (26/32) 81.25% (28/32) 87.5%
defect-prone | FN = False Negative | TP = True Positive Precision (4/8) 50% (5/8) 62.5%
Recall (4/6) 66.67% (5/6) 83.33%
® Accuracy = TP+ TN
! TPE TN+ FPEEN Type T ermor= A% Eolh A 448 534 Uda 2
® Precision = _TPT PFP A7k YoB = Type I errorth ¥ F23 v & etk
+ o} Table 8 Type I errore} Type II errore]l ™3t H]
. Recall = — 1P wolt}, Type I errore] A< A sherme| Zo] A 15.38%,
TP+ FN

Table 5. Prediction using the backpropagation algorithm

Actual Predicted no defect-prone defect—prone total
no defect-prone 22(84.62%) 4(15.38%) 26
defect-prone 2(33.33%) 4(66.67%) 6
total 24 8 32

Table 6. Prediction using the GA-SVM algorithm

Actual Predicted no defect-prone defect-prone total
no defect-prone 23(88.46%) 3(11.54%) 26
defect-prone 1(16.67%) 5(83.33%) 6
total 24 8 32
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Table 8. Comparison of CR values(Type I, Type Il error)

Type I error
Backpropagation | GA-SVM

Type II error

Backpropagation | GA-SVM
Algorithm Model Algorithm Model

9, 13, 16, 10 16, 10, 10 22, 31 22

(4/26) (3/26) (2/6) (1/6)
15.38% 11.54% 33.33% 16.67%
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