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[Abstract]

For the efficient use of computing environments, software analysis is becoming an important factor. In this paper, we design and propose
a model that can classify similar software through support vector machine. We propose a code analysis method for expressing the
characteristics of the software as input data and design a similar software classification model of support vector machines. The accuracy of
similar software classification was 93.7% in the evaluation experiments with real-world Java applications. From the results of the
experiment, we can confirm that the software code data proposed in this paper can be effectively used as data for representing the
characteristics of software and that the proposed similar software classification models using support vector machine can be applied in
software analysis. The proposed code analysis method is expected to be applied to various areas such as big data, artificial intelligence and

machine learning for software analysis.
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Fig. 1. An example of support vector machine
classification model for two dimensional
data.
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class FactorialExample{
public static void main(String args|]) {
int i, fact=1;
int number=5;
for(i=1; i<=number; i++) {
fact=fact * i
1
System.out.printIn("Factorial of ”
+number+" is: "+fact);

}

E 1. A BED|Y =230 st 3= 2x o|o|g
Table 1. Code distribution data for the Java factorial

O3 2. Aot #EZ|Y o T2
Fig. 2. An example of Java factorial program.
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Aelokehzel, 4% 7Fs e T of
2 rﬂomi 457] dhge] o]l P B4o] 7] 5ol
LA g,

Address Opcode Bytecode

0 0x04 iconst_1
1 0x3d istore_2
2 0x08 iconst_5
3: 0x3e istore_3
4: 0x04 iconst_1
5: 0x3c istore_1
6 Ox1b iload_1
7 Ox1d iload_3
8: Oxa3 if_icmpgt 21
11: Ox1c iload_2
12: 0x1b iload_1
13: 0x68 imul
14: 0x3d istore_2
15: 0x84 iinc 11
18: Oxa7 goto 6
21: oxbl return

O3 3. HER|Y =230l theh At @y IZE (Kt
HlO|ERE)

Fig. 3. The Java bytecode for the Java factorial
program.
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program.
Name Analyzed code data
SW Name Java Factorial
[ iconst_1, istore_2, iconst_5, istore_3,
%Oggol\t‘g;: istore_1, iload 1, iload _3, if_icmpgt, iload 2,
Imul, iinc, goto, return ]
# of Code in

2 ooce 221,11,21111111]

312 719 309 A Bof s Apup L2 el A A9k v
SMEERRY A5 B YRE ok 5 J0E HelE
o} o] F= R dlolElE ATEo]o] e 510 e
Zzte) s=gol] 2igle) Aael] vkt sl A
=4 Y 0E FAS QIrk A3 B Tl urk
chFst W o] mmo] 2gw)] uhizel] ole) 2
= 542 doHE FHs ATEgole] 54o] nr} et
SHA =8 = qltk

Software Code Data

33 4. AcornDB ZZIol| ZetE §F SafA mlz FE
FAEH = Zx HolH

Fig. 4. Code distribution data analyzed from a Java
classfile in AcornDB.
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Fig. 5. The structure of classification model through
support vector machine.
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Table 2. The specification of the benchmark data.

Name # of classfiles ti/\;gcfdzfs k,)\il/?:éjd:fs
Aelfred 7 290.4 1264

JUnit 100 79.6 980
AcornDB 218 154.6 3728

Total 225 134.4 3728
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Table 3. The experimental results of SVM model with the
benchmark data.

# of Data for Training SVM 90,796

# Data for Evaluating SVM Model 12,321

# of Correct classification through SVM Model 11,541
Evaluation Accuracy 93.7%
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Fig. 6. Maximum number of Java bytecodes of the
benchmark programs.
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Fig. 7. Average number of Java bytecodes of the
benchmark programs.
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