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Abstract

BigCloneBench has recently been used for performance evaluation of code clone detection tool using
machine learning. However, since BigCloneBench is not a benchmark that is optimized for machine
learning, incorrect learning data can be created. In this paper, we have shown through experiments using
machine learning that the set of Type-4 clone methods provided by BigCloneBench can additionally be
found. Experimental results using Tree-Based Convolutional Neural Network show that our proposed
method is effective in improving BigCloneBench’'s dataset.
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Table 1. BigCloneBench Clone Summary
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Fig 1. BigCloneBench Structure
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1 private static double[][] makeAutoCovarianceMatrice (double[] [] vec) {

2 int dim = vec[0].length;

3 double[] [] out = new double[dim] [dim];

4 double n = 1. / vec.length;

5 for (int k = 0; k < vec.length; k++) {

6 double[] x = vec[k];

7 for (int i = 0; 1 < dim; i++) for (int j = i; j < dim; Jj++) out[i][j] += x[1i] * x[]];
8 }

9 for (int i = 0; i < dim; i++) for (int j =i; j < dim; j++) out[i][j] *= n;
10 for (int i = 0; i < dim; i++) for (int j = 1i; j < dim; j++) out([j]l[i] = out[i][]];
11 return out;

12 }

kol et A=Y

1 public Matrix transpose() {

2 Matrix X = new Matrix(n, m);

3 double[] [] C = X.getArray();

4 for (int 1 = 0; 1 <m; i++) {

5 for (int j = 0; 7 < n; j++) {

6 C[jI[i] = A[i][]];

7 }

8 }

9 return X;

10 }

a8 2 TP A= o ME
Fig 2. Sample of TP Method Pair

g}el ALFE

1 protected static void copy (InputStream in, String name, ZipOutputStream out) throws Exception {
2 out.putNextEntry (new ZipEntry (name));

3 int i;

4 while ((i = in.read()) != -1) out.write(i);

5 }
gkl AAFE

1 public static void copyFile2 (File srcFile, File destFile) throws IOException {
2 FileUtils.copyFile (srcFile, destFile);

3 }
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Fig 3. Sample of FP Method Pair
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1 public static String downloadWebpagel (String address) throws MalformedURLException, IOException {

2 URL url = new URL (address) ;

3 BufferedReader br = new BufferedReader (new InputStreamReader (url.openStream()));

4 String line;

5 String page = "";

6 while ((line = br.readLine()) != null) {

7 page += line + "\n";

8 }

9 br.close();

10 return page;

11 }

a8 7. 2H 7|5 ol ME ma=
Fig 7. Sample methods of Functionality 2

22l AAFIE

1 protected synchronized Class<?> loadClass (String name, boolean resolve) throws ClassNotFoundException {
2-8

9 String resource = name.replace('.', '/') + ".class";

10 try {

11 URL url = super.getResource (resource) ;

12 if (url == null) {

13 throw new ClassNotFoundException (name) ;

14 }

15 File f = new File("build/bin/" + resource) ;

16 System.out.println ("FileLen:" + f.length() + " " + f.getName());

17 InputStream is = url.openStream() ;

18 try {

19 ByteArrayOutputStream os = new ByteArrayOutputStream() ;

20 byte[] b = new byte[2048];

21 int count;

22 while ((count = is.read(b, 0, 2048)) !=-1) {

23 os.write(b, 0, count);
24-

37

38 }
28 AAFE

1 public static String stringOfUrl (String addr) throws IOException {

2 ByteArrayOutputStream output = new ByteArrayOutputStream() ;

3 URL url = new URL (addr) ;

4 IOUtils.copy (url.openStream(), output);

5 return output.toString();

6 }

a8 8 2H J|ls o FP oAk
Fig 8. FP Methods of Functionality 2
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Table 3. Training Dataset
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Table 4. Training Result

Precision | Recall | F1-score
True Clone 0.95 0.98 097
False Clone 0.85 0.59 0.69
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Table 5. Test Result for 86 Methods
Precision | Recall | Fl-score

True Clone 0.53 1.00 0.69
False Clone 1.00 0.57 0.73

Weighted | gg5 | o071 | o7
vg
Zd9 A7
A 704 | True False
True Clone 84 84 0

False Clone 174 16 9
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Table 6. Reinforced Training Dataset
TP % FP 71
2799 531
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Table 7. Reinforced Training Result
Precision | Recall | Fl-score

True Clone 0.9 0.99 097
False Clone 0.90 0.70 0.79

Wighted 094 | 0% | 0w
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z}el EaEat A,
1 @Override
2 public synchronized File download dictionary(Dictionary dict, String localfpath) {
3 abort = false;
4 try {
5 URL dictionary location = new URL(dict.getLocation());
6 InputStream in = dictionary location.openStream();
7 FileOutputStream w = new FileOutputStream(local cache, false);
8 int b = 0;
9 while ((b = in.read()) != -1) {
10 w.write (b);
11 if (abort) throw new Exception ("Download Aborted");
12 }
13-34
35 }
J8 9. 4H J|s #of Hats
Fig 9. Method of Functionality 4
z}el AAFE
1 private void unzipResource (final String resourceName, final File targetDirectory) throws IOException {
2 assertTrue (resourceName.startsWith ("/"));
3 final URL resource = this.getClass () .getResource (resourceName) ;
4-9 C..
10 try {
11 in = new ZipInputStream(resource.openStream());
12 ZipEntry e;
13 while ((e = in.getNextEntry()) != null) {
14 if (e.isDirectory()) {
15 continue;
16 }
17 final File dest = new File(targetDirectory, e.getName());
18 assertTrue (dest.isAbsolute());
19 OutputStream out = null;
20 try {
21 out = FileUtils.openOutputStream(dest);
22 IOUtils.copy (in, out);
23-49
50 }
a3 10, REe| 25 ME
Fig 10. False Positive Sample
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