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public static String readFile(String filename) throws IOException {

String line = "The content of " + filename + " is:\n"; | ___s
| StringBuilder data = new StringBuilder(); F----"""
data.append(line);

|File file = new File(filename); F----"7"

FileInputStream fInStr = new FileInputStream(file);
InputStreamReader inStr = new InputStreamReader(fInStr, "UTF-8");
BufferedReader bufferedReader = new BufferedReader(inStr);

ARG il It ]
Control Flow Graph,
CFG
(Allen, 1970)

line = bufferedReader.readLine();
while (line != null){
data.append(line + "\n");
line = bufferedReader.readLine();
}
| return data.toString(); F
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BLAR1: 1E5) 2 [8) /715 IR B8 &5 ik §6i X 2 (long-distance dependency)

public static String readFile(String filename) throws IOException {
String line = "The content of " + filename + " is:\n";
[StringBuilder data = new StringBuilder(); F
data.append(line);

File file = new File(filename);
FileInputStream fInStr = new FileInputStream(file);

BufferedReader bufferedReader = new BufferedReader(inStr);

line = bufferedReader.readLine();
while (line !'= null){
data.append(line + "\n");
line = bufferedReader.readLine();
}
| return data.toString(); F

InputStreamReader inStr = new InputStreamReader(fInStr, "UTF-8");
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public static String readFile(String filename) throws IOException {

string line = "The content of " + filename + * is:\n%; ) ---3 . iéééfiﬁi?i§§1ihﬁ?ﬂ

[StringBuilder data = new StringBuilder(); 3 - \
data.append(line); . EI:' 5'7 %@J%?&
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|File file = new File(filename): F
FileInputStream fInStr = new FileInputStream(file);
InputStreamReader inStr = new InputStreamReader(fInStr, "UTF-8");
BufferedReader bufferedReader = new BufferedReader(inStr);

line = bufferedReader.readLine();
while (line !'= null){
data.append(line + "\n");
line = bufferedReader.readLine();

}

return data.toString();
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- IR T R4EHIESNEERE PLE(structural-guided attention, sgAttention)
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m Prevent from Attending

K
public static String readFile(String filename) throws IOException { sgAttn(Q, K, V') = Softmax( Jdr + M)V. [0 Accept for Attending
String line = "The content of " + filename + " is:\n"; k
[ StringBuilder data = new StringBuilder(); }.__ Statelments
data.append(line); ST D D i ":'-----------‘ s
| File file = new File(filename): r \\\ -——— *-t‘;‘\: e 'ZE\ B T 1 /{-D----------I 2 [ Decl ]
= ’ YR RRRPTa: IR e l=w= 1T 1 1T 11111
FileInputStream fInStr = new FileInputStream(file); ~_ e Ny % -] - 1---:’--------|
InputStreamReader inStr = new InputStreamReader(fIn\S\tr,\\'\'&lTF—S"); S ‘ ,/ E/ 1 1 I ] 1 11111
BufferedReader bufferedReader = new BufferedReader(in‘S»t\r\);\\ oy | ET-]_‘ <. _‘/g A1 ] Ismemimm] 1 L T I I |
U 5 P g - § [ ] | [euismismies] | | | | |
line = bufferedReader.readlLine(); SRR , g . 2| O 0 0 T .
while (line != null){ hE RS- A OO OO0
data.append(line + "\n"); ral ?: Iz 1——&-"4:@.\ OOOOOOOO0OCOCOm
line = bufferedReader.readLine(); e -1 : =3 ~ | OO0 CcCm
} et ST -1DEIEIDEIDDEIEIDDEIL
- T Statements .
| return data.toString(); F
}
Source Code Token Feature Statement Feature Masking Matrix CFG
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o TEGRIE E AL n) i Hp R IR ER [ state-of-the-art baselines

Method | Platform  PDE ~ JDT  Aspect] | Avg. Method | Platform  PDE  JDT  Aspect] | Avg.
KGBL 0.446 0462 0.469 0.515 0.473 KGBL 0.526 0.578 0.567 0.618 0.572
CG-CNN 0.453 0471 0478 0.541 0.486 CG-CNN 0.534 0.589 0.576 0.641 0.585
CodeBERT 0.585 0.609 0.626  0.657 0.619 CodeBERT 0.667 0.736  0.738 0.808 0.737
GCodeB 0.596 0.626 0.633  0.659 0.629 GCodeB 0.674 0.739 0.744  0.809 0.742
cFlow 0.464 0486 0489  0.563 0.501 cFlow 0.548 0.612 0.587 0.659 0.602
FLIM 0.428 0432 0.425 0.457 0.436 FLIM 0.519 0.534 0.512 0.558 0.531

[sgAtiention | 0.632 _ 0.661 _0.669 _ 0.698 | 0.665  soAttention | 0.710 _ 0772 0.783 _ 0.845 | 0.778]

Table 2: The performance evaluation in terms of MAP, and the best Table 3: The performance evaluation in terms of MRR, and the best
performance is boldfaced. KGBL and GdeeB are shorts for KG- performance is boldfaced. KGBL and GCodeB are shorts for KG- > '
BugLocator and GraphCodeBERT, respectively. BugLocator and GraphCodeBERT, respectively. b b
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