Beijing Forest Studio

IEREBTXFERAFREGEUNEEPIL

iRITb9%h J EbBIE I

BT 4E 5
2025503809




|0 2 ol i

- BERRE
— BB ECRIAATTE
- BieERYWREFERIRIZ S iR

« HXAB
— 2024.08.11 5k%l: ( BalftiERFRiBIEERENAHR )
— 2021.12.19 FigHx: (XFRBEINEERIL)

/.




L GTEPS

ESE] AN

Wil EIT SHR B R
HRBRSMRES
5 n S IR
AN PRE =ity

BitRIE
— APOSTLE
BREES5TIERE
SE ik




YRHBIXIR

- FRHAUEX
- 1. 7RI+ T IEFR NS R BB ER R R 0]
- 2. B+ T BN E B FEEREPRNE T
- 3. FERIRCE3N T IERTE N B Bnis 73 BRI AR A2 B




BilizfF
EIX AT R f4E]
e EiREFIBIRBIA MRS, |

— =

IEEJ

APRZEREBIENT 173741
SC Ry |

P RIEEEEE
ST

H

PRI D SIEIRIE SIS

LA PN

— AU+ ETRTE
— BRI T IETRERE

FEIIESHIDEE, X

IZRAPREIREIRE , iFIJ

]

B3R IE TR NI 2 APRIGE D RIS T

[Z= ( Automated Program Repair, APR ) S BaliZEIN{HFHiEIR,

FH S 2S5 M

public void draw(..
if (true) return ;

(a) An incorrect patch produced by jKali [34]

public void testDrawWithNullDataset() { ...
JFreeChart chart = ChartFactory.
createPieChart3D("Test"”, null,...);
try {...
chart.draw(...);
success = true; }
catch (Exception e) {
success = false; 7}
assertTrue (success);

}

(b) A failing test checking for a null dataset

public void testNullValuelInDataset() { ...
dataset.setValue(..., null);
JFreeChart chart = createPieChart3D(dataset);
try {...
chart.draw(...);
success = true; }
catch (Exception e} {
success = false; 7}
assertTrue (success);

}

(c) A passing test checking for a null value in a dataset 5
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@@ -421,7 +421,7 (@@ public class TestFormAuthenticator

bli id d
extends TomcatBaseTest { + puiflzttzz) r:i:,(n ;) ¢
| - private class FormAuthClientBase extends
ﬂﬂjlg? SimpleHttpClient ({

(a) An incorrect patch produced by jKali [34]

2 + private abstract class FormAuthClientBase extends public void testDrawWithNullDataset() { ...
IE’]U SimplthtpClient { JFreeChart chart = ChartFactory.
. . . createPieChart3D("Test", null,...);
protected static final String LOGIN_ PARAM TAG = try (...
"action="; chart.draw(...);
protected static final String LOGIN RESOURCE = success = true; }
"o . " — catch (Exception e) {
J_security check"; success = false: }
g P Commit Message' assertTrue(success);
E2=RTPU : !

Make base class abstract

(b) A failing test checking for a null dataset
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Automated patch correctness predicting to fix software defect
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1 --- a/sourceforg/jfree/chart/renderer/category/AbstractCategoryltemRenderer. java
2 +++ b/sourceforg/jfree/chart/renderer/category/AbstractCateqoryItemRenderer. java
3 @@ -1794,7 +1794,7 @@ public abstract class AbstractCategoryIltemRenderer extends AbstractRer
4 }

5 int index = this.plot.getIndex0f(this);

6 CategoryDataset dataset = this.plot.getDataset( index);

7 if (dataset !'= null) {

8 if (dataset == null) {

9 etu r

10 }

11 int seriesCount = dataset.getRowCount();

12

13 #this is the buggy part

14 if ( dataset ! = null ) {

15 #this is the patched part

16 if ( dataset = = null ) {
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1 result = s

2 1f labell:

3 result *= coefficientl

4 1if label2:

5 result *= coefficient2

6 1f result > 0.5:

7 return true

8 else:

9 return false 20
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Effectiveness of APOSTLE compared with BATS.

Model Test case Patch AUC F1-score MAP MRR
embedding embedding

BATS code?vec CC2Vec 0.718 0.722 0.798 0.806
code?vec BERT 0.676 0.626 0.770 0.854

APOSTLE UniXcoder CodeBERT 0.801 0.730 0.858 0.944

Qualitative analysis results.

Prediction Reference

Positive Negative
Positive TP(37) FN(27)
Negative FP(7) TN(46)

- ot
- FIn¥izBRER: SUBERATFEHSH
— FiENI PR ZARBIR 5B 5E 71BN B 55
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Comparison with a state-of-the-art dynamic-based patch assessment.
Method AUC F1-score +Recall -Recall

APOSTLE 0.801 0.730 0.868 0.578
PATCH-5IM 0.634 0.597 0.952 0.316

i

Comparison with a state-of-the-art supervised classifier.

Method AUC F1-score +Recall -Recall
APOSTLE 0.801 0.730 0.868 0.578
Tian et al.(LR®) 0.668 0.592 0.698 0.453
Tian et al.(RFb]' 0.758 0.635 0.755 0.484

* LR refers to Logistic Regression.

. ﬁ*ﬁ: b RF refers to Random Forest.
— PATCH-SIMiEIT EREERINMAG, FHECERTIEBIB I RIS e+ T IETATE,
NN AGISEEIR, REWmiRtNTHIZBREOM, SHEZ “IEFE7 FIE
— BEH+RecallWZAB KB W T EIUIEAB MBI, ETEIENSIEE T RHIRIA
JIETH
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The result of APOSTLE based on different pre-trained models.

Test case Patch AUC Fl-score +Recall -Recall MAP MRR
embedding embedding

CodeBERT 0.757 0.718 0.825 0.526 0.921 1.000

code2vec UniXcoder 0.782 0.667 0.649 0.702 0.817 0.861
GraphCode- 0.783 0.750 0.789 0.684 0.852 0.903
BERT

CodeBERT 0.646 0.596 0.635 0.578 0.692 0.700

CodeBERT UniXcoder 0.596 0.457 0.387 0.737 0.644 0.623
GraphCode- 0.604 0.521 0.486 0.676 0.653 0.645
BERT

CodeBERT 0.801 0.730 0.868 0.578 0.858 0.944
UniXcoder UniXcoder 0.824 0.721 0.755 0719 0.817 0.870
GraphCode- 0.805 0.763 0.849 0.688 0.818 0.852

BERT

CodeBERT 0.568 0.434 0.368 0.720 0.637 0.637
GraphCode ]
BERT UniXcoder 0.373 0.084 0.051 0.859 0.508 0.467

GraphCode- 0.413 0.266 0.202 0.729 0.543 0.523
BERT

- S HEANTHMEESXR 24
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