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Research Question

“Can the coverage-based fault localization method effectively be used for deep
learning-based automated program repair?”

Contributions Model Pipeline

- Enhanced the CodeT5 model with code coverage analysis to
identify and correct logical errors more effectively.

* Emphasized precise error localization for improved

correction accuracy. - 1=" —
» Validated with the CodeContests dataset of correct and E

incorrect solutions.

o DeepMind’s CodeContests Dataset

. - . . . Descrintion  <orrect Incorrect Test
» Combined traditional debugging methodologies with P Code Code Cases
machine learning for APR.
Dataset Construction _ Gcov
Edit Distance < 9 Coverage
- Dataset Creation: Curated pairs of C++ code snippets with

correct and incorrect versions, ensuring a minimal edit

distance for focused learning. our ldea: P
 Dataset Formatting: Utilized Clang Format to refine the Localize error - ﬂl_l
dataset, ensuring each line contains a single statement to using coverage! o, . =
. redicted  Coverage
improve coverage accuracy. Line No. Data
* Error Location Prediction with Coverage: Used Gecov to collect
coverage data and preprocessed it by assigning higher .
weights to executed lines and their adjacent lines.
Summarized coverage information was used to predict error :
lines for 30% of the total lines of code, serving as hints to '“E%'argd , GT Patch &
enhance APR performance.. Baseline model Hine No.
Results
Logical Error Repair Rate Fault Localization Accuracy
807 Baseline Total 79.01% 100 - 322846

~
(-

Co
o

Dﬂ
Predicted Line Total 75.05% 7/
: GT Line Total /
0
“//, Baseline Perfect 02.26%85,55% |

/ /
| /s Predicted Line Perfect 58.21%5904%?.92% 60.78% / / .
/77 GT Line Perfect / /
| . 46.54% - | /
5515%5572,@% = 200,

=)
o

S

i
o

40 A

LJ
o

M
(-
I

17.96%12:33% 18.86%

Pass@lIOrigina Pass@i Clang Pass@ld Original Pass@llo Clang

Logical Error Repair Rate (%)

-7

Pass@lIOriginal Pass@i Clang Pass@ld Originai Pass@lIO Clang

Fault Localization Accuracy (%)

=
-

N

Perfect Repair. Modified code that passes all test cases. Perfect Localization: Predicted error line exactly matches error location.
Partial Repair: Modified code that passes more test cases than the original Partial Localization: Actual error location is included within the predicted
erroneous code but not all test cases. range, but is not an exact match.

Conclusions

- Effectiveness of Clang Format: Clang-formatting significantly enhances the suspicious line prediction process with Coverage, enabling the CodeT5 model to
learn logical error correction more accurately and precisely predict erroneous lines.

» Coverage as a Boost to APR: Traditional computer science debugging methods, particularly Coverage, can enhance APR by improving error localization and
repair accuracy.
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