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Basic Hard prompt

Basic Soft prompt

[X] [mask] 15 hxed program

[X] [mask] [SOFT] * 3

[X] hixed program is [mask]

[X] [SOFT] * 3 [mask]

Fix bug in [X] [mask]

[SOFT] * 3 [X] [mask]

Fix [X] hxed program 15 [mask]

[SOFT] [X] ISOFT] * 3 [mask]

Fix [ X] [mask] 15 fixed program

[SOFT] [X] [mask] [SOFT] * 3

[X] 15 bugegy program [mask] is
hxed program

[X] [SOFT] * 3
[mask] [SOFT] * 3

Fix [X] 15 bugey program [mask]
15 fixed program

[SOFT] [X] [SOFT] * 3
[mask] [SOFT] * 3
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Dataset Domain knowledge

Detectsd) [37] Repair action, Repair pattern
ManysStubBs4]l-55mBs [3k] Bug type. AST of buggy nodes

Thix [|31] Bug type. Error message

xCodeEval [39)] Error message, Tags of potential algorithmic

techniques in buggy code

iVD.

78> 7 MMBll) Please fix a buggy program XX. The bug type is bugTypebugType.

maskmask is the fixed version.
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_ Training Yal. Test
Dhataset Language - St Set
BugslnPy [E Python 32 112 | 22
Code Rehnement E| Java a3 fi5 63
Drefectsd] Java a2 63 -l
ManySStuBsdl-55mBs Java 2] 32 52
TFix Javascnpt & 16 12 102
xCodeEval-APR-C C 1082 135 | 35
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. BugsInPy Cde Refinement Defectsd]
Madel Tuning Methods || gy SC  CodeBLEU || EM SC  CodeBLEU | EM SC  CodeBLEU
Maive Ct’rp}' - 11 1] Th.94 ] ] 75.82 ] ] 75.04
Fine-tune 393 | 1375 7766 051 | 051 7545 531|531 7622
- q 3,
CodeT5+ 220M mpt tuning || 15.57 | 16.39 76.65 154 | 154 86.42 1406 |14.06 75.41
- - Fine-tune 13.52 13.93 T6.95 0 ] 7541 417 417 T5.08
CodeT5+ 770M 1 mpt tuning || 18.03 | 1885 77.17 256 | 2.56 86.27 1250 [12.50 75.45
. Fine-tune l] 1] 75.79 ] l] 75.82 0 i 3.7
GPT-Neo 13B ot wning || 1311 | 1475 74.38 L03 | 154 84.16 1250 [12.50 73.87
. ManySStuBsd)] TFix xCodeEval
Madd Tuning Methods || gy [ g0 CodeBLEU | EM | SC  CodeBLEU | EM | SC  CodeBLEU
Maive Copy = (] ] QL1 ] (] 57.19 0 ] 75.45
Fine-tune 4931 49 31 04,92 2092 21.90 f3.63 1.640 1.73 73.53
CodeTS+ 220M — ompt wning || 57.20 | 57.29 04.13 2353|2418 64.53 346 | 3.46 75.21
. - Fine-tune 4861 | 48.61 04.17 2013 | 2222 64.16 235|235 73.56
CodeT5+ 710M vt tuning || 5729 | 57.20 93.69 3582|2614  66.08 444|469 74.92
" Fine-tune ] ] 01,36 ] ] 56440 ] ] 74.89
GPT-Neo 13B ot wning || 54.17 | 54.17 03.53 1797 | 17.97 62.47 222 |22 74.98
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Basic BugsInPy ManvS5iuBs4] TFix xCodeEval
Promipt CoadeTA4 CodeT5+ GPFT-Meo CodeT5+ CodeT5+ GPT-Neo CosdeT A4+ CodeT54 GPT-Mea CodeT5+ CodeT5+ GPFT-Meo
Template 220M TI0M 1.38 220M T70M [.3B 2306 TT0M 1.3B 220M T70M 1.2B
| 1393 15.57 4.10 57.29 56.25 [.04 2288 2222 .54 3.2l 370 0.74
2 1311 12.30 12.30 5821 5417 54.17 2320 21.90 17.97 2.72 4.20 1.98
3 13.93 1393 1311 5625 5625 5104 21.57 2222 l6.67 296 3.95 1.98
4 1393 15.03 1393 5821 57.29 5208 2222 2386 [ 6,99 247 370 1.23
5 13.93 16.39 3.28 5729 5521 £33 2222 21.90 .54 346 296 0.74
6 15.57 15.57 4.10 5821 55.21 1354 2190 292 11.76 321 4.44 0.74
7 1393 14.75 4492 5521 56.25 2292 21.90 21.90 11.44 Lda 346 148
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BungsInPy 0.153 0.179 +17.0%
Defects4) 0.090 0.111 +23.3%
ManySStuBs4J-SStuBs 0.128 0.139 +8.6%
Fix 0.158 0.188 +19.0%

Fi5 0.133 0.153 +15.1%
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CodeT5+ 220M CodeT5+ TTOM
Language Methods 1 shot 8 shot 16 shots 32 shots 1 shot ¥ shot 16 shots 32 shots
EM C.BLEL EM C.BLEU EM C.BLEU EM C.BLEU EM C.BLEU EM C.BLEU EM C.BLEU EM C.BLEU
Python Fine-tune 0 12.47 0 56.64 0 7295 0 73.83 0 21.56 0 63.58 .67 73.76 .67 75.11
Prompt tuning 0 43.35 0 6681 0 7545 (.67 75.84 0 37.56 0.67 70.24 .67 73.30 1.67 T3.80
Java Fine-tune 0 6.06 70.33 53.54 G100 B7.56 174.33 91.52 0 18.46 102.67 B4.60 11333 R7.32 203.00 9208
Prompt tuning 1.67 3098 75.00 85.21 11TL6T 91.34 191.00 93.25 333 44,28 104.33 HH.43 145.00 91.76 218.67 93.24
JavaSeript Fine-tune 0 9.19 4.00 47.93 .00 5328 15.00 56.62 0 1518 767 50.99 12.33 54.66 20000 56.50
Prompt tuning 1.33 25.22 4.607 51.01 8.50 54.82 20033 57.47 1.34 31.52 11.33 52.35 19.50 55.38 24.67 7.30
c Fine-tune 0 15.10 2.00 T0.86 233 73.39 3.67 73496 0 572 .00 7239 4.00 7378 4.00 73592
i Prompt tuning 0 6l.61 333 7281 3.00 73.25 3.33 73.59 100 61.30 4.67 T243 2.33 449.55 433 376
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