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names_str = "" S e S PN INTEPN
for name in names: / *ﬁlﬂ_g}@ lﬁiﬁ% = i 7’3\ L 17%_ = \
diff --git a/a.java b/a.java names_str += name + ","
index 51c0..3659 100644 _
--- a/a.java o o
+++ b/a.java (b) Buggy code python [ZHE->T-RO—T7|C

@@ -1,4 +1,4 @@ names_str = "" | oo stp.= " Bgﬁﬁ_ % F&ﬁ%ﬁ’(“% U y /\\\7\\75_’
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_ W ou for name in names:
Sgits ey names_str += name + "," IE%ET 6 Z t Li% L, L\

- sanitize(names_str)
+sanitize(names_str) sanitize(names_str)
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RQ1 | Bugsplainer/x7 +—~< > X ((E£)
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Model Dataset BLEU | Semantic Exact
Similarity | Match
Random split 33.15 55.76 22.37
: No CodeSearchNet | 34.53 56.67 19.55
Bugsplainer :
Repository
Cross-project 17.16 44.98 7.15
Random split 33.87 56.35 23.50
Bugsplainer | No CodeSearchNet | 35.59 57.29 20.74
220M Repository
Cross-project 23.83 49.00 15.47
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[25] Z. Liu, X. Xia, A. E. Hassan, D. Lo, Z. Xing, and X. Wang, “Neural-machine-translation-based commit message generation: How far are we?” In Proc.33rd ASE, 2018, pp. 373-384.

[26] Y. Wang, W. Wang, S. Joty, and S. C. Hoi, “Codetb: Identifier-aware unified pre-trained encoder-decoder models for code understanding and generation,” in Proc.2021 EMNLP, 2021, pp. 8696-8708.
[9] A. Sottile, pyflakes: A simple program which checks Python source files for errors, 2022. [Online]. Available: https : / / github . com / PyCQA / pyflakes (visited on 01/18/2022).

11




RQ3 | iR T LRI 5 H (FEER)

‘ BugsplainerlZ&ThOIIBEZIZEWT, R—XF74 & HLEN
TWBHZEDBHL NI Tz

Technique BLEU | Semantic Similarity | Exact Match
pyflakes 0.49 5.68 0.00
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% N
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FE  RRIE =AEE
Quality | Model Mean | Median | Mode | 2"¢

Uy h—FRE Mode
4 ) pyflakes 1.841 | 1 1 3
LB ELEE CommitGen 2.176 | 2 1 2
A LT D A Accurate | NNGen 2653 | 3 1 4
Fine-tuned CodeTS5 | 2.842 | 3 4 3
\ J Bugsplainer 4074 | 4 5 4
4 ) pyflakes 1.768 | 1 1 3
1 RoREA . CommitGen 1.884 | 2 1 2
TE DTG A Precise NNGen 2529 | 2 1 2
Fine-tuned CodeT5 | 2.772 | 3 - 2
- J Bugsplainer 3891 | 4 4 5
4 I pyflakes 2,182 | 2 1 4
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Fine-tuned CodeT5 | 3.044 | 3 4 3
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Fine-tuned CodeT5 | 2.728 | 3 4 1
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e (diffSBT7/LT Y X L)

Algorithm 1 Generate diffSBT sequence from commit diff

: function DIFFSBT(c) > Generate diffSBT sequence for commit
buggyAST <— BUILDAST(c.buggyCode)
bugfreeAST <— BUILDAST(c.bugFreeCode)
buggyNodes <— INTERSECTIONS(buggyAST, c.removed)
bugfreeNodes <— INTERSECTIONS(bugfreeAST, c.added)
return SBT(buggyNodes) + (/s) + SBT(bugfreeNodes)
end function

AN R L T

8: function INTERSECTIONS(r, In)

9: nodes < ¢ > Initialize nodes with an empty list
10: for all n in r do > Get intersections for all nodes in r
11: if ISINSIDE(n, In) or ISEXPRESSION(n) then
12: APPEND(nodes, n)

13: else if STARTSINSIDE(r, In) then > Keep node r but
prune the children outside In

14: r.children <— INTERSECTIONS(r.children)

15: APPEND(nodes, n)

16: else if ENDSINSIDE(r, In) then > Node r starts before
the In. Return only the children of r that intersect with In.

17: children <~ INTERSECTIONS(r.children)

18: APPEND(nodes, children)

19: end if

20: end for

21: return nodes

22: end function
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