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if ( if ( if (
is_decorator is_decorator is_deccorator
and self.previous_line and sclf.previous_line and sclf.previous_line
): ): ): # Code block used to generate fix

return 0, 0 return 0, 0 return 0, 0
+ if (
+ is_decorator
+ and self.previous_line if o' and o?: if o' and self .previous_line o
+ and sclf.previous_line.is_comment
+ ) return 0, 0 return 0, 0
+ return 0, 0
newlines = 2 newlines = 2 newlines = 2
if current_line . depth: if current_line .depth: if current_line.depth:
newlines -= 1 newlines -= 1 newlines -= 1

(a) The developer fix for a bug in Black. (b) A template for a hypothetical repair tool.  (c) Edited locations with abstract variables.
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Patch Generator

A Angelix’s Angelic Values [38]

S SOSRepair’s Database of Snippets [12]

P  SPR’s Transformation Schemas [14]

C  CoCoNut’s Neural Machine Translation [5]

E  Trident’s Naive template enumeration 9]

G  GenProg’s Genetic Algorithm [39]

S Plastic Surgery Algorithm [8]

Patch Prioritisation

D  DirectFix’s modification minimisation [16]

C  CoCoNut's Neural Machine Translation [5]

E  Trident’s expression size minimisation 9]

T  Trident’s side effects minimisation 19]

P Prophet’s Maximum Likelihood Estimation 1]

S Plastic Surgery Algorithm [8]

Variable Prioritisation

E  Naive variable enumeration -

H  Heuristic discussed in|Section V-B -

B  CodeBERT [31]

G  GraphCodeBERT [40]

D  CodeBERT fine-tuned on DU chains Section I1I-C
C  CodeBERT fine-tuned on CDU chains Section III-C
F  Random Forest Section V-B
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