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- IR (Information Retrieval) X—X

- TransformerX— X (state-of-the-art)
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B TcDORIEA : Pre-oreder Traversal

float relu(float x){

return x < 0?2 0 : x

return 0 if x<0, else return x

itself.

} code summary
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Concatenate

A ADD X Y

ADD 0 -1 -1 ‘
X ] 0 s ®
Y 1 0 0

DD » > Embedding :

S ADD Y
ADD 0 0
X 0 -1
Y 0 0
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Perspectives Java Python
# of Train instances 69,708 55,538
# of Validation instances 8,714 18,505
# of Test instances 8,714 18,502
Avg. # of tokens in code 120 48
Avg. # of nodes in AST 158 100
Avg. # of tokens in SBT 632 402
Avg. # of tokens in summary 18 9
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Methods Input Java Python
BLEU (%) @ METEOR (%) ROUGE-L (%) | BLEU (%) @ METEOR (%) ROUGE-L (%)

CODE-NN/[20] 27.6 12.61 41.10 17.36 09.29 37.81
API+CODE[19] 41.31 23.73 52.25 15.36 08.57 33.65
Dual Model[53] Code 42.39 25.77 53.61 21.80 11.14 39.45
BaseTrans*[1] 44.58 29.12 53.63 25.77 16.33 38.95
Code-Transformer*[57] 45.74 29.65 54.96 30.93 18.42 43.67
Tree2Seq[11] 37.88 22.55 51.50 20.07 08.96 35.64
RL+Hybrid2Seq[51] 38.22 22.75 51.91 19.28 09.75 39.34
GCN*[22] AST(Tree) 43.94 28.92 55.45 32.31 19.54 39.67
GAT*[50] 44.63 29.19 55.84 32.16 19.30 39.12
Graph-Transformer*[40] 44.68 29.29 54.98 32.55 19.58 39.66
Code2Seq*[4] AST(PD) 24.42 15.35 33.95 17.54 08.49 20.93
Code2Seq(Transformer)* 35.08 21.69 42.77 29.79 16.73 40.59
DeepCom[18] 39.75 23.06 52.67 20.78 09.98 37.35
Transformer(SBT)* AST(SBT) 43.37 28.36 52.37 31.33 19.02 44.09
AST-Trans(SBT)* 44.15 29.58 54.73 32.86 19.89 45.92
Transformer(POT)* AST(POT) 39.62 26.30 50.63 31.86 19.63 44.73
AST-Trans 48.29 30.94 55.85 34.72 20.71 47.77
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Table 5: Ablation study on h4 and hs on Java Dataset.
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Table 6: Ablation study on P4 and Ps on Java Dataset.

ha hs | BLEU (%) METEOR (%) ROUGE-L (%)
0 8 47.74 30.21 54.56
1 7 48.29 30.94 55.85
2 6 48.28 30.94 55.64
3 5 48.25 30.92 55.66
4 4 48.23 30.96 55.68
5 3 48.11 30.93 55.46
6 2 48.1 30.74 55.22
7 1 48.24 30.91 55.57
8 0 48.07 30.62 55.29

P, Ps | BLEU (%) METEOR (%) ROUGE-L (%)
0 0 36.34 23.83 45.58
1 1 46.95 30.33 54.24
5 1 47.45 30.11 54.28
5 3 47.82 30.29 54.62
5 5 48.14 30.77 55.45
10 5 48.29 30.94 55.85
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Methods Linearized AST sequence

Return IfExp Compare NameLoad(x) Lt constant(0) body constant(0) orelse
POT
NameLoad(x)

( Return ( IfExp ( Compare ( constant(0) ) constant(0) ( Lt ) Lt ( NameLoad(x)
SBT ) NameLoad(x) ) Compare ( body ( constant(0) ) constant(0) ) body ( orelse
( NameLoad(x) ) NameLoad(x) ) orelse ) IfExp ) Return

Path1: Path1: Lt Compare constant(0)
Path2: NameLoad(x) Compare constant(0)

50 Path3: Path3: constant(0) Compare IfExp body constant(0)




