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A Grammar-Aided’Copy Mechanism for Automatic Code Comment Generation

XU Boyan,CAI Ruichu, LIANG Zhihao
(School of Contputers, Guangdong University of Technology , Guangzhou 510006, China)

[ Abstract] Tle copy/mechanisms of the existing code comment generation fmethods do not consider the complex and varying
grammar structures,of/source code, resulting in low copy accuracy and lowyrobustness.This paper reconstructs the pointer
network to make it support structured data input, and proposes a newsgrammar-aided copy mechanism for automatic comment
generation. The mechanism consists of two parts: node filtering strategy jand de-redundant generation strategy.Node filtering
strategy that introduces masking variables to filter invalid type nodesbased on grammatical information, which reduces the
learning cost of complex grammar in pointer networks.De-redundant generation strategy that dynamically adjusts the node
probability based on the time window , which solves the problem of missing key information in the automatically generated
comment.Experimental results show that compared with baseline methods, the proposed method improves BLEU by 14.5%,
ROUGE-2 by 10.3% and ROUGE-L by 5.5% on.the WikiSQL dataset, and improves BLEU by 2.8%,ROUGE-2 by 6.6% and
ROUGE-L by 2.5% on the ATIS dataset.The'results verify the effectiveness of the mechanism and the necessity of introducing
grammatical information.
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SQL: SELECT population FROM table WHERE country= “China” ;
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Fig.1 Abstract syntax tree representation of

SQL query statement
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Tabel 2 Performance comparison results of three models

on ATIS dataset

LAY BLEU-4 ROUGE-2 «ROUGE-L
Tree2Seq+copy 5 I 39.0 437 58.4
Graph2Seq 155 7 34.6 41.8 58.3
AR SRR A 40.1 46.6 59.9

5.5.2 5 i Ui R s RIS B

T AT U 2 SR A AR R A (8] T T Y
PERE , A 551 WikiSQL Fl ATIS B e & (57 F ]
PR B8 32 g 10 SR, S RN R 3 s o AR 3 ]
PAFR i, 6 Sk o5, 0 1 SR W 3k 0 I A% 1) 18 125719 5L T
WikiSQL % s 48 ok esly s 25 [8] (Y I 48 LE 191 i i
60% , 1 ATIS ¥4 48 b JE 45 LU (i) i 3o 509, BV A5
B W BE A M e AR A A T B A i R 48 R a5 )

R3 2HMEEEERAMNESAHNEHELET SH

Table 3 The average number of candidate nodes

per unit time step of two datasets

FYEITE S JE U A 1 R i 2 i A28 R H
11.09 272
WikiSQL 46F 4 11.14 3.74
11.17 3.75
33.90 13.04
ATIS H ik 4 34.01 13.05
29.54 11.39
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Fig.3 «Convergence rate comparison of two models on

WikiSQL verification set
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Fig.4 Sensitivity experimental results of decay keeping

probability on WikiSQL test set
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5.5.4 SyESSCE

AT e M R B R T A B AT AT R s AN
JE T (6] 2 1 A 25 D0 A 8 R e A A AR )
AR SCBET 3 18 2 56 LA AIE 25 ok e v — o 5% W% J ) A 7
PERE , 5[] 9 A2 Fh A FE WikiSQL Fll ATIS %0 iiE 4
W BLEUHAE AL o A SCHE SCANTT 114 728 Pl 5 Y

1)Ours-SA : H 25 5 3L F 15 9215 B A9 17 5 0 1k 3R
WS B A Y, Gl AR AN AR

2)Ours-CD: H Z: B 3 T~ I 18] %3 11 A9 22 Ay A ik
M A TR LA PR FE AN AR

B RME AN R CNEATTAEL, 5
JE 4R A5 A A L, Ours-SA F1 Ours-CD /Y BLEU {f 7£
2 EE A L B R R SR UE T AR SC T R 2 Fh
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M X WikiSQL 5% M #2825 % 1% R W& J5 55 78 1Y)
BLEU {H R A 1T 10%, 11 2 F 58 W& X ATIS £ 4 48 10
A PRV Ny N
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Table 4 Results of separation experiments on two datasets

F A WikiSQL %4 4 ATISH 5 4
Ours-SA 571 35.2 413
Ours-CD #5 # 31.8 411
AR SRR 359 427
6 ZRIE

AR SCHRE S —Ff TR T R Sl 1 i 1 2 A B
S, G b TR G i 0B 3 A 25 TR A
FEWE 2R T, L IRES IR R W] 5 Tree2Seq+copy
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