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Code search based on program slicing and BiGRU
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[ Abstract] Code reuse can effectively shorten the time of software development, and code search is the main way of code reuse.
This paper proposes a code search method based on program slicing and BiGRU. The method builds a program dependency graph of
source code, and takes the node with the highest degree in the program dependency graph as the point of interest to construct
program slices. The features of source code are formed by combining program slices with other relevant method features. Code
features and code function descriptions are input into the BiGRU network through an embedding module, and BiGRU network model
is generated by combining attention mechanism. Users enter the function query statement, and the model returns the code with the
closest vector value. In order to verify the feasibility and effectiveness of the model, several Java projects are downloaded from the
open source library to build the data set and conduct experiments. Experimental results show that the proposed method based on
program slicing and BiGRU has some improvements in code search accuracy and relevance ranking.

[ Key words] code search; program slice; BiGRU; attention

F AR B Sindhgattam #H T 3T Lucene A9
JSearch , 1% T. 5.3 i 25 #9 fL 25 1) 1F 5 18 K Java
fF, Hill 28 APV EEH T 3 TR A A R R %

0 51 §
I HACRD B B 0T LA S i R 2 1

ITE], T A A BT LA AR I R EH 2 A 1Dk
eRIPRECR, W R AU R RN
S HEBSE R gz — ARk BEAE TR R
ARG T PRI Ao AR LA W i, O
DEARHS o AR AL T 53 B WL, (5 2 i e gt of
B R R BT Z A O T —AB Y TR

LI B AU R 7 vk Tl R 2SO R EUR
A e SO R AR AT S A OGS DT L A fCA B, 2
TR B F AT 58 T4 PR L Sl SOAR, JF A
FE B AR B RAG 28 5 4 5 1A S B 5 DT i A AH

EEWHE . “ = 1%L RS IS (MMII20180202)

RET AR I HIETIA T T RGN &
PRI, d it A ) 5 m) A 07 8 R SOAR 6 SRR
R LG O SN R QI i< B SO & S o e 2 7
Bajracharya %5 A & H T Sourcerer, Sourcerer LA AT
WA A i A A e APT I AT O, 1%
FAML B AR SR AR X L SR (4 2 PR IEA T JE
FEUE JE filt il TF - IDF $ A 48 23047 10 2%,
Raghothaman NPT SWIM 5 Z i S B A
FEAAIA %7 2 AR R | AR A AR 3 A
VLAY APL, 48 APT 4G U BOR M 25 HT P

EEEN: B #(1996-) B WILBIFE, FEOFTr W0 TR SR, RIES (1963-) 3, 4 Hd%, CCF & 5, FEWFF I 1)
IR S8 R G0 4 B TR S PR B 2] Al gt X W.(1983-) &, i Bl 2R, CCF 2 5, ERMF S5«

R L B,
KiEEHA: 2021-03-24

Y LR RN o7 4% 4] N5 5 A




57

s, . ELTRFYIR I BiIGRU MAMHE R 217

ARk B ST N BT Ui R AL 25 2 ) IR B 2 2]
FAR R T R, Gu % A —A4 3%
F LSTM A RAS A8 R AR DeepCS , 1% AF F 1718
T A 0 VR 3 ol 2 I 45 A B AR R
1) 1) g e 7, A BRI 2l ad AR AL AR (45 DG
AR R R A AR L 1) i, 55 TE BRI
RASIEZREARAA L, 328 PR B P 25 I 286 38 i XoF LA
BRI )/ 114 [ 22 ) ) 25 () B 5 R 42 4 3 o
UL B8 7855 M B AR A G i S

FIFHUR BE 2 2] A AR A48 2R, 3 75 22 S AR
A R BRI ASAFAE | LA T 58 53 b 33 A A 1 5L
Fo A Aroma ™ TR A S EERE TR BT R S0
FAE R ACHLHHAE  DeepCS 3 118 [y 11 42 15 H2 B
T EARES I G APT 415 5 BIAE R AR RS AR AE
ARSCN R FZETFHI G I RS2 IO R B 3
BRSO LS FI R | A 75 18 B AR A v AR Y
SCHWT A ECE A S, AN RE S AR U b S R 1
RS AT SURRIE TR T V) R 3d A R P 1 ) 2
[i] P42 AR BRI AR OC 3R BB B T R T v 2%
BB TC I AT 53, BE 0 B 4l sz it 1 AR A 1 25 4
MIREfE B

BT X — A, Ak T 5T R)T U A A
BiGRU'™ (A ZA5A 15 5 A FFIRARAD 4 K B
BEAE  PEHUE I AR - D RE R A X =S TR
AR5 R P ], 5 1 5 I 49 a5 A R R a5
FERR AR R Y AT 3k 1 3 AR AR A 7 U
F o SRIGMHF BiGRU 2 ML AR | 2541 5 bl
il e — R A G i AR T K 7 AR D
T RERIAR MBI VIR 5] — 38 A AR e
AR BBL, HPR T 2 T RE R AR A | i
RIZ 3R (8] 54 A B S EC A 5 ARG

1 EFEEYIAF BIGRU R

Sk TR0 A v A 2R B AT B T R A AR
5 ASCHE T — A FRF U R A BiGRU B RS
R, % E R MIFEAREE GitHub 3k
SRR AR | A P 2 JEUHR  EL A 335 B s 0 1 B 1) T vk
oI R S AR - TR T, SRS A RS
T FRF AR, AR AR ] R AT aA MRk
AR U R, WRR P D) 7 h S B CHS  45 R AR
5 S W B JCEI 1) R AE RRE B 1) 7 B A iE BiGRU
P £ RS TR 3k AR B RE TSI s 7Y

ARCF T —AN TR V)R BIGRU AR
T 2T | Jorp R P U 2 3 A A AR O

AT IR PR HT AR B Y, HAR AL T IR AR Y 45
TR 5 S RIS A 15 J2 19 3 A, BE A8 B Jon o
B RARAS I S, TR A N R R A
13, GRU figh ik I H1 LSTM ' AHL g (A S50
Fb LSTM /b T =402 — WS B s P, PR A S
VEPRH ] BiGRU MM 45 R0 | A A R A 3
INT R FIHUE], 8 A AL B 2% R AT, (AR AR
T A MR, 5 DeepCS AH I, TEMEBEAH 24
FRITHE AR SCHE H A A e SIC B T e, AR A48
R AR AR AR 1 s, w1 A, R
Hh R B D RE AR AT T AR RS S IR R

(1) IR AR, B /e Github | F#K Java
TE BB VAR R R A AT | AR Je X
R REHEATIENT , AR B o vk T RE A

(2) JyEARAEFRE, B 1 AT, 7R AR 4R L
Mg, iz mss B A Bl T IRACRS B AR O ] PDG, A
H BRI HE B R A T8 R 1 Ry 0 A, R AT B
AT R, A IR A B T S
B AST, PRI T 5144 IR B R S 4056
fiE, BXECRFE LS ik I DA B VIR R B H
SREFY R —RVERERRE, Wit 5 ek a2
X 4 EEAERLA B — S R/

C =tanh(W' [m;r;p;s]) (1)

Hp i ¢ R E TR W RTI4S
BOHRE; [msripss] ZI7ik4 AR BMEZER Jrik
SRR T Y)R DUASRRAE X R ) 5t 11 HR K

(3R 25, AR R LRy B, B A o B
FEEU I AR REAE AN ) BEH A A 3] i 2 1) 25
], A EIP 4 A M E RN, ld ] =
FRAR S | G SR T R 1 A AN 12 AR RS 2L AR (L )1
SE T2 %6F I P [ 2 3 7 gl o7 12 AR 60T

e G BL, B i A — A xRS T R A
SRIE T F A, SR Al A ok A B 1) 23 (R v 7EAR
e s R 5 AR B e = 19 S AN vk g ) i
7RI MRARHS 4 rp B HL A A I D BE A O iR
(E (et ST

2 BRURMRBEREEIXCERAR

AR SCH BN R AR B A R BORACHS 1 7
YI A .BiGRU #1 Attention HLfH , 13 5 L% b & -0k
FERIRATT .

2.1 #EFUA

FEIFU) R BOMES B Weiser! ' B kR, P58 &

PRHEA 5 B 0 1 A AR O K AN A S Y T B



218 B o /5 M5 MM

511 4

FRANFZ 2 A 28 5 T i 5 A i A G

T IR ISR R P RO R D

BT 3T IR
R 3/} —— ik
- S T R 7T UL R,
g - OB 7 R I RER
7® Iy BRI S
| — i
; Gk
L s [ st
N2] I | SIFIE o
— WD
[EEER
BiGRU ] m BiGRU
1] g ta8
i |l 4
i ;
e Wi ]
%

P
i) B
w

Bl KREERERGERE

Fig. 1 Code search model construction process
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Tab. 1 Comparison of experimental results

Model Precision/ % MRR
Sourcerer 41.5 0.45
SWIM 45.6 0.48
DeepCS 47.4 0.67
Our Model 50.6 0.72
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Tab. 2 Comparison of model effect

Model Precision/ % MRR
LSTM 43.5 0.41
BiGRU 42.8 0.42
LSTM + Program Slice 49.8 0.53
BiGRU + Program Slice 50.6 0.55
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