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Abstract

With the increasing of software scale and software evolution, it is more and more important to construct software project
knowledge graph for software maintenance and software development. Automatically constructing software knowledge
graph with complex structure and rich semantic relations based on the multi-source heterogeneous mass data such as
source code, mailing list, issue report and Q&A document generated in the process of software project development is a

key challenge to be solved urgently in the field of software engineering. A code-centric software knowledge model was
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proposed, a two-layer plugin framework for knowledge graph construction and software Q&A was provided, which

improves the efficiency of software understanding and software reuse. At present, software project knowledge graph has

successfully deployed in the Apache open source community and in the domestic famous enterprises.
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FREEE 5 F BB A e B En R I E
SR IE TT B SR e R T EAE N ML T
%, N H PL BT U T R 56 R
A T B T A A 1 A R BRI (R YA
N T A = N a7 " = TN 5 W = N
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PR 255 S0 S ) BT TR BE IR AT
54248, ST KA AT E I i A
UL, B RGR S TR IR AT S LS5 4
B AR AR 1 R B R A a0, £ T
FOIR S5 478, M 109 GBI (1 H 5 %L
PEHRECT 2 715 1345 AR SR A0IH
31 104 40853 B MEHTATILL 270 6945%
BT SOOI AR, FZ R T — AT [ T B
IR 5% 43 38 ) 1R R LV SR R B R AR
N

6 HXIE

ITAESR, ST AR B AH A 58
VEZW G 22 o FH5C AW PARECR 43
PUMEL, FR kG AR R 3N T

RSO HR B S A JE N S — 2,
T8 12 M BRI R B B AR S AR 5%
RFNE S IR IC . KT 45 A PR 5 1)
Hdw, —MAT LR AA Lo SRS 5 &
RS G 0 J7 R EUR . BT,
SRR BT AN A A B T
AU (open domain) TG S5 SCARE
HrE S EETR . AR TR Finkel
J REEANUOHE T —Fh BT & R BE P37

(conditional random field, CRF) J¥ZIf5
U SR T, FRH A A FStanford
FIAREF AL T HAEH; Angeli GEEAPHE
HE T —Ff BT A 5 4 4T I =T ZH Rl R
J5iE, R TN A T H.OpenlE, B H:
Lk E|StanfordHRTHEF AN T H A,

AT 55 450 35 119 TG 45 ) SC A AR A 4
B AR AT RE A AR B 2K, R B
HRBEIUREERIRWNE, H 40
WA SRR A X — I R A
PRGNl & o 30X J7 T AR TAEA
Dong XZAOHEH T—FE T BV
M =T H TS PR T, JREZTT
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BIES TR ENRERE Y 38T Rk
F 35 D ) TG &5 ) SR A 7 = e A
s Gardner MAEAMEEH T —Fh5E T fE
MBS AR E M HRHERE T PR A (path
ranking algorithm) , iZ J7 ¥ BEAS AR 35 40
R T A ) = o0 4 I R R =TT
ZH; Socher REE A BIFETF 10 22 [ 2% 565 4117
g g = e BT TR IR S, T RE
A SR HUHT Y =T 4.

FEHVAR T, A 658 TEE
BLRTEAMA N AR RS (A 2R E = 2
SCHE, VAR AnAR) 5T iR P 3 s BE AL
ARG %,

AT ] e PR P ) AR B O
T 102 R P PAA 2R 5 A T 2 H2 H
(R TR AR A 7 T SCARATT, 5 L e 4 D BE b &%
ML LR RIE L, AT AR IR E
TR SR HE R, HE R £ & BRI
SEARAE R B SR B 25 FH P X — Rl A 5%
HEAET N E SRS () A B 25 A AT 75 L
LRI E A, JE @A (semantic
parsing) o F-HI AT Z 5% AN HX 5]
)77 ¥, 2 T HE 8 U 35 SRR AT A
550 X KTy kI A T i AR A mlE
AU Sk i AT R TR S R A] B 1 S,
i, Woods W AW T— DAL K Z 1
FRET A MNARFELUNAR, HRZFRR
I GORE H BR b ot £ 19 £ if0 . A0, DA
AT AL AR A ARSI A ], Begel A
S N O AT — AT ) B H AR R A
IRIES Bl RS Hoozizat, n] LA FHiEan

“FileModifiedByFileRevision Modified
ByChangesetCommittedByNeeseBarke
ma” EAREF T IEA; Lin JEAHF
KT A AT & 3 AR S
WRLETIQL, ERGHTHE T HINE K
TR, AT X BE 22 1 AR TR [l )
BT IR AR, BB R A HOR
HOTRE K e, BT 5 T4 T AR A TR

JEE 2 ) 255 R PR I SO AT T TR AU
PRI TAEA: Dong LA A S 7 4 &
TIWLH K& 042 (long short—term
memory, LSTM) W& H 815 = 7] f1) 5%
i AN 8 2 ik =5 Jia REEA O
TREF M4 (pointer network) MR T #
FEHR A ERIRRR G AT Yin P CEE A RO HY
TR REAE K BRI S5 A9 1R T G i A 11 O
BT FE

BT R E R R R TR
S AR AR SR 2R o R o R i R
SCARFAR ZBEAT R, A SEBE A
SO RFE R Xu YEE AR
TR T Wikipediaff i F 2 M A
JETT . N T —AAME A, EALIH A
HAHE T Wikipediat M 28524k, 7£
WikipediaHt, X L850 R % 5 A H (K1 3
VNG5 Y =3 S R ETE (v TN 75 N = 41 | PN E SN
IEFRAE . M AR B SEANE BB 47
X —T7 A% S AR X BN ] 7 43 19 5
ARG BRI I & i N2, 4381t
FeMSRFERSORMHECE., 25, ¥
X LERE LR T i SCARAR DL Ze b 2H
GIE—R, VA T BT, IF
T WP S 19 77 R IRAGX LeA
AR M HE N FLE . Bendersky M
EENPF FHWikipediaH o sE AR iR 5 2
P N I B SO b 7 i K
AR BRI, AT BSOSO 2R
Dalton J& N9 T— kLT 2 24
SLARFHE R A T R TTILEQEFE (entity
query feature expansion) . JX—J7EA
{5 R8T &S A R IR S SR, b &
TIRIE AR EE R TR AR RS HY SO R L
AR I, FE2 9 R, 1% 07 A
FRR T AR AR, I T ENIFEFIR
3t kg i A4 L 2R BRSO AR R A
X LORRAE i i — ML g A S R B LR S AE
—i&, AT BT 3 AL B o BT ¥
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Pan D Z&E A2 H 7—F i [ Freebase
FHIR B R SE AR SRRk SEBL & 9
AT 50 B W28 SE AR A A4 PR T i
AW G AT R B HAWE
S A B 2 3 R o B B 40 TG
ST 5 SR JX SO ST R AR AR B 1 H
GREESLR , b b, [ FHDempster—
ShaferiE 7 #HIE gEAT A E HE L, X
26 fige 3 SR v g H HUA R A8 I A SRR 1Y
SR, FFLLEM TR A RS 70 i ih 25 1 15
fi]o Guisado—Gamez JEEA PR H T—Fh
FET AR BT B AR 2l e Uy
¥ESQE (structural query expansion) o
X PR, FEWikipediaty, #55az
PRFAAE ) 55 ) R IR S R 2[RI 6
SO TE T BRI, WX SR 5 A )
) B B R SO R, AT AT &
JE A RTE A,

1 &%

ARSI TR I T BT REE R
T B AR E I 1 B S & M RS R . AR
SCE SN AT E 2 R SR A R A T
TONTRIUEE, % 1 T—FR MRS 25 44 D 1%
OB RS AR A SRR TR 2 s TR
HAMRGF RS T Rk, e &
SKRTRE HH LA T B AR TR 5K L AT SR,
DARATRAME, IR $205R T7 W kA7 18
53 ¥ RS EA b, AR SO H T I
H 0 R B3 1 1 2 A 7 SRR T R
W RE RS JT 8, g T E T R AR
58 LA SL B S R85 Snow Graph J H:
H AT IR AR Ak, B TRt kg
TR Z 50 21, i — 5 1 TR
A AR S AR SR g 70, DUR 3
SEEE 2 TR SORER, TR LT R R B
B REIA B IS5 o
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