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Enhancement of Code Search Results Using Syntax and Semantic Analysis
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(Key Laboratory of High Confidence Software Technologies, Ministry of Education, School of Electronics Engineering
and Computer Science,Peking University, Beijing 100871, China)

Abstract Learning simple algorithm and specific API usage by code examples is an efficient way in software reuse and
is the main purpose of using code search engine. Code search engine providing search service for source code on the in-
ternet was developed from Web search engine. It is able to locate source code related to the search input and brings great
assistance to software development. However, the state-of-art code search engines do not make a distinction between
API implementation and usage, the results are redundant and not easy to recognize, It is difficult for the user to obtain
useful code segments from search result items. To address the problem, we proposed applying syntax and semantic ana-
lysis techniques to organizing the search results,clustering the similar code and acquiring better code digest. We imple-

mented our method with a code search engine and evaluate its effectiveness in this paper,the experimental results dem-
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onstrate that our approach works efficiently.

Keywords Software reuse,Code search, Syntax and semantic analysis, AP] Implementation and Usage

1 3§

K& FFIRE B IR R, ELHK P _E T R0 B M B 7E AT
K, RRRHOTFREKEARLORFTRERTERNOE
W e, R A B, BRI BRI KR RE BT
KRB FF R 0ef 18] Rt SR B BEAIRAR AT . RGEALEIER A4 B
FIBREE N KB 8™ R G0 R IUA AR SRR A T8
B R R, T RBRNKEER. BRAOKGRBRR
WARTHRABHERURNBREEAFE—RIAE,
e U PR BT A RBRXBH R R R RABERER
REER R,

ANBRRIIEF AP TR R IEER, I EH BB
FHGTEE FRRE— Web B O T HTXEK
REBERIE. RBERSIEUIEERREAR VER, HE

I B $. 2009-01-16 & & B #5: 2009-03-09

(2006AA01Z18D B Hh,

FERERISHRBAIETAXN BB R B, EHEXK, 5
REBIBRYARABEMGERAXR, A RER ST
RIS HERF , AR L 518 R OCHRIA & A X LG 2
FAMRBERZENERERRESBH .

SR P ERE R RS A, 8 B/ RBER
NBHIRFRPMREARAEE N BT, SMIEAHLL,
RIBCMHAE B O R R B USRS 1 EEBEM T
BREAKER b, XU M TRESGE . HS5 LR B
IR . BRATUAEAT UL T LA mx A BAs
BRI EHTHE. '

B, ETRPTAMIM— SR ERNEE, KEF R
MEPARRTRBERNEZENEART API LARB
ME 5 API AL U85, R Hoffmann %581 400738
RERSIENAEBI. ERENS Java RBAXWER

7 30 3% B 2 B # % # 11 /1 (2006BAH02A02), E R 8 & R B 5 & B 3+ %) (863)

M OH EEHREFE & WEOSAETWMK MEWRA K B ORISR W Xk HE.MLARW.

+ 165 o



FORPBENER BN ERESMASEED (AP X%,
BEIR—TE L APLEREANREREE, ZHFEA
APLHJIEHI{E R U REWHEA AP (AR BINB. R
S.E. Sim MR AF R SHRP A RKEE, ERE LI
HSLB LA R R EVE AR Th R B BT A 07 RABITXHRES#EAT
BROEE B, MRBERRERDHE I AP
LS APT B RLGARSETHE BEB TP
EH M RBIBIGRAB AT

HW R EREGER P HAMUABHTREL. KEHA
R TRKABZEFAEERSHEMUKEZ SRR,
X EER M TS RAE BT RE I AU T R B TX — B R
AR . MR- BRXBANRRERGTH
WIEXEBH, BT F R, S B RERPSFERBNMM
AL H B X SR RR R HITAR EAF T RAR LI EM
R RSN, M ERERFHHLNABHTRE,
BENHURRERRE-RERSHF,, XA EE T
6 A P R APL R RISE BT s FGE RO v, T &1~ R
BaFEN P RS T M g AT Z R, (UUR
A BB GEFED SR XHE R R#T RIS A RIR S b3
BUACES R, B TE 5 AR I G5 A L B BT AU 32
R Y i LR L T AR RS TR 26

BN REERGREEPAN BN ERAR
BRAANRERENGER. BRERANEREAGAFNSERMN
RYBREENGEL, ZRPAMENMBRERTER S EIHT
REMBRENREENEERE. NABRERNIFHE
EHERTNIAETSRRIMLHNE, R LBAR
SRR, UEBRESZRM.BHREA A SRR, I DR
BAT RN MR SERMXHERBAERAH. A
AR RTIERIMB T LR, MRS
BN BT ARIB LA RS, = B LA R, 1
LR B E BT BT SR CEIA AT RMEE L
HXKINE, BHRERBREEN - BEERREE
ARABSE L.

PAE 3 A7 AR ol LAXSACHB L F 18 ik AE U Bk fn
DA . " LLES R mFSHEA, KRR ABNIEREH
R S0 R M5 B R A BB R AR+, NTs B4
RBERER BUHBERERNEN. BT KXo APIH
ST FOEE RS, 7T LR R B R AT BoR  H
12l Web 532 B RS SR, IR S RMEXIFELH
HAMARBEIEETER AP LIAE: 8 T HIFHE
BRAVE R, W] LA B R AT 7 i MR E TR
RBFREAR T ARIE L EERAHELUAE: hTXRE
R SISIHE T, ITU R TIE R AE LT R &
KRBT HIERSEHAE UG R E A EE RS .

ASCET U BAER S T N HEESIE R
BREROTHITE, IR LR 3 AT BRI AR LR
T—MUBE RIS, ARICE 2 XX TAE#AT A
28583 WRLHIBTR, BR TABERS I EHBIE T
BA R BUR —RAEX TEMES.

2 BRMNWA*

AT EEMBARBERIIENENH, RFH X LR 34
+ 166 -

Bt R A R ITR
2.1 REERSIENLEN

A1 88 THBRRGEHEH, G E B R RK K,
HABE S HBRAR AR R SHXEHTF EASER K

BRERSD,
|| [(rawgs | [ wois |
/\

| RBRE || REERNR || ALK |
FARAE | (1%
A1l REERSIEENE

TEARHD BT IR AR ERUER 43, — {5 P ARG M e A FF IR ARG
B TRAETR, UEAmmEE, £ABEFR R
MARIS, W Java KRG EE IR RORBEZE, AR
BB ) f R EA A ER . EASEXR, MEE R
Java TRMABEER, B ZESEWE RS S Ml xR
NEBRFREBIEES. EEWAIS BB ABITEKE
VeSS A iR SE B T A AR R B IE L B, TR A A
REALE 9 K42 1R I8 Lucenel™ g7 BIHES /4. FEF P
R, 45A Lucene KRR B 48 R 45 R SCE AL ALE
TEEEE T3 21K Rank B, BRBTTBER AP LB ; F AT
FIAE R MAESEERE, KRB E AP SHABHFERR
B ERBRER, FIRAEEEEN TRARIZER, XY
RERPHENHURBRITRE, BE, BBREEPHTF
BREABET, NASSHEFRSIAERE, LK
BT, LA Web THM FRBRERF .

2.2 SHRBEAXRES APINXHABSERART

AHRERIX 2 APIWELHAB SERARBERE -1
EEBR. —HRR 0 AP LB SRS ZERK
RREHED, MAFEER APLERNIRPHIHED
RS EEERN APLAEE, HITS B U042 1R (authori-
ty) P BUFI L Chub) B TP A48, 43 B R — BB K5
AR EEMNTG AN EIEEZ N EERM AN,
FEMTA TR, HRER T — M HER SR,
SEHEMEZEERAXREMRZEINSIHXRIEFHEL,
MAZELMNEE AT IR DR AP EHARE,

5%, 1 Eclipse IDTU? 4y {5 S ML 28, @ 1d X A ity
RIGHE Java ISR I X ELRLR GERBD TR K
B, I Java 2EF12E B 9 T B AE R R ARIS 4K, R 5 X
ERSAT K B i, R E Java HEZ EKWEEAAXR
CBN 7 gk e o oy RS LAl O 5 B BB D) , Java 7 EE 5 Java
KB EFER E BT RBAHB BN X R, PR Java 2K
BEEDZRMT REEAXRR. ERXAETLUGE —EX
HERXR, XBERES T — T AU R B A R
Java TR ISEEEE.

RIE SRR ETRIE, KT ECO A,
PIERALED  Javadoc TR, X & #8434 T e BRI 8] . 4E AR
IR (fielD B MRS, K RH AR Java REFERER
RBIART|, iR A E TR B R UGE R , HAUE Btk
WA .

BjE, YA #TERN, HEEERXCRIARZH Lu-
cene, JF 41 15 2 B9 SCAHE 36 BE B 0T 200 MBS LR




YE R & (Root Set) s WARE & Py § MU LA, Bt 65
BRARMATY R, W AR S0 R 3 S A P B i S A (o PR B 40
TR B R RSE A (Base Set) ; RIEMIBEBES AT
BB B I, 3 SR SR AE I, B4R 4k Authority #1 Hub %
4, #4735 (Power Iteration) , A B W ERK EE 1L, B3
ZARRB LK R Authority F1 Hub {8, 3% Authority {8 R B K%
BREREBEGH P BN S RMXK APL LA,
X T APTSEH, MUABERE G R BIX % AP K AR
B EEGHP . X, BETHERRAFR, TR T I API
SEIAME ARSI X .

2,3 EHATETEARNTAMHEUAEHETRE

AR TERSEMN AN ZER M TR Deckard M 5347
YRS R . A LB T SCAAE L BE W K 2 7 85 Deckard
BESE 47 3 1) ARAS A0 35 B 454 IO A (L HE HEA T AR I, 3B do B 1
AR EREIT BRI, ERY R ZATEH Deck-
ard X2 i ACES R o 09 BT A ARUES HEAT R T 5 4R J5 X ke B 45 SR
BEFT 534, AR Deckard 18 2 AL S 1 BR 5 R4 AR
Sk A BT, % R K ID fE AR B LR B R .
ERIFRERE  HRAMERE D WRBLERE—
&, BB A Rank (HBRFHABLEEIRERER, HiHE
RERMNVELREEE.

2.4 MAEESEXSHENEFHRE

RIGHELMBIT R EA HREEER 5 17, BnE
FTEXHPHTS, T HEEERRE RS E RS
REGEMBTHRE . EAMERUSEREREHE
B — AT IR IE B A R 7 AUE , e UL B & 1 5 171ER

HE, BT

DAREADLAAR R, A REBRHF AT IR T
BRBUE, LURIER B I b5 W — SRS AR IE , IR A
B/ (O FRESRIE, RIERSER —TEHE S
B XMW EESTEA B3RS G, BT IR
BETEEARTREERS .

2){# F Lucene K33 [ #9545 5 o AL46 6 o B0 6 4R A7
ESCPROLE , HHER BRI ELT, X RITR T —EN
UG, FIaT, &AUBATHAE R THEBAT.

A TRHE N SRR A L REE RN
B TERGI B Br B S XA T e , S T RIEE X b
BHEIEKXEE. RITANRRERESSX T BN
BB K, (BHRRZ X FRUSE XA EEEEW, 8%
R ERAFHBE LA ERRBARERT]. BREH,
RPEEREBEZE, W KRRER L B, XX
FROEAEATEHAARENSE. 2HHANT .

648 public Object clone()

650 DateFormat other = (DateFormat) super. clone() ;

651 other. calendar = (Calendar) calendar. clone();

652 other . numberFormat = (NumberFormat)
numberFormat. clone();

653 return other;
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