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Abstract Component retrieving and matching are one of key technology of CBSD and software reuse. Component
matching technology used now in component repository has two main problems. One is that different expressions of
components leads to the difficult understanding and sharing of components, the other is that different arithmetic of
matching emphasizes particularly on components which causes some redundancy and irrelated components. An uniform
component description model which makes use of XML Schema to organize components hierarchically has been brought
forward in the article and the author also introduces a maximal weight matching method for calculating matching degree

of components in semantic and syntax. It is testified that it can not only help users to lookup the component, but also

improve the precision of the searching.

Keywords Software rqeuse, XML, Component retrieval, Component matching

EFHBERBRATT R (CBSD) B2 RN AT AN EE
BAZ—., HF AR ORLBOMERRITEE AR E R
AP EBEHHERS. BELBEXRPREEOHAGRR
PCRECEARA R EF UL 2 T 4 8 IC A B A DU AL M 4 LYY
VO, RBFILEE—fES AR AT LILE K
Tk COHIEARE Rt . A KBHITAAE. 2
HARREFTER—METHE LSRN T L, B e
S REFZRRLEENAGRE— A FFH#ER,HEH
FAFRARSREAUEEFOB R RN, T H, HE 5
HAHRMAEY R, E R ER, B RRY
ICEERE FEREMMLE TR, eEd Wit S8
O HR AR ETR R TICE, A8 74— ST XM,
Fobh, BRTURP TR 3R R R MM n 8 R R
ERLEM G EME, FHilt, 2 X% Naiyana Tansalarak
Ml Kajal T. Claypool $£ Hi 9 XCM &I, B T —Fp 3y
TR ES R R IR E TR, LR AR E
[EI R R AT R A — R AR B, 3 R T —Fh S B TR s
BIDCEC I . O BRI R A AR AE O R FA AR TR 938 L
BUETAUCAL B R E A EH L UC AL R , AT B AT
FAERICECR R . §5 38 oF 5536 UF HA % VT Al £ AR A2 R e 14
EERWER EESOhERE THEMERER.

1 BT XML B9 —H#H#R

Hotk A R P T S PO R AR . R
SR LR — B L T XML 35 57 5 RO 25 MU I
RH BT BRI (078 XML 35 5 R M A g 60 1
fese R, 7E3C[1]0, R A B R I T XCM B,
XCM #8Y E B BARIE— ML W 34 EEMHS 2
AR SRR, HAfERI5H RN & HR AL
AEES BERRE R T EANEOES, TR
SR T — Mo P — B BUSEAE A M TIPSR .
LR BRI A SN 1 R

N T 4RAERHHPETC B IR BT S R M0 5107, A SOR IR
EICEE MR, ARIBE | M%5H, SR — S RBE S
P TR TE RO VS REBE L AR5 B — 52 MO 0
AR PE R TORE B, TSR 486 T 344 4 T IR B S 4
ELS |

2 MHEEEZ

R L AL RIS  — SRR (R B O VLR, 55
— 2R [ RU33,  f) R AU I 2 o 9 S P44 22 [B] B UG
B, AXFHRENLEEEETEE.

B — BRI TERRT AR KRBTSR KT RIS R LR MR B LR, EEF R R RS
BURGE A SR AN BIHRLE, TEHATE R TE RO AR,

+ 279 -


http://www.cqvip.com

2.1 XML EATRICHE

XML R FIEE XML %X R — g, —
RE—NFHP. BEERNEANE TRETRENERAZ
#R. Blin, emph BAILEHKAI K emph M THK., EAXFHH
AR XML O, A BEA TR NERD AR
K —FONBERER, TERAENFETRANERE.S

D000 http://www.cqvip.com|

REMHRBEHERE, HE R Syn, BI40 Type, Style, Sta-
tus ;5 — BB UER, FERAXATEHFBEHER
X FERRFERE, RIS N Sem, Fil i Label, Package, Location
%, {B—A XML L& R & #EFE /M T4 (Pattern,
Value) JNH?%EB‘JW’PTB?&‘ E,=(P,,V, >5Fﬂ E, =(P:,
Vo) AR HE N ’

2

wka | HHAER
T ] [ T —1_
Az | me | mewe ]| (sree |lzras |
r—( version ) C style D Lstatus ) Qdelivery) C role ) ( pre j location )
_( packnge) C Jocen ) ( mName ) ( stams ) m
'—anguage ) LpName ) L desc ) C eType ) ;
_< model ) ( writeMethod ) pre
addListenerMetho :
—C Domain ) L desc )
.
i ).
L publisher ) (readMethod ) =
B 1 # XML REAREHE
EX 2.1 %P MP, BT Syn. HFWE P =P, 3H  EWERFEER? flin.A<E 1 BEH%E P,

V=V, ll# E. M E, LKL, ICECE M, =1, BNIRIGED,
M, =0; :

EBX 2.2 3P AP, Tﬁlﬁ? Sm»%ﬁﬂ P,=P,3#H
0<Sim(W1,W,)<{1,0|§R E. 1 E, JLHL, ICEL & M., g Sim
(W1, W2) . 3B AT 50 R 3R AR R 2 H
418 ORISR . BT 50 MRS SO DIDLE 3%
ERRE TR BN AR &, WA SRR
BEEHFEFWRBREZRIMRRIFEXLT Sim(W,, W) E
RFATCE Z A

2.2 HMUBRXESTE

EAGERUEHENER B EE REERIES.
BB BREREMERIEES. EXFENWLELER
BB A ) Schema #38 T8 L ICEETEBE .

BY 2.3 EXFENICEE

M.-nf.,=Zl_lM,n W, W) XQ
Kt W. Fm Bt EAFEHTE,Q RAREKTEX AL
FRE IR ;Q; =1,W, X BEHWEERFE S Birt
HEAFEPHEMMKITER. E5ERTENNENXIRE
¥4 R P o BGOSR AR B A P B S AL

2.3 WIEELREE

M ERBYE. FEMEHNES. BB BN
B XAEETRE . XTik, 250 i f4 R 5T E R a5 4 5k
ERSHHFRCERRE .

2.3.1 HHAAEE

IR RAEBEETAIEELTE. UBHIF,. 05K
Name, Type, Access 1 Style EEAETLER. ZEH BN E
FIEATTRERICELR D, BICEE R 1, MEAN B R
BHERNBUHERRRF RS TERRERFEEEELXT 0
B/ANF 1R VCR ; & AR ICE .

X F 18— AN B B A L DG B SR, A0 e BE B B AN OT

+ 280 -

(DFERYE P2, My, (P2, PO =1 M, (P, P1)=0;

(DFFELERBYE Py M, (P ,P1)=0.M,, (P; ,P1)=0. 7.
Hooh M, R A TR IR IE Mo BT A TE R
B ISR

LU o 42 R PR 0507 T Pa B Po A ISR
(BRI T Py Ut P AN P XHE,
R MEREAY.

AT ERIVHR B IAIC R TG RE R £, 54
PR 52 IR ESRLIE My H AR

My = TIM o pi X (35 Mo pj =), Jiot . Fe Rt
TR s py BRI TR 0 BB R
B %1 TR DT AR R AHET R,

A1 BE G FhaRELE

1 F =
pType Status Status
Access Pre eType
—— Style Post addListenerMethod
BHRTER -
ParaType | returnType removeListenerMethod
ReadMethod ListenerMethods
WriteMethod Listener Type
Y pName " desc delivery
BXTLR Desc mName

MERENE WENEHRAENE D TEHFLEE
REMA R, LR ATE L — AN TCEL R Reowy (0
Remy <V, AF R4 — B R T HEBCE IR
MHE AR R IR B M>Ra,., B, BA1IA N %8 R It
AR, B, A ZE R AR, T S M=0,

2.3.2 MHAAR LG EER

B R AR, BB EZRIFEE—1E2X
ZHLEXR. UBHEENG, HHERNBHE P {1,


http://www.cqvip.com

Przom s P L Pe{par s Prz o5 pom } s ST Pr FRET— B
¥ pu 78 P: FHEZANBYE py ) pu- 5ZILE, BT IE
BR300 MCpiis 120 »M(pris pa) s+ Xt F P, FHITE,
FIREAFTERAUMIEBL . 75— 5 T, K4 DC FE A BE DR 3, 3R
PIA-H {4 B AR 5 DG i B DC A , R 215 TREC 2oy, R
REHICRCS P, PR EREE. i, BRITFIAZHEN &R
RARDCBCBE 6 0K B Bl R R I EC B &, WA 2.3,

EREGP.E)Yp , R E P ERBHEE AEEFH
HBUER R R R ICRCE M. 39, B 3 BE 2 WS
VCRT , BA AR IRAUE R RIS EERE Y 0.

Pu P12 P13 P14

O

0.7 0.8

P;; P2; P33

B2 frREERTH A

B3 HREERmHEEZHE

IR ERE R BRE , T DASR B KRS L, RACHE 9 1
DG R ICECEE , TR AT BAK B SEA (R R IE SR R IL LR .

EX 2.4 H_HEP,VpEPG) EX—MTHIE P
ZOMEY P EPLLY by €EPLIEE 1(p1)+H1(py) =Zwpus
250, U I(p) & G(P, EYWMT AW SR HAF, P P BHY
HHIBEANBEE ,w(py, b)) BIFIEITTE pu. o, WILEE.

EE1 BIUPRGCH—ATERLSRD, & GHETF
B G, H—AFEARILE M, I M & 2 G HERLES ,

B 1,7 LB A Kuhn-munkras ZEH B3R #
AR BEAE I R AR KAXCES. T iR A Kuhn-munkras
BRI S B RN I RE.

Kuhn-munkras 83 8 8% : FFAREHE R — T AT SR
B LEY G ARFRBEERG WERKER, & G FRE

— AR, WS ER G MR IRILR B, 4 FREE

BRI — AR M A—BRM W H, H REM'A]
KA. XA ABGHE | B — M FT T AT S AR T 1,
BEG FHaEM M H $HY, B HWEG FH#EEK,
XRP B TS AR T R VT DA GRS T &, H 8| — B IT AT
EETFEPRB NI,

Kuhn-munkras 585K i 53 525 KA BC i 53R -

Aa(p) G puIFEERE

S:G B M W ERT Py KBS

T.G, % MACHEW BB T Pe MR HSE

F(p2) s p2 BISLFR

Na (8):S TG, FHISER

WA B B RIAUERE W=w; L.x.

(OB LS

D000 http://www.cqvip.com|

Vi< max(uy; ), V5 1Py ) <0

(DR RE

Vi, Aa (01:)={p2; | po; E Py 1 1)+, p3;)= wy}

UK G F—REEM,

HEMEEEEP, AT W MEBEG KK
RUEEE, 51k, ENLER Py FHHEB &R u, S<{u}, T,

WHE Ng(9H=T,i1&

a;=min{l(p1,) +1(ps;) —wy }

(p)—a;,pES

(p ={l(p)+az yp€T

1(p), At

I<1,Aaq (pr)<Aa (pr), $(5). FMW, B Na (H#T,
BT —%.

GORA P €S, p: €A (p)— T, f(p)<p1. 5 P2 &
MEBER, B pz€ MM S<SU{z}, T<TUl{p:} . ¥ (D).
% B MPAEEE S, WAHE L FR R EEER R, N p: [
¥, ERRG A, NTE B —& M AT KEER P (v, p2) ,M<
MPEP)#(3), '

B EEET LR H R K ICEAUE, 5 S EE R
KICEE.

2.4 HEGTHEXHEREE

WEFEHNE, £ T XML B4R ICEE AR
R M EETEENEOESR, S M EETHENIR
R, TN ILEER S IR T EH: — M2
FH 4 LEL, — M RA A fE S LA,

W FH 4 XML #5215 8, SR8 FH 45 R BR.
ERLREEEBIE N FHGWICEE, — BRI
B R RSy 1k, AT B BT R 14 B A 15 B DL L
FE A4S E S IR AR SE R AR 1 .

H 28 A 15 8 T B WU AT 23 % 35 1k UG Be AR 44 18] 56 2R [T
BC, t — 3 WL RIRHE R B HA TN IS RC B .

2.4.1 &k B4 6 £ £ AR .

e JUA R E R R 1By g7 U T s 7. S B ] Y
Bt HRWEEERRTTRLE 2.

A2 kitEX deiEgkaE

BETERE ETHE
- Pre True/False South/Center/Nouth/ East/ West/
; Post True/False Location| SouthEast/SouthWest/
_ NouthEast/NouthWest;
L maxQOccure Role | Master/Support/Client
® Role  |Master/Support/Client|

PRI 36 Rl At 7 B OR IR Bl , T AE X 5 RhERAERE
(operator) KA R R W EA KR, 43 51 R SHR1E T #
e ERARAE GEBIRE IR RN . IR A M IR E .
PR E X R R B — BT B IR .

2.4.2 BIHEX e R %

X F IR HAEKAITE, A Role B Master i %, B &1 E
Master ¥4 it ICRCBE , SR JE AR SR A0 10 5 oA AR R R LA
X Support F1 Client #4485l {4 F1 )5 44, TEFH H B A F
MR R RICEC R, BE TR A EAW LR . B
AR

long MatchDesign(Comp compl, Comp comp2){
long Muign =0/ /58 X BT A ML AL
long Moecamp =0 / /78 X BT HICELE K O

. 281


http://www.cqvip.com

{Ong Mmp =0// % X LR IAFE PRI E R 0

ong Miem

comp curgomp/ / SRTHIAE

if (compl. children. Role= = Master and comp2. children. Role=

—Master) //EBE& LA
(compl. children, comp2. children) ; / /3% 3 ¥ F it
HECHr TR

Curcompl = compl children;
Curcomp2= comp2. children;

U (Moonp =>0) {
Do While(curcompl. next ! =null and curcomp2. next | =
null){
If(curcompl. operator = = curcomp?2. operator and //#{4
MMAERRREL
curcompl. Role = = curcomp2. Role and
curcompl. Pre = = curcomp2. Pre and
curcompl, Post = = curcomp2, Post)
=M mp (curcompl, curcomp2); //i#IHEH T
ﬁiﬁ#ﬂﬁ‘%ﬂ?ﬁﬂ)ﬁ

Mxnmp ramp +M1¢mp H

Curcompl =curcompl. next;
Curcomp2=curcomp?2, next;

}
M, omp =Meomp /compl. children. length();
}

}

Mden'gn =
(Mmp )) H

return Maign 3

comp % (Weight (Moeamp )) + Mooy * ( Weight

l{ong Mipenp (Comp compl, Comp comp2)
long comp. M.z =MatchFeature(compl,comp2); //3REUH 4

WL AE
a%q&g comp. Mz, =MatchInfo(compl,comp2) ; //3KREUH 445 5 IL

long comp. Msign

if (compl. chlldren. count( Y>=1//EmHR—TEEH M
long comp. M,;,,,g,, = MatchDesign (compl, comp2) ; // 3K B

it L AR

return comp. M feeure X W puature + comp. Maesign X W aesign - comp.
Mifo X (1—W feature —Wdesign ) 3
BRI AT 3, R AR B HREUE B B AT LA
B it E B R A IC R M -

3 MFLEEMEXTREE

U R ARG R AR A B R T
BEEE Mo s Micarure s Mlesign » 37 B MU 3138 HH B F XML H#5R 914
AU BL B , 4 A 3o # 4 DG B G B B9 380G

3.1 PLEBEF Mcomp

VCBCRE Mcomp & X T HAER B R EL A #E
E. SERAIHEMARMRER, RITHaHP 35S
BCAYE RO DT e B B ik

Mcomp=M_pure XW fegsire T Marsign X W gign X Winp, X (1—

W feature — Weesign )
H, Mieesure RRFFEE B ILELE s W penrere T8 B T LAY IL AT
BUE 5 Masign 3278 A A U L BE » Wi 32718 85 X 10 199 DT
B s M, R ARG RAILELEE .,
3.2 WHERE Acomp & E Deomp
TiEFEERAN T Bttt 13 2T R RHESE & &

ANRHIESER L E
- N(Method') | N(Property’) | N(Event'). .
Acomp=C(Method) T N(Properiy) T N(Evens)

H N(Method) 7R BHrH 4B YERS N N(Method ) %
NNk

JURE Deomp SER AT T WA 44 o K IT LAY FFAE 48 o
B ERNIE .

» 282 -

D000 http://www.cqvip.com|

%Eﬁeiod ))+ (1 _ N(Property’) +q

Deomp=[(1— N(Property’)

N(FEvent') .- .
" N(Even?)’ 373

Heot N(Method") Zm B+ B M5 ff‘JAﬁ

3.3 XIoME

TR FB . {# T —4 SliderFieldPanel #§f, &£
— B E KA 8, B Javax. swing. JSlide, Javax. swing.
Jpanel, Javax. swing. TextField #l Javax. swing. box % 4 /~4
HAHAMR. R, B XCM R S8 m 8 H T JLE A4
*FF SliderFieldPanel FyPCECE , W32 3 fIE 4,

A3 MAGEMELEGERE

Comp JPanel |JTextField| JSlider |FieldPanel
Facet
genlnfo 0.73 0.71 0.75 0. 98
Feature 0. 288 0. 307 0.189 0.779
Design 0 0 0 0,775
1.2
1 o i e
08 g g gy | —@—genlnfo
04 f L Design |
02 f T
0
JPanel JTextField JSlider  FieldPanel

B 4 SliderFieldPanel #{4 fIIC R B L5 E

HE 4 TUEHEEAFESEYEM L, BIFhigE
TR, BT REFOBEAHLE .

git w351 .BHE T I2EE¥VET Java G ERS
HSCL(HS-Sysway Component Library) &%t HSCL B%&
B R RAELELREN SRR, KR MVC &M
BLRE 4338, AR O T (4 BAR 00 B o (ELX T BHALH A1
PERCRR B A A A RS R . 4 SO o % #4442 43 04 30
BRI T —F AR RS EEEOEY A
AR AR T BRI . BTk S U aRRY
B, AMBE T AR EREER LER . RE T RY
FEE R B PE , IR A TR A, R AR T E LSRN E
B LAYIER THEMNERE,

& & XK

1 Tansalarak N, Claypool K T. XCM: A Component Ontology.
In: ACM Conference on Object-Oriented Programming, Systems,
Languages and Applications. Vancouver, British Columbia,Cana-
da, 2004. 10 :

2 XELFEERR. ETEPDHATCEXHMETR . R.2=)E
PUBERILIE L E RS 9 E: &4t,2002

3 Bondy J] A, Murty U S R. Graph theory with Applications. The
Macmillan press LTD, 1976

4 Tansalarak N, Claypool K T. XCompose: An XML-Based Com-
ponent Composition Framework. In: Third International Work-
shop on Compositional Languages in Conjunction with 17th Euro-
pean Conference on Object-Oriented Programming ( ECOOP ).
Darmstadt, Germany, 2003

5 @— A% BT J2EE F &1 Java A ENTIR ML .
HEHBLE,2006(5)


http://www.cqvip.com

