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Abstract: In order to better meet customers’ demands for the provision of web services, the se-
mantic rules are used as the means to describe the service requests and the OWL-S service de-
scription language is used as service advertisement description language. The contribution of the
semantic rules to the matchmaking results is reflected and the calculation of matching degree is fa-
cilitated by adding an impact factor to the rules in the service request description. An accommoda-
tion coefficient is introduced to judge if a given matching degree is enough to have a matchmaking
success. Experiments using OWL-S TC V2 testing service set show that the proposed method in-
creases the effective rate of recall and accuracy. Comparisons with the sub-sumption and the key-
word matching based method in cases of £ setting 2,5,8,10,15 and the maximum possible matc-
hing being 20 show that the top-% precision is promoted 15%,15%,9%,8%,2% and 5% ,13%,
30%,33%,30%, respectively, while the accurate rate remains stable at 95% or more.

Keywords: Web service discovery; semantic rule; precision

XIS — 43R R BUAAE L (UDDD R . RLOCHEF VR RE AR 1 IR 55 & HOR A 4 3 e

ks B4 . 2009-06-03.  YEH A EilEA977—) B WA RIERTER IO B M. BEeUWH . BR A RB S
4 BhIR H (60673170,60803162).



36 [ I N ]

PN

E ¢ 5 44 &

A FE R, 2 AR R B A A DS SCHRL -
3 IR 77 1 LUBAE A4 52 B4 IR 55 1R A Dy A 553K i
TR I 5 e 55 e A i 3 o Xk IO R il L R A
FIDCECES R, 207 1R B 5 TR A A 5 iR 55 &
A R 2 18] R AN X PR R 1 e oK % 1R 55 37 5K i
RS A AR A A R A AR (M LATE 2B
AN, SCHRLA 175 18 T 55 3 KAk 5 IR 95 &
A il 22 AL AR AN X AR o AELR FE 70 IA TR 1 e 55 37 3K
FRIAS SR I — 2 25 A 2 SRR 195 D0 T AR 4 T A e
S5 RP R 220 I A A 4 A £ R AR

ARSCAR H LA SR Za i 1) il 55 375 SR Fifi ik » LA
AS AL T 55 4 AT il i 308 2o 36 e A 4 3 R R
AL TR R LI A HEAT A R e 55 B XA AE R I
AR AR LAl GER TE Top-k £ i
AR U M58 A T IR 55 HEA

1 B ik 55 ik

AT L Web 55 I REAMIE 2  IAKRIE 2
PR R 55 ik 0 AU T ik B 4y SRR 1Y
A A A BT ] T 2 S A DL S MR Z T 1Y
YR FR . AR SCTERTSE A 18 SO 75 (1 S A
ELEE L Web AKTE S 42 5 (OWLDL) 2 5
Bl A A IR , 2 Hh 1 SCRILIN A4 T XA R A B A
07 P R 55 T SR A 3R 33X o B R IR 55 A AR 2 A5
JB IR 55T SR AR 1 10 LK B A DAy i A o SO g A
P 1 A it J PR A I [ R, 2227570 2 b D
LEE AR SR iy A g 1 R 2 ER A
B » BPAS R AL AN 5 |2 B[] A 5 O L)
HAEG A AR TS 5 b T A A5 H0 4[]
OEY A

AT K IR 5518 R B E—2H v SO, e 45 & A 4
R IR 1 OWL-S JE 3 g5 Ak IR 128
LT CARIN' Sty Jy 2H A (A 5 R 45 L k.

Y5 —MHRIE By = (Bo, Br) » Horft By IR
AP Br R B, S T 528 By ] A2 1 7Y
IR T ZER S I HE L CH T ) S A e B ARk 3)
HEFR) , BP0 ) 347 SLD(Selective Linear Defi-
nite) Tl » 2 J5 XA 0 4 34 8 48 I 1 B A T A
R IB AR LR R A FL T R . A ARSI b AR
SCRH OO JDREWSSE g4 35 | 58, 2 S 517 1]
J ] AR
EX 1 %% OWLDL (5L Vo= (Vs Vs Vi »
Vs Vi s Voo Vi) s b Vo FoRBHRER .V, KR
MRBHEAES VR BB ARG VL RR

EREIEAES Vi FBn MR ES . Vo Zon il
RIAIES Vi BRI IR HESR (RDF) (9 307 4R
B2 VRN ARG W — 8 SR
BiNB: B, —~H (1 H: ()1 Hy,

;EEEP:HI NH.N--NH, yﬂﬁﬂ)ﬂ”%ﬂi B NN
B, AWK Hy o+, H, . Byy -+, B, B C (), P
(2,9),.CE€V4, PEV, UV UV a2, yEV L U Vi
U Vi IR — AR K40 5% 2455 IR 4 e ml LA
S I A 2 A I A A MU B Sk RS A — A
JE 5

T SO ) 38 S5 38 H 9 Horn LI 2L X
TLHERNFRE T EE A R E 298Ik, I
SR A e (8 B — AN S5 B #E A2 A ZE R Sk
YA — AN H i— % il 2 MU I8 A FR T i

FEIX ZR TR SCRRI.
A':‘E-‘.S( 2 é{ﬁ\% V() - (Vcls ’ Vop ’ Vdp 1) Vap ’ Vind ’ VD ’

Vi) s — A BR A8 SCHLI P 51 FR R — A1 SR
JE B
.

é{ﬁ\ % V() - (Vcls ’ Vop ’ Vdp 1) Vap ’ Vind ’ VD ’

N

BR = {7'0 NSRRI
EX 3
Vi) s — A 18 SCHL I 3R 2 B Web A K 15
COWL) H1H J2E il SCHLI A 4. 12 7F Bx
(Brkowt-ai » Br).

XF T4 8 IR I, AR I Browa BUREAL, IF
HXFF By o B HL00 AT L] 56 2 AR Al LA
i /& Br.

EBX 4 %% Vo= Vs Vs Vi Vi s Vi s Vi
Vi) — I 55 3 3K i ik w] LSRR O — A Be =
(Brkowtai » Br).
2 Megs Kk
E)‘( 5 é{ﬁ\% Vo=V, Vop ’ Vdp ’ Vap s Vinas Vs
Vi) s —A> K 37 s S

K:B. (1B, (-1 B,—H (\H; (1) H,
s K 5200 R 26 75 32 90 D00k G e 45 2R Y 52
M 22

IR AS I T R PR 22 A A i 5 DR
BER AT T A S ). g IR 55 I oK A ik
(RD) . AR — et ki RD HA » 45 K 37 iH X
RN, FHARRL B2 W D 5 Koy Ko oo s Kol 89 5E
— RS KA IR d, BT R RD g m 250
W AR SER A5 Ky s Koo s K
TEX 6 JIRSF K AT RN M 55 1 SR A A I JE A
PR VCBEEE , B

=

http: / www. jdxb. cn



52 5 L SR AIR S TR 69 Top-k Web JJ5 % L7 -
i K :EtEP:SRclurk %é/j—;‘ﬁfjk /I\]‘BIEIQ%:%.
d,i
=1

Dy = =
DK,

e AHAG Dy BUEIEFITE 0~1 Z[H], I H A& 550
D 22532 1 DR 4 L 30 X6} DC 8 A 10 . AR e 725
A VCHECEEZ S5 % 45 5 10 IR 55 2% A 4 iR AR 553
SR ) R A5 DC P 75— AN FH VL 1 B AR
PN REL a2 Dyu<la B, VEELR I 4 Dy —>a B,
NIy

XF 2 AAFE RS AR da vde s HER
S5V SRAAA 5 FEAB A AH . 14 VE L B2 K Dan « Dy 40
R Dwi =as Dwe=a, 3 H Dw <Dy, , 7% do 8T
da ICHE du<<d.. - AICAE R IR S5 A B 1R ] 445
(RHE T .

HRAE 1385307 7581 Top-k k45 & AL (TK-
SDA) & 1 .

WA REERIR, RERAHBES, AR
W BREXFalRERAHEBES
YifE: For W& — AR RAHREAS 4,
For X} — IR 451 3K #3838 W7,
A R 10500 B T MK
If !Sat(d,Ur) then
continue
Else

DM=DM+K,./ﬁ: K;
End For a
If D=« then
Hd 75 B R 45 1 Sk i 3d
End For
Xof R 45 18 3K 38 v i IR 45 % AT 8 #2D (8 BEAT B HE R

Bl 1 Top-k k55 Kk BAZE
Top-k M55 &I T LAAR G- e BR 25 1 1 iR
55 Vi KA T RO EZ e A, AR 55 A ik
AU AT & AR IR 55 KA ik, JF B L
i R P HES L DAAE 647 J5 2200 iR 55 e 5.

3 Meds KBRE PN SR bR

HHET. 2 R H IR 55 ke BUEEPE Fe s 3222
ALAE A AR, TASC B A0 2 H P
T SR IART R ASARSS H A ISR FH 4 M A A o %6
H&HE2FRNZ AEEENER B Top-k &R K
Top-k F25E ZBUE TR 5.

EXT BE R P RN Web RS ESH
Ssais s 55 % B0 5 3R 101 () Il 55 52 B4 Skewwr s W
Top-k A fEFRH
pe = ‘.SSatis N Skew |
* min(k, | Sgews )

EX 8 M Topk BHHEREAE R o £/~ Top-k £
HESRF £ AR A R e BB L D
6=1— (%(Z;p?)—ﬁ) '/
MAE X 8 ] LI i Top -k A ERE—ABE £ A8
A B PR AR VE M AT R R AR . 1 PR BB & BRI T
R, I A o HEATRE B T 2 BB HUIR
{8, KT pe B939{E P VERFRRE pr BYSE(H.

TS

R TR SO K 21 i IR 45 & IRk A T LR
PEY AR T OWL-S IR 45 & B4 OWL-S
TC V2 Sz iR A & 45 & OWL-S 1.1 #itéts
HEM) 570 ZA MR 45 ik, 35 7 AN A0, an 2
BVEIFORE B IRAT GBS VAT M4, OWL-
S TC V2 [alAHEME T 28 AN A i) 45 (IR 582K .
A S 10~20 DATEM RS HE. 5558, XX
28 AN 1) DA ORI () 9% = B A At -4 TR
Top-k &5 & BUFILIEAT T L5 R T X o0, 4%
X 28 AN A 14 O Bl AT R, e BRSCHR 5 ]
J5 15 DA AR AR AL AR B8 A T & AR LA STk
C5 ] A4 A0 12 A B E 55 G kg Ll 11 R 55 & B
BT 7.

FEDIR IR [0 25 JAE v, B R D BCCH 20,
It £#=2,5,8,10,15, IR E A& 2.8 3 Frs i
Giitaa. WK 2 AT LB Y Topk BRI £ =2,
5,8,10, 15 B, 43551 b 3 4 A 12 0 40 55 e ) i)
AR T 15%0.15%.9% 8 Y0 Fll 294 , X T o6y
B T 5%.13%.30% .33 %1 30%. M
2 WEHIET LUE h, Top-k Ik 55 & B B4 XA
[l & A, H Top-k £ R FEAE 9520 DL b, 1M
FE T E RN (9 Bl 55 e BB 1Y) Top-k £ R, 1E
ke B8/ EE EANERAR B R A, 45 S T 3T
T AL R ) IR 5 R RS

K 2 Topk AR



38 [ ¥ M %44 %
1.00 scriptions with local closed-world reasoning [ C] // Pro-
0.98F E—— ceedings of the 3rd European Semantic Web Confer-
096'% he S ic Web. Berlin, G : Spring-

% ence on the Semantic Web. Berlin, Germany: Spring
0-94 Z er, 2006; 575-589.
0.92+
i 0T TR U B S0, — R 99T WSDL A0
= BEPEARMAPERE ST (10 3 FFEHLAR . 2008, 31(8).
ot | =
r-— = 1331-1339.

TK-SDA BERMMEE XBFHEE
Kl 3 Top-k BERFRE R

5 ZhiE

AR SCEERT I 55 A A IR 55 17 Rl ) A
BT LA SCHLU S BE il 4 Bl 5537 SR 3. L
HR R R FEARTE S A I T 2 5, OF 45t T
MR 55 DR IC B2 53 0 k. LAVA T 3 B8P S 40 5 DL G
SRR BT 7oA IR S A B X T
PAASAHE R 2 04 55 4 A R AR 4 T -l e
SETERI RS R G 20 E BA LTI ORIk 55
TR IR R 5 Ik 55 A fil ik 9 AL DX 23 T4
AT R 553K A 3 AT AR 38 P 0 B 38 05 @
LS M) P2k S e 5 15K 24 SRORILU %o D P 45 2R )
SR TR L A IR 55 T SR AR v A 2 SRS L
R TR DEBEE B HAR T 0 5 I8 T B2 IR IR L S RE DT
PC S Y DX 70 B iy 5 B T i R 8 R A U 1Y)
SAVE VR T OB B RE AU B SR R AT T X L 52
B UESE TASCE AR Top-k A MERFEE £k AL
AR ZARAF AR R KT A 35 A A B30 P G B R
1Y Top-k EHERFEAE £ 2SR K.

T8 5 b, R0 A 52 ) B 5 DR B2 Y
P BB R A AR SE BRI 55 1SR i I T T4
SE B TEARIRIY T AR, o 38 5 0 17 5 £ B R Ab 21,
S A 3] R AL D) £ 52 g PR R DG T S Y T R
B AT N R R .

SE

[1] PAOLUCCIM, KAWAMURA T, PAYNE T R. Se-
mantic matching of web services capabilities[ C] // 1st
International Semantic Web Conference Proceedings.
Berlin, Germany: Springer, 2002 333-347.

(2] RIEZR, ZAHM SN2, 5. AT MR L Web IR %51
8 BRRLAR ], VU238 Rl 2008, 42(6)
659-663.

ZHU Zhengdong, MIAO Xianglin, HU Yahong, et

al. Usability based general semantic Web services dis-

covery mechanism []]. Journal of Xi'an Jiaotong Uni-

versity, 2008, 42(6). 659-663.

[3] GRIMM S, MOTIK B. Matching semantic service de-

HE Lingjuan, LIU Lianchen, WU Chen. Asymmetric
web service operation matching in structural-level simi-
larity measure [ J ]. Chinese Journal of Computers,
2008, 31(8): 1331-1339.

[5] MARTIN D, BURSTEIN M. OWL-S:.
markup for web services [ EB/OL]. [ 2008-10-10]. ht-
tp: // www. daml. org/services/owl-s/1. 1/overview/.

[6] ROMAN D, LAUSEN H, KELLER U. D2 vl. 1 web
service modeling ontology ( WSMO): WSMO final
draft (EB/OL). (2005-02-10). [2008-10-10]. http:
// www. wmso. org/.

[7] HORROCKS I, PATEL-SCHNEIDER P F, BOLEY
H, et al. SWRL: a semantic web rule language combi-
ning OWL and RuleML [EB/OL]. [2008-10-10]. ht-
tp: // www. w3. org/Submission/SWRL/.

[8] BOLEY H, TABET S, WAGNER G. Design rationa-
le of RuleML: a markup language for semantic Web

semantic

rules [ C] // Proceedings of International of Semantic
Web Working Symposium (SWWS). New York,
USA.: ACM, 2001. 381-401.

[9] FRIEDMAN-HILL E. Jess in action: Java rule-based
systems (in action series) [ M ]. Greenwich, USA.
Manning Publications, 2002.

[10] DONINI F M, LENZERINI M, NARDI D, et al. Al-
Log: integrating datalog and description logics [ J].
Journal of Intelligent Information Systems, 1998, 10
(3): 227-252.

[11] LEVY A Y, ROUSET M C. Combining horn rules
and description logics in CARIN [J]. Artificial Intelli-
gence, 1998, 104(1/2): 165-2009.

[12] Hgdf. 5 Web A& SH) [D]. Jtat. Jbat K240
Bl#BE, 2007,

[13] BALL M, BOLEY H, HIRTLE D, et al. The OO
JjDREW reference implementation of RuleML [ C] //
Proceedings of Rules and Rule Markup Languages for
the Semantic Web. Berlin, Germany: Springer, 2005
218-223.

[14] Sem Web Central. Owls-TC; an OWL-S service re-
trieval test collection [ EB/OL]. [2008-10-10]. http:

// projects. semwebcentral. org/projects/owls-tcV2.

(Umf Gk

http: / www. jdxb. cn



