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Abstract: Web Service is a major computing resource and a main software paradigm. With rapid increase of Web
Services in recent years, methods of accurately discovering the required service are becoming a research focus. By
using service matching method, based on conception similarity, in this paper, the study transforms user requirements
and Semantic Web Service description documents OWL-S profile into ontology trees separately. Next, by
hierarchical and taxonomical method, according to the ontology trees, the study computes the conception similarity,
attribute similarity, and structure similarity respectively, which effectively avoids complex reason. Thereafter,
according to the relationship between conception similarity and structure similarity, the study defines the sets of
constraints and restructures the requirement trees with constraints to improve the precision and recall of the service
discovery. Finally, the paper presents the algorithm of Semantic Web Service discovery and conducts experiments
by developing the prototype system OWLS-CSR, which proves the feasibility and affectivity of this method.

Key words:  Web Service; ontology; conception similarity; attribute similarity; structure similarity

# ZE: Web Service LA LB H E R RARAF ) L 2HAETE AT HER P a5 E K AT Web IR 5
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AL GRS IR B 7y ik, o B P E R AniE L Web IR G-#51E XA% OWL-S profile #5484 ARkt R A &, o
Ry KR st 2 S AR IR . B AR LB A S MARALE A B8 . T B 2% 49 4R 32 ARIBALA AR AR
FasE MARIAE Z 8] 6 K & X — 2 5 60 4 R GTAR 49 R BT U AR SR FEINN T E S bR R
J& i T35 3L Web IR 4-Z Ie4 Jik il it F & BRA £ % OWLS-CSR #4786 B9 T 2 b5 ikt AT 5 A
R
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Web JIF 45 1 ik 5 #4508k 1] (1) 488 4, S T 40088 9] FF) 3 A . B A Web IR 45 AH G bR vBE (1) 5 36 AN S FF Web I 45
RGBTV 6 AW R, Web 4 B2 8k BB WA SRR IE Web IR 2 HA HA
1 HIEN . [, H R ARG i 8 AR UL T B R MR AR i N T TR 4
IR I TR AN AE 2 1Y) Web 45 K 2 BUHCR HIJE T XML 1) Web #3415 & (WSDLP) K ik
MR 25, BE 8% LR UE AT V25 1) EL 04 1 AR Gl =2 56F i 55 00 1 SR AT Wb IR 25 & B0 1) A 4 2% 5 A1 T T F
Web It 45 50 ¥ 1 25 84, i fa] A K R 1K) Web JI 45 48 22 21 P sl B8 BT 22100 H AR IR 45, 1k Web JIR 45 HIF 5
PRI AE S5 TR, Web IR 25 R I 5| 7 [ 4 402 25 (K1) 32 638, A THT 1) AR 45 715 (service oriented computing)
AU () S e ) R,

X Web Il 25 (SWSs)PUEHLAS al BEME ) . SCHF bR S0 SUHEFEL ) Web 45 RILIE R FIAA Web 15 5
(OWL-S)X il 25 HEAT ik X Web 4% K IR AL T8 X3 Ff AR FA% 0 T AAN I T MR A BB (1 Al 25 D I 1T 5
P T RIS Web JIR 45 5 A% Lo B 1 2 A (AR 5 A 32 0 AR T, L T K 22 4500 2 SR ARE 8 A AL T
PRl OB 2 T SO SR S R AR R L A UE R A A AN TR AR 59, K A AT DL
TR R T R 4 AT DT T AR s SCHE EE A B AT e 4 TR, O FLAR X O 2 2% OWLS-MX ! OC i 2%
BT B R T, T 7E ML ARBURE B A L SO T R A, 38 0 T UG S A 7 o R A A R (BN B B A b A AA
TN AT R A — e R 2 3 T PR

AR WSMOU I TE X Web JIR 4% &% BUHE 42 WSMO-DF . 7E ML AR LR R JE a1 38 e T 3 T2 2402510
B 2 AL R 85 A4 AL DL BE AT 5% b 38 0 T 53 2% (00 L B AR PR AH AL Z M X R LT — RYIEA Y
HN B A AR AT EALIE R T Web IR R BRI & 2%, )5, 1K T R R4 OWLS-CSR, I 5
L 4 (R IR %5 TTIC 38 OWLS-MX #EAT T LU 5246, - JEAT T 2008 20 W7 UF W 77 3% — B J5 3k 10 A7 M 04T 2k

ARSCH 1 FENA AR SO IE AT, E AT 1.1 WA AR R AGEE 1.2 AR LR L A
ARACLIEE Ak AL P8 R 8 R AR 58 1.3 745 8 S0 AR R I 5 Ay v AR R AT TE 40156 1.4 1 U S5 0G24y
HTHEX Web RS ENFEEE 2 WEEBIET OWL-S 1 Web IREKMMEEE 3 WAHRMRSL
OWLS-CSR I HEATHHE /3 W7 56 4 AT RANSC TAE S8 5 1R 58 Kk — B 1 1.

1 EARIE

Web k55 5 I AE K F 7 75 SR SOR 5 IR 45 i SCRSEAT DRI (3 7235 X Web Ik 45 #fd SCRS OWL-S (45 3
AL

e Service Profile: == %2 %) il 45 ThRE IR (RDHR & (BN . Bt A& S fn gl ), B4 4. s

PR S5 R 45 RIS service profile SR 45 UL L, - & 290 42 e 55 145 3K 5 i 5K 1) Web service;

e Service Model: 3 ZEHi i Ik 45 119 S5 D4R 75, B IR 45 72 7B 4 AU

o Service Grounding: = ZL 4 & 54 15 7] e 55, (. 16 10 15 P 130 5

£ service advertisement #f$J& service profile K> 4% SIS A Ik, 3T service profile ¥ Web i
%5 KRBV FE profile SEBI 1 E - R 7 75 35K 55 service advertisement FUCHZ. F A1 0] LLF)H Xpath ¥ OWL-S H 1)
T SObR A BORE S 75 BIUBE & 2 T R 23 J2 8 RO R AR AT ), W3 1885 B H P 75 SR SO A ok 1
I V2R FR A AN Ry A AR B e IR 55 4 UG TE g 248 B A DMy AR A4 2 T ) DL A

Table 1 Domain ontology axioms
F1 AN HE

OrdercEconomyn3Username.tn3Password.n3INumber.t~3ltem.t~3Location.t

SearchcTransportationn3Username.tn3Password.t~3INumber.t~3Location. T
EconomycProfile, TransportationcProfile, Bookcltem, Magazinecltem, ProfilecT, Hongkong:Location, Beijing:Location
NameeBook, PricecBook, ISBNeBook

1 T A ] Xpath K OWL-S H1 )i SRR AOME & B il 32 SR AT 08 (R R 2 4 5 AR T I T R 2
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BB — X R R), W& 1.
% 2 FIH OWL-S H'[fJ Service Profile i T 5 /> Web JIg %% ] Advertisement:
o Al JEIFE R YA N B B P 2 R RS I 5t 2 5 B i T RS A A IR R e B A AL
o A2~A4 TN, AL HA ALK &R IL;
o ASEMRECUHF,MAHF A HEFNTT RS e nT DU ) R RIS,

Table 2 Instances of OWL-S Service Profile
& 2 OWL-S Service Profile [f] 5L

(1) Al:Order, (Al,username):hasInput, (A1,password):hasInput, (A1,Number):hasoutput, (A1,Book):hasoutput, (A1,Beijing):to

(2) A2:Order, (A2,username):hasInput, (A2,password):hasInput, (A2,Number):hasoutput, (A2,Book):hasoutput, (A2,Hongkong):to

(3) A3:Order, (A3,username):hasInput, (A3,password):hasInput, (A3,Number):hasoutput, (A3,Magazine):hasoutput, (A3,Beijing):to
(4) A4:Order, (A4,username):hasInput, (A4,password):hasInput, (A4,Number):hasoutput, (A4,Book):hasoutput, (A4,Hongkong):to

(5) AS5:Search, (A5,username):hasInput, (AS,password):hasInput, (A5, Number):hasInput, (A5,Book-state or Magazine-state):hasoutput

1.1 KK, KIEFET S

TE X L(AAK). Afk(ontology) il LA —ANPU s 41 K %75, B O={C,R,1,A°} 1L 1,C(concepts) F m & I 4,
R(relations) & 7~ W2 22 1] 56 R I 42 45,1 (instances) 3 1% SE 51 ) 42 45 A% (axioms) 2 7 23 BE (K46 &5 G K ME . 9%
T SRS FRFR N A AR e 2 P02,

E X 2(ARAKHE). BEE M — MR ELH T KR, T=(V,E,root(T)),7E & £ 1 i 2 #& M HR Root(T), Bl ic 24
T=(V,E).Horp Vv R om W b A G E SRR A6 AP H 1) 4 — AN AU OB 7202 24 1 AU AR 28 Label (v),
Xt N AR A & (concept), R I L FR A A 4R B (ontology tree). FHFE 1 AR A {7k £ 1) A AR 1 IR 45 555 10 ) AR
AP H Thing 25 5 N 124, B F* 4 (Username)  Profile 1] .5 (Number) . Item 1 Location. ifi] 72 (Book)
A5 3 AN E M, I PR (Name) . 74 (Price) F1 ISBN, 41l 1 7.

Username H Password H Profile H Number ‘ ‘ Item ‘ ‘ Location ‘

‘ Economy H Transportation ‘ Book | | Magazine ash
| | ¢
‘ Order ‘ ‘ Search ‘ Name ‘ Price ‘ ISBN b
Fig.1 Corresponding ontology tree of domain ontology

BT AU A 0 PR AS (A AR

EX 3(Fi85). 7 A (node) H —A> Tyt % 7, Bl Node={Name,Supc,Subc,Attr,Simi} . H. 1,

e Name F/RI ML T

o Supc oI AR AE A I Supe={Supc,,Supc,,Supcs,...,Supci . Bt ¥ 1 H Y Thing a2k,

o Subc b ST

o Attr FoR NI S KBS, B Attr={Attr,,Attry, Attry, .. Attr} 5 1 1 F1 ) Bookag={Name,Price,

ISBN};

o Simi AL FIME, &= Name,Supc,Subc,Attr (1] & %, Bl Simi=f(Name,Supc,Subc,Attr).
12 HUERNESE

A 1 2 VA AR R AR AR T SRR A A I R IR ) 2 IV B A RS2 R GE O S R I — Bk, B,
B A2 AR R AN T R s TR IR AR o BT R K2 Rk T2 LN s B R U R R R A R A e
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J2, 0B 2 R (2 B A7 AR ).

TR AR

i—a €= ——» i -

5656 5m udd 6.0

Fig.2 Hierarchy relationships of ontology trees
K2 JEIO N R R

ARSCH AU 20 O 3 28, B MR AHABURE  Jos PR AR ALLISE A 5 A4 AHABLEE.
(1) BB ARLUE (simg)
ABE 2 AHALLBE 2 A 23 J= 1) Atk B DASE SR AR PR B R L2 R R R L O 3 AN R IRIE
A B Serb A ORI R Y 5B AR R R R IR b TR BT AR 2 R AR B h={e,su,p) il TR
BB AT A ] AR Y 52 (Thing), #:
@ [ (exact): AW IR A 55 205 R B R BT R A AR TR 02 K HLS AR A T — X
fiy, 2

A<«S5B, & (j=i)A(son(A) > son(B,).

@ EF 2 (subsume): B HIR 1 A H5 R R RECN TREE R B A AU R OB I HA R R A %
T 5 HER A B S AR SO, B
A i B; < (j =i+ a) A (descendant(A ) = descendant(B;)).
@ T _LE(plug-in): AT #I4 h A FT RS ECOR THER B p B 35 200 = o8 I A MR s A N T
5 RGR R T 5 B JE AR sk, B

A PN B; < (j =i-a) A (descendant(A) > descendant(B;)).

AR I T A e Wordnet (RIS AHAURE (9 1F 5 7715 7E Wordnet H, 8415 55 s K8 — M2, Pantel
A1 Lin % JHUE Wordnet 5 X, T M &ty A2
2 xlog p(s) JifA h B.
simy(s;,s,) =1 log p(s,) +log p(s,) :
0, otherwise
e p(s)—count(s)/total 7 7E Wordnet H B 15 14 s SHE T4 ROFF 4 10 3 A BO7E REA i o 97 8 1 L,
total J& Wordnet [ 5 il 5 55, 95 10 s S s AT sy FRY A JLAH 1 2.
(2) JRPHEAHLLE (simr)
BAE IR T, Ta AR U1 HETT 2 X G, P XS 55390 2A) O, Og. 1115 O, Op HH IR JE 14 43 A W 24— 28 1 ] H g
P, DR R B A R S A AR R AL BE AT DA T AR R 2 AR AL (simg) SR A5 5 — 2K ok S AR 3 BN A J& 1
E Ay DA I FE M G R R B 545 B AR BLUEE, G R R ETH ) fi=(1Da,1Dg,Pa,Ps).
WK S Op=(IDp,Cha,Pa),08=(IDg,Cg,Ps), I H A HL [ (1 J £ PeT(lii‘:P,T S 3L [ ) 1 AR, ) Ji A A AR
J& sim, 1] BLsE A

(1

sim (0,,0,) = simg, (integer, char) o
‘i f, =Y (ID,, 1Dy, P4, Py), (relationship)

FCrp g i o 2 AR R PR SCOR AR BT 52 (1. AS () FR) J P AT 58 AN TR) R ORI AT — X — [ R &R AT
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— X Z LA BT S Op AFEHA AN Tom,Og /235 Jack, B4 Tom )8 7k 5L 75 5288 (age), 1M Jack A Pk 10
£, 45 H (birthday), 3% P A J8 1 5t 2 ¢ 2 8L (1), B f= Y{Age,Birthday),Age=PresentYear—Birthday; X fi1: 0 #1 Og
Iy AR FEPIAN B O (¥ PR ITAL 2 I8 (¥ 242 (r); 0 Og Y J 1 100 A0 55 1 AR (S), 7] H8, 3L & 44 2 56 & ALy, 1
f=21r,S), S=rr b, W B 153 2016 J8 Pk A2 — 300, 8 PEAR AL S LA WIS 0. T2 % 447 s i) s PR AR AL
simp 1] BL3E LK
sim; (0,,05) =vaéTsimp(OA,OB) 3)

(3) HiHIAHLE (sims)

T A A A R IR AR 7350 To, T, 1T A 3 R1 £ 0 GRn g v, WY 43 3 A B AT 1o i

1) B TS R0 288, TRy UK 4 68 28 R0 1~ SIS Ry A AL RE T 5 T8 28 ) ARABL RS

simg(Supc(sy),Supc(sq)),

TRIALEE D D simy(s,,s). PLUE, 15 () I SR AHALLRE

subced

sim, (supc(s, ), supc(sy ) + Z simy (S4,S4)

sim,(s,,Sy) = sbesd @)
§ min(| subc(s, ) |, subc(s, ) |, sube(s, ) M sube(s, ) ) +1

UE WA EUE B A 2 (4) 2 Ja T TR 5 R AR DL 2 G B IR A0 20043 P A g TED I BAIE B -

© B I BLE 0 20 BT S5 R 45 5, BRI A M S B2 K 2 IR G AR H JE AT AL 5 2 119

@ HE IS B AR AL R 6 B 0~1 2 [R). K
a=min(|subc(sy),|subc(sy)],|subc(sq)nsubc(sy)).

T
(a) 0=<simg(supc(sg),supc(sy)) <1;
(B)O< D simy(s,,54) < a.

subced

T L0 (@) H(b)<at1,H 0<<simy(Sq,5q) < 1.FHIE. O

2) BB BT RN SR R sq 5 sq A AHARIAR ST 2, F HAXPIAN T i P AR AL I B PR AN 5 i W )
PR BLAr AR 3 ik % 18

@ XFPIAA A 80,807 T, HT, |, IFH sime(sqs)=LWAH T, =T, ;

@ MFPANT R sq.80 HUT KRBT, T VT 2T

@ HFAT I 80,80 IAT, S AAT S AAT, AT, #@.

X3 MR AR R A AR AR

#73Sp:Spesubce(sg),3Sq:Sqesube(sy), 14 £ 3Sp Vsupe(sq) (Simg(Sp,So))>a, 3 H. - simr(sq,50)> 8 H 1, ol 53 71l h
R BRI &5 4 AH AL ) B

IR, AR S5 A AR ARLE D GIE WD IF) |, i)

sim, (supc(s, ), Supc(s,)) + z sim (8,,S4)

sim.(s.,S,) = pT 5
+(50:%) min( T, [Ty, [T, AT, D41 ©)

3) AR RN i A Je DR DA T Je AT BUE 5 BT Je Xk B F R A A ADLPSE REAT B, Y K S R AR AL
J& 2 UE W 7] E %)

SiMg(Sq,8¢)=SiMg(O(Sq),0(S4)) (6)
I PR A ALLEE Ay
Simy(Sq,Sq)=Simy(0a,0p) 7N
BT, 3 R A AR 22 i) e 71 A PR ARLJRE kg (R AR 1 B AE A )
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axsimy (s,,S,) +0bxsim(s,,s,)

Sim(sy,S,) =

®)

a+b
1.3 ARHRIBRET 5 B R A KRR ESE
13,1 AR mes
R 5 VP R A A4 2 T 1 R R R AR R v B30, 4 380 DR T L 11 T8 6 6 1874 A (Sim(Sg,S) = 7). IR I 5 O 3% R 4
LRI N

f(m):{l’ sim(sy,8,) = 7 ©)

0, otherwise

H RS S 2 B B8 RT LAAS BB 2 [R] AR RS 6 28, 1 P 3 s,

-Thing
Thing
‘ Item ‘ ‘ Title ‘ ‘Number‘ ’me‘
Account HPasswordH profile H Number‘ ‘ Item ‘

‘ Economy H Transportation‘

| |
Ord Search
[Name | [TSBN | Price | [Name [ Ocer | ,Lﬁ?g
\\ ——”’
\\—‘§ ___—X—

Fig.3 Mapping of ontology trees
B3 AU (et

H1T- Book JAyxf G5 s M H 22 U0 A2 2X(5) 70 v 55 H 3240 o 10 AR 23 AR AL FSE A0 & e A DR AR BE A

a=0.8,b=1,7=0.5 /A2 5(8) 1 il 5 sim(s,8,) = % JE sim(sg,5q)=1,SiM(Sq,Sq) = y.LH IR, i RS 0% 5% 1R £

229 FT %, B H 1) Book 5 Book [ f(m)=1, A7 7E Wi ¢ & . [7] ¥ ,Name 5 Name /2 7EBLS ¢ F; tH T Search
R T SUEOR A (DA A (@), ¥ 0 B 25 AN A K (B) T HT 47 sim(sg,Sq)<y, BN AFETE B OC &
1.3.2 @ RAAEM I TG

T BRAT TR ) A A Ee A A A A 3(7) T SR R ARLRE TR RS 96 AR R A0 3K (8)) L
SE WIS 4 A AN (1), 30 75 B0 5 SR A HEAT FE A TR AR 28 1.2 5 X A A 1R N1 s AT R B (0 2
Gy TT )G A B0 BT RO RE S ARBURE « Ja P ARABL B 0 5 M A ALL B R AR5 AR AN () 43 2874 i IR AR A
AR FSE R0 225 ) AR AL I 08 BAPE 905 1L 58 40 S 4% 1 00 75 SR AR A4S R R AT o0 T2 (10 R 8, ASRAS T ARG ff . S AT i) H
B R 25 3 5 KA BEAT BR324 3 AN T B R 4 . AR ORI B L3R 3.

O B IS 2k 285 s BN G S A AR R T BIE B (RS AL EETE 0~1 Z 18], UK s B4

H sq;
@ AT AU 28 SR N R S R ARBLBE R T B B (PR AR BLBE ST 000G sq VR INK sq 119
LT A

@ B BT RN 2T R B BT 1L TR AL/ T B AR, K 5 A sq IR

@ AT LT RN T A SR AR ALBE R T B B AR & AU AE 0~1 Z 1], MK sq BRHh sg;

© A BT RN S LT AL G R AR LS K T B B (H MR LRSS T 0,00Ks sq S I A sq 9 S0 26 75 455
© B BT N JR AR SR A ABLEE A T B AEL B, JUH 19 5 sq HIER.
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Table 3 Restructuring of requirement ontology tree

T3 TRAMM K ER

2671

LIt 241 ol ik
s
(Sq€Ca,54€Ca)V(Sq€Op,54€Og), replace O o |
B<Simg(sq50)=<1, —&&O 5y — A s ®
0<Simg(Sq,84)<1
Sq
5
(54€Ca 892 Ca) V(54054 0s), ad (s o
P<Simy(sq89)<1, _Oéo_o ss—2C s sibling(s,) | @
Simg(g,84)=0 5
(8q€Ch,84€Cp)V(Sq€Oa,84€Op), dEIeu/ g delete ®
o | —O—O0 |
q
S replace
SqETA,SdETB, d
B<Simy(sqs) <1, _O_O\_‘O s, Teplace @
0<Simg(Sq,4)<1 S
q
SqeTa,Sa€Ts, add S
<Simy(sqs)<1. s;—299 ,sibling(s,) | ®
Slmd(Sq,Sd):O Sq
delete
SqeTaSa€Ts, ol s, delete ®

0<Sims(Sq,54)<f

1.4 RIARRCEE L

A 1 VT FC 2 IR 25 & B S B R ) — T DT TG — 3205 e 1 JELARL 45 381 i 2 19 FH P T s B 1) R 45
SEIEE VAT RES 2 4T & K AN R N O OWL-S 45 818 SCRY ) Advertisements(iE o Sp) AT 7 175

SRICH . BEAR 1R 75 R B FR P 1 )

K B B N T S0 B2 R L A Qs b ik 95 4.

o KT I Sa (service advertisements)FIH FF5 SR Q HB 4 il A T 7T VR AS A4 B R R AS A 5

o SRJE KPR AR R T RUEAT 43 240 SR UL T, T SR A BE A5 A BRI AR ABLE AT 5 R A AL 2, KR40 AH 1
LT BR G AT 2 KT 2 T AS AR o )0 B AT R e s 5 D0 N ) Bk 4 4, AR B B A R A R R 25 2

o I JE KRS HE MBI E A MathchesSet HH A8 A = 43 vk AHARLRE 34T B HE R 56 HE 1 45 RN Bl
S[n]rp fEH Sk .

BARMUCRE A

=570

Input: The set of OWL-S Service Advertisement (Sp); A user Requirement (Q);

Output: Service collection (S[n]).

MathchesSet={;

S[N=[2.2....,

a1

for all AjeS, do

Ai—)Td;

for i<-1,ndo

1
2
3
4.
5. QT
6
7
8
9

10. Simd:S

for all s;eTg,54€Tq do

iMg(Sq,Sa);

11. Simg=Simy(Sq,Sq);
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12. while (f<Sims<1) then

13. if (0<Sim<1) then

14. Sy —EEE s

15. if else (Simy=0) then

16. s, —%>sibling(s,) ;

17. else

18. continue;

19. end if

20. end if

21. end if

22. end while

23. if 0<Sims<gthen

24. s, delete :

25. end if

2. sim(s,.5,) = a.5|m;::;).5|mS :
D> sim(sy.s,)

27. sim = 2Ta:%<To ;

[Ty Ty

28. end for

29. MathchesSet=(A;,sim);

30. end for

31. end for

32. fori—1,ndo

33. S[i]=binarySortg,(S[i])
34. end for

35. return S

2 HEARMRSEZNDE

T 11 240 A1 3 L Web Ji 25 S BRI AR 40 R e 7ms (A P 4 s ):

(1) AMRULECR 0 R). 0 1 20 H AT L Web I 55 5 BRI AR A AS AT UL IC. 4 1l 55 32 164 1) OWL-S
RGP Service Advertisement HEAT AT, 153 21 ik 55 B4R A A L Bl AR B BEAT DL C. & oG, 00 2
I ST ST 5 R A ADUE e A A ALSE R 5 ) AL SE AR 0 MR 2 A AL E 5 45 R A ADUE 2 i) 5 SC
T RINNAR KRR AESR 1.3.2 AT VRGN 28). A L 20 300G 06 A A PR H (10 s AT T
AHIEACTC L, BLARAT 5 AR 1 1) i 5545

(2) WX Web Jig5 A IR (NI R 68 Il 55 358 SR A (10 SROCRS REAT A AT 45 21 2 ) A VO 15 1 A (A4
VEHC. E AR R 5 Rl A A 2 T AT RE S 1:1 B9 SR R, B IR 551 SR 3 T it L AR IR 55 WA A — > 8 2
IR 55 15 2 ARVEE, G i HEAT R 5 2 45 AT Pl RE A 1on K5G8, DI 5517 SR 7 T 0 22 ) I 9% b 0 28 5k
MR 55 AL A REAT 2 K5 BRAT e 55 52 2 AHADURE 10 K/ B e HR e IO B2 mb 7 AR B L e 2 3 ¢
JI 55 i Advertisement, 8 J FHHL & B 30 M MR 55 B 01 25 78 HEL R B 55
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Service profile

1
F Ay

%4&

AR S T HIEA

/
L RN
l

+ Internet
Y |
Web JIz55 1 Web [k 2

Fig.4 Constraint-Oriented service discovery process

B4 qf i 29 SRR A 55 R B 7

|

|

|

/ |
| |
|

|

|

|

| /

3 RBSHIESH

KT RE T IR BV RS OWLS-CSR, {4 ] T OWLS-TC version 4.0 H (¥ 1 083 ANHIT L& 1) 29 4~ OWL-S
advertisements 5 42 N A TR, IE S FE L FIIRSULEC S OWLS-MX BT Bt R H 25 v 20 R0 15 42 R 5 4
WREAT AT 15 M KA R T, BN E SR T T OWLS-MX. £ 324 510 56 3 F5 o AT 1 2
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Fig.5 Effect of #value on precision and recall
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