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Trustworthy Web services composition based on domain ontology
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Abstract: Most current Web services composition models do not take trust into great consideration. The process of service
composition can not guarantee the requirements of trustworthiness. To address this problem, this paper proposed a trustworthy
Web services composition method based on domain ontology. Three main components including QoS, trust of service and con-
text composed non-functional properties of service. Protégé ontology editor built atomic service ontology and an inference en-
gine FaCT ++ helped filter original Web services. After presenting ontology inference filter-integrated service architecture,
this paper introduced a trustworthy services composition algorithm based on hierarchical task network (HTN) planning. Simu-
lation experiments show that, compared with traditional methods, the proposed method can effectively improve both the effi-

ciency and success rate of service composition.
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def-class trust-profile-USER4 ( trust-profile )

{

(has-trust-guarantee ;type guarantee-USER1)
(‘has-trust-requirement :type requirement-USER1)
|

def-class requirement-USER1 ( security-requirement )
|

(‘encryption-algorithm ;value high)

( certification-authority :value high)

|

SR 2 Web JIg 555 30K

TRUSTED WEB SERVICE WS1

def-class get-train-timetable-service-T1 ( trust-Web-service )

%

(has-capability :value get-traintimetable-capability-T1)
(has-interface ;value get-traintimetable-service-interface-T1 )
(has-trust-profile :type get-traintimetable-service-trust-profile-T1 )
|

def-class get-train-timetable-servicetrust-profile-T1 ( trust-profile)

|

(has-trust-guarantee :type get-traintimetable-service-guarantee-T1)

( has-trust-requirement : type get-traintimetable-service-requirement-
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Input; 1] {5 R 45 4145 [ 83 Problem = (s,¢,G, W, F,R) fl%s i 45 41

ﬁ'ﬂ'oo

Output; Al fF RS HAE o

HTNTrustComposition(s,c,G,W,F,R, 1)

begin

if G=;

then return o ;// W BERE R 2, IR [ 25

g—Gs/ = I HARE G, ARG R I W M55 mPEmdi ok ¢ A7 G
o WL EAE T HARINAZE] G b AR— 4 QoS [a] i Al 4 et + /

if 3we W can complete g under state s;

J/TERE s T g TR TGS w 2B

Ve Fs//3RIrda Ry Web JIR 55 J@ MEAE IR 55 & gk v

7(w) «—ComputingTruse(w) ;

/RIS fEALE

if 7(w) >0(w);

then insert w into w ;// %K% w HAZF] =

Updating Web service trust table 8;// 5 #i R 55 {T{E2 0

mr«TrustComposer(s’,¢,G,F, N, ) ;// 158

else

Q(w) = ComputingTrust(w) ;// 15 55 EAEAE

if Q(w) >8(w);

then updating Web service trust table 9;

Insert w into 17}

<« TrustComposer(s’,c,G,F,N,w) ;//#IHizE

return 1r;

end

A5 MR S5 20 G SRR A IR 5 H A R — AR5,
T A A BRI IR 55 AR D 4L SR U AT 55 AT oy
TEAE I, FEDRAE R S5 A5 BE A AT T, UMl 2 P 5 5K H A
BRI 55 AT AL, RO T B8
4.3 KGR

FITE Windows XP R 48T, R ] MATLAB T H #1751
Ho 0T HET Web 24518 A bRl n -1 & FEE 48, A
SCR TSR S A T I

SE 1 RS AHA RS

BT Ut B % F HTNTrustComposition 5 ¥ 19 4 & F 1=
(HTN-based trust service composition method, HTNTSCM ) % %
Bz 55 T 5 8 5 VL B ( keywords-based service composition
method , KSCM) ""*' I & F e H: B 4 50 34 11 AR 5 411 45 (optimal
route-based service composition method, ORSCM ) M1 Jy g k47 Ht,
o BT ORHE T DTN 55 15 5K 10 IR 55 416 0 125 B AT 7% 1B IR 55
JE PR S, BARA B RCR LA B2 G PRt JR BRI LR
ST RAEBRE RN IR H ST X RS H S A RR P4
TR S5 A EA T3 17, 2 IR 55 R IR 55 B AR ORI, B AN 2
SN EE A IR 552 b IR 954, Bk 0 ~ 1000, 245 10
HEA

=5 R 55 T IR 55 Y Bl IR 55 4B R ) Ok
R EEERANE S PR, B T OB F UL AL I A 5 Jr i B A



- 4198 -

it E R AR

529 %

BROR ISR W R BIE SURRA G R . BT RAHE
SEVE MRS 2 EE A R 55 B BT IR 55, Bt A ik 55 2 1 34
R THAERY I ) SRS RN TA . A S i HT-
NTSCM 4G 77 B2 3 T2 AT 55 W2 1, HLZH& X5 G2 54t
AT SGE RS MRS , 26315 SUZRIE T IR 55 J8 My i i
HAERCRMAL T KSCM, H B Ik 55 48 (134 K20 & I ) G218 1
K HIZ . ORSCM BRIy, AT A 1 2 T2 AT 55 I 4% 1Y
A AE IR 55 A TR DRI IR 55 R BE RS OL T, B TR AR A IR
FHEHE,

FE 2 MRS A ST

CA ML RS HE T IERZEHIBRS BN {EEE,
A SEIRE T L AE IS Web 455 AT B 1) HTNTSCM 2 &5
AN 7% ER 5515 A8 Pk 1 2 T A A 21 75 125 ( domain
ontology-based service composition method, DOSCM ) 1OT ey BB %6
A BT T A AT 06 R0 R 55 4L U R 1 5

P 6 LB, Bl I I) /9 22 Ak, % JE IR 55 15 4T J8 P /g HT-
NTSCM IR 45 2H & Jr s i e 55 42 vh 9 IR 95 1 8 5 I 55 oK 3
SRR R R JFICRIEF AR 0 h, IR B W &, IFE
o] —ERE A Ko B 5 A AL P Y DOSCM Jy 2 ik
FHEININFY B BA WD), R EN,

25, X8 SR IR 5 EA TR B 08, 8 T ) T 2 A 55 0 45 R

R v (5 IR S5 A 0805 , SEAE R F IR 55 R & IR 55 WA 2

T FTA5 R IE, S8 I Web R4 Ml (52406 A Sk 3. )5

BB ARG 252 18 5 A0 B 19 I 55 o M 42 1 Fn iR 55

18 A5 28 L WML S 3
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