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Abstract

Recently, one of the most challenging problems is to compose web services dynamically,
that is, on demand. In particular, when a functionality that cannot be directly realized by

existing services is required, existing services may be combined together to fulfill the
request. This paper is to implement the dynamic composition of web services using existing
workflow technologies. Workflow systems play a major role in E-businesses. However, due
to the composition of web services using workflows differs from the design of traditional
workflow systems, two problems need to be solved: (1) how to efficiently discover web services
and (2) how to facilitate the interoperability of heterogeneous web services. In this paper, we
present a matching algorithm for web service discovery and propose an approach based on the
use of ontologies to facilitate the integration of web services. Finally, we have built a prototype
system to illustrate how to the dynamic composition of web services are achieved.
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Fig. 5. Matching algorithm for web services

OWL-S9] IOPEE W3 dlojet Elgiet £E24]0A
Relg Adoz 7149 & U4d B2). Hebd el
YHY(EE 2HGDY Aol fAE T BT
2 Ubt Holeh B 2ERA doE PR 23
% Sk

5.2.1 U tlojet Elgloz MolE He

Ao =3 Ao WA dolel eRloz M€
Agolle Mula Ak e 9 MULE FelM U=
o] U Holel ElQlez Mg AT itelA vlwat
9 8o, AAZ 9 2524 SdelA I0PE BRE0] W
% dloje} Elglez Add A4t Bornz ol A% &
A= &3 HF A i F83 99 vd F 3k

W4 dHole gyt BAE FARE(Similarity) SM &
& WIMS dlolel el g 713 2 ddto] Qlct.
dukdo g WIMSAIME Ela Aol dlojel AdS &
o dole} el ML AYske S 7R3 Yok ol
ANz Uold 7lEAcs ARod $i glont AR
oA AEA) ofef Ho" SE gtk <8 EW, A
Z3l 9HYE0| integerZ AAH ok g M| ¢l
Y22 decimal?l 2%, WIMS7} integerg decimal®
tole} Elg} ¥aL & & ot ole] fAle SM @2 1
2 Zdx9d g 1& AR Adidg 9dnjgict ey
WIMSeHA dlolet El]] Wo} B7Fsd A9dle § AH]
& Agjo] Brssing SM g2 022 g9, ol fAlx
7} AE 5L oJudtt B =Rl fAME SM E3F
€ XML 2717} dlo[el elg] ASR(18)E 7I¥eg 3ln

3) ¥ eRdNE Al U4 33

e

o oA gt



108 #E AFEEREE /2005, 3)

glow E3) vighES 98h 07 1 Al fAK: @t 4
ot} (& 3 (2Y 6)F 4% 371A (olcasel ~3)
o g FAEE AL Fojot

T S
[T [ o]
L 2 —
deumal] ....................... | decimal
N
= _ir!leqer —X'f ....................... . | integer
eI = R -
— e o
C (o | N R —

]
[

3 6. XML 27Io} Hiole} ElR) AIES
Fig. 6. Hierarchy of XML schema data types

¥ 3. MpIx] S0l dolM AT 3t
Table 3. Similarity values in three cases

Condition SM
case 1 Ti&ASHIZE 22 B¢ ]
case 2 THIZE Slel &l 70l 1
case 3 | Ti7h Sl}al &% Zidopi} MAD Rl 2 | O

Qe (B DA} 2o frle ZFAE AR B
s ZAgEo] WA diolel BiYoR AQE 74 Hy
£ SM #e 4&@t) o8& £, doubleold inte] SM
#e 1/32 FA e, o)A Z9oe WIMSHA] bl
B} E}Y] #dghe X9 ojm A% biojgl £4o] Wy
g £5 Q7] wjEo Wg MR e ALEMN SM
T HlmA 2o Hoz Aol

B 4 BAT EH-x| of
Table 4. Examples of similarity measurements

(1) S{I} | SM {1} S{ SM
integer long 2/3 long int | 2/3
integer int 2/3 | string float 0
double int 1/3 date time 0

int string 1 date gYear | 1/3

5.2.2 2E2X Jidoz MAE F?
Aol g3 UHYEo] EZA Adez UdE B%

Ae x| 2da 22 AS A u} fAET) 2
At o2 29, (28 79 Vehicle 2EEA|M 2/
A FAol $iE Vehicle®} Care FAMIo] &A% @A A
o] gl Vehicle® Price Ztlle fARlol gitt. £52
2 A A WAl Ol 2ol 57 At 24
g 4 3l

case 11 2 ZL((T{ = sih

case 2: S{I}7 T{i} el M9 7ol 32
(S{l} subsumes T{I})

case 3: T{}7F S{i}2l Ay 7hdel A2
(F{} subsumes S{l})

case 4: T{I}¢} S{l} Alojoll ARE SS5E $40| A=
82 (T{} intersect S{1))

case 5: T{}2 S{I} Alojoil & APt gl E2
(T{ = suh

Vehicle
\;K Truck

~

Sedanl fsuv’ 1WagonJ

8 7. Vehicle 2E2X|
Fig. 7. Vehicle ontology

99l 5714 A%E 29 A4 23 Lnaze ge
3} o] B D 2 B9l B AAE SM @o] wE
o,

degreeOfMatch(T, S) {
If T{I} = S{I} then return Exact
If SiI} subsumes T{l} then return Pluglin
If T{l) subsumes S{I} then return Subsumes
If T{l} intersect S{l} then return Intersect
otherwise return Fail
}

47144,

4) @ = |T.Ps N S.Psl
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1 if Ezact

1 if Plugh
T.Ps !
SM={ |8Ps| if Subsumes

if Intersect

if Fail

{(TTPs| -8+ [ SPs| -9}+0
0

{case 1)& 73 IR 2 9ot} Slle] Aide] 22
9 Exact’} 2lddn 2 & 10]th (case 2}9) 2%, S
= Tol A siidel 9or2 S T 89 A(Plug In)
gtz ¥z 27 @& oz 12 g 4 9
2, (¥ NI Cardl #3 § M¥|lAE Sedan, SUV,
Wagonol] #3+ ARIE X198 4= ot} (case 3] A5
£ 171 S9) A9 gl glth. o} AL A=E Se T =
E Al o 9SAIAFA 23 SO AME SR e
U ERE 943 5] fade FREAY O dig
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7180, ol& Tversky EA7W fAIE 2e(20)& 2-4&
Ro2HN, A= F /g Ale Xold RHeke 35
£40) o 2o 9FS dete olEd 1 vl Fu il
o}, oiAgte 2 case 5& T9 S Alld] AE FEE &4
o] gl A90)m2 Fajle] ¥gET 1 k& 0] €t

A7 Bed e ds W fa 4"l
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Similarity =
oE 59, casel# case3 T2l UeiEBo] ZARIA,

1+ T.Ps ]
Similarity = —5-Ps 1

2
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(process name="2igoliet Alsiiel)
(flow)
(task name="&Z7|aiok’
location="http: //www.daml.org/services/BrovoAir™
{portType="ReservePT" />
{operation="Reserve” />
(input)Xparameter name="dM" type="date")/parameter)
{parameter name="22" type="string”
{/parameter)
{/input)
{outputXparameter name="cllolARY" type="date"
(/parameter){/output)
(/task)
(task name="Z&lojie}
location="http://www.daml.org/services/Hotellnfc"
{portType="ReservePT” /)
{operation="Reserve” />
(inputXparameter name="=M" type="date"){/parameter)
{parameter name="2%" type="string”)
{/parameter)
{/input)
{output){parameter name="2E4")type)string(/type)
{/parameter){/output)
{/task)
flow)
{sequence)
{task name="TZojie}’
location="http://www.daml.org/services/TourGuide"»
(portType="ReservePT" /)
(operation="Reserve” />
(inputXparameter name="3AR¥ type="date")
{/parameter)
({parameter name="2HYAI" type="string”)
{/parameter){/input)
{output)X{parameter name="ZIYLE" Xtype)string(/type)
{/parameter){/output)
{/task>
(task name="0I2ZA’
location="http://www.daml.org/services/CostPay")
{portType="#PayPT" />
{operation="Pay” /)
(input){parameter name="ZZAX" type="string”)
(/parameter){/input)
{/task)
{/sequence)

{/process)

% 8. Hl AplA YI3E2R AR
Fig. 8. Execution plan of web service workflow

o] gaaiFol o& AT A 9 Av)zrt
Agge iR A3S A9y 9% dY ufEss v
F(receive), B Y MYl2AE FZ(invoke)3ld, o)A
EdAl R (reply)she 3GAIZ o|RolAr} dF EW,
I 9oliM{et Fo] YIZR S FePlAEA Erle) Fa
q ofALE AAFZ S AR B ga3 Ze

27F A4S receive W= AR of wizdsr}
o AejouollA Yoid F, ulz 97R e P
7l @ Mul27l 2 (invoke) Ett. § Aul2s) As
¥ F 2 At 28 Adeldd] dolxan, mixgtoz
reply W=7} $3=lo] AlF oo|AEdA 1 Hzrt B
Wz, @, Bj22s) el EAlshe RS H2ERS
Ql ASlx ojeldt HAol A&H oz AP,

RIAGES Y
<fask>

% 9§ ANIA Al R BE
Fig. 9. Internal flow for executing web services
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Fig. 10. IMP system architecture
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