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Abstract

Recently, one of the most challenging problems i1s to compose Wweb services dynamically,
that is, on demand. In particular, when a functiondality 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 (@ how to facllitate the interopershility of heterogencous 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. Fnaly, we have bult a prototype
system to illustrate how to the dynamic composition of web services are achieved
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main(T) {
record = empty;
for each S € senviceRepository) {

if metch(T, 9 then record.append(S) }

refum sort(record)

}

metch(T, 9 {
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inputiietch(Slis), Tilsh

T2 5 | AMd|2 ofal eoe|E
Fig. 5. Matching algorithm for web services

¢ Hlolet BYelut 2EEA|¢lA
SR #F=2). g2 Y
)u> Apole]l FAMIE F7HAl A%

24 JEeR TEEe] 54T

=y N zo o
W,
ol
iy
ke
rr
i}
JH
OO(

521 LWH HIOIEP
He] #HEg 9 ‘o
ZASoll= MH]A Z%?é}iOﬂ 9= 4
Fo] Ui dlolel Elfle s Hdd Asw
W oFk AAE §l 2524 gddi [OPE FRE
Z dolet Bige® A" Ayt Boermz ol B £
A e A AR mlg- 2835 43S mE 4 glvk
W delet el #AHFE fAS(Similarity) SM E
45 WIMS dlolet BlS] W 7ext DA Ao g
qutA o 7 WIMSAME Bl Alold] Hlo|g AL &
o dleje} B9 WS Afdshe 8L AL itk oe
Azl oA 7jEAo = A AR s B ]
2 AHA ol Aol 4w gtk o F W, 4o H
3 9EdEC] mieger2 HHo] glont E AH|A
HIELS decimaldl A%, WIMS7} integerE  decimal &
dlolel B WMEE T 4 SlohH ole] fAME SM 2 1
2 AgEd # 1 A Adds omsith e
WIMSel A Hlolel By Wgke] Erledt Z9de 9 AH
2 Ago] Brlsdlng SM g2 002 Hn, ol fAlE
b AE ¢SS oudth B =R fARE SM 233
< XML 2710} Hojet B9 AEE[18]E 7oz sia

P
E‘_TE

3 2 mRAA= H 49 FERE AR



108 BE AFEHERES ROGEQ006. 3)

el 05} 1 Alole] firbe grd 4

6)s o83k 3714 [dlcasel ~3]

2
decimal . S | decimal
integer . P integer
{ w \ S \

\ | e ] | I, Lo ] \

int

22 6 X\VL 250t HojE} Bl ABE
Fig. 6. Hierarchy of XL schema data types

E 3 MR 220 A0iM RAKE Bt
Table 3 Smilarity values in three cases

Condition SM

case 1 TSz 22 242 1

case 2 sl 59l FHgol H< 1

case 3 TZE sinel &k FHA0 ALt 2ADE gl= A2 o
Qe <FE Lo o] FAE SHAE AR 3
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Table 4. Examples of similarity measurements

T{I} S{I} | SM T{I} S{I} 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
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case 1+ 22 2 = Slp

case 2 S{17F TiHel Ak JHHCl Z2
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case 3 TVt Siel &k JHHel Z<
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case 4 T{}eh S} Alojol YFE ZSE £40| U
242 (T} intersect S{1Y)

case & T2 S{} Afolofl &&{ EEAIZF &t
T = sy
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‘ SU\/‘ ‘ Wagon

J2! 7. Vehide 2E2X|
Fig. 7. Vehide ontology

degreeOfMateh(T, S) {
If T{} = S{} then retum Bxact
If S{I} subsumes T} then retum Plugin
If T{I} subsumes S{I} then retum Subsumes
If T{I} intersect S{} then retum Intersect
otherwise retum Fall

}
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4 0 =

| TPs N SPs |
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<process name="ZHE0{o} ASiAE">
<flow>
<task name="2+37 [oijn}”
location="htp:/Avww.dam! org/services/BrovoAir>
<portType="ReservePT” />
<operation="Resene” />
<input><parameter name="M” type="date”></parameter>
<perameter name="2K" type="string”™>
<Jparameter>
<finput>
<output><parameter name="Oll0jA|ZE
<fparameter></output>
<fask>
<ask name="SEI0flef
location="http:/Avww.dam! org/services/Hotellnfo”>
<portType="ReservePT” />
<operation="Resene” />
<input><parameter name="M” type="date”></parameter>
<perameter name="2K" type="string”™>
<Jparameter>
<finput>
<output><parameter name="S B B”><type>string<ftype>
<fparameter></output>
<fask>
<flow>
<sequence>
<task name="ZHZ0I|2Y
location="httg:/Avww.daml org/services/ TourGLide”>
<portType="ReservePT” />
<operation="Resene” />
<input><parameter name="tBARZY type="date">

type="date’>

<fparameter>
<perameter neme="SEIR|" type="string’>
<fparameter><finput>

<output><parameter name="ERERRIN"><type>string<ftype>
</parameter></output>

<fask>

<task name="H|SZAY’
location="http:/Avwy.daml.orgyservices/CostPay ">
<portType="#PayPT" />
<operation="Pay’ />
<input><perameter name="ZHZHIA" type="string">

<fparameter><finput>

<fask>

</sequence>

<forooess>

AP W HPE AvuE, wA e

T2 8 ApA YEERS M

Fig. 8 Execution plan of web service workflow

o3 YHERS A

o guelEel

receive), A A AMH|AE  TZ(invoke)she], ollo]d
EA $HGeply)shs 3TAR o]FolAtt. dE W
Al

T gellxst o] YAZERS Z

1AEANA el g
2

g2 osE 9a229 Aol Haw gaz 2

27} B receive WAE7F AFES o] wizhdESst
g8 AdelddiAl woirl ¥ 2wk d4A9) e IF
Z1em)” @4 AnuArt TZ(invoke) Brh. @ A2 A3
2 7 2 2tk &9 gdelud HejAz, miAmes
reply MIZE7} alE o] A oo]HEA 1 Avrl B
Wtk 39, gamrt ool EAshe B9 daERs
A 7ol o]t o] AkA oz AT

#3822 o
<task>

ERALES

I8 9 E AHIS A8 R 55
Fig. 8. Inermal flow for executing web services
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Fig. 10. IMP system architecture
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