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Abstract Web service is an emerging software technology to use remote services in the Internet: Each Web service
is an autonomous server ready to use. As the technology becomes pervasive, some “language” to describe Web ser-
vice flows is needed to combine existing services flexibly. WSFL(Web Services Flow Language), one of the languages
proposed for a standard, is a net-oriented flow language. This paper proposes to use the the SPIN model-checker for
the verification of descriptions written in WSFL. Since WSFL is a net-oriented specification language, any WSFL
descriptions, though syntactically correct, sometimes show faulty global behaviours. Such faulty descriptions can
be detected by means of the proposed method. Further, the paper reports some anomaly in the definition of the
WSFL operational semantics in regard to the handling of dataflows, which was identified during the experiments
on using the model-checker. The paper presents a remedy to the anomaly as well as discussions on the role of the
model-checking technology for use in the behavioural analysis of Web service flows.

Key words Web Service, Workflow Schema, Deadlock Analysis, Model-Checking

L TAD, Web ¥r—E ZEBELRICREENDH B5E, B

1. FLC®Iz ) _ .
DEM T “FTR KEALRVERESHRADNS V. K

AV E—2y FOFREL LI, HERICHEL TV B Y —
CR%ZXy P T— I BHTHAT S Web Y —EANEE LTz
B2 D Web ¥ —E R & T BRIAITRITT BRI TH
3. FIAHIEHED Web Y — U AR BB SV 3 T & THIEDH
BE%18% [1). 2T T, Web ¥ —EREMB LT BH—L R« 7
TV a VITELEED, WSFL[11] % XLANG (17} &
Vol Web ¥ —E X7~ EFEMRE - AT TV 3.

TREDA Y Z—2y PO DRBRED M T T 4y 7 2 HEE
T BHEREED. Lichlo T, ETIAEE 5T Web ¥—E
AEMEROEL EEFSHOHERFVTHAL THLE
M3 [14]. IS, WSFL[11] &2 MERTY— 7 70—53

THBTes, BXACEL THABNRFREAZEL 55
HEHRTERY. V=77 0—AF— DT T IVRERET
BAEDIGH (4] [8) 18] & FMk%E X 7T, WSFL TR DKM



Service Provider

1 WSFL OEXETFIV
Fig.1 WSFL Basis

RIREVRIED A HETH D T L &R LTz [15] [16].

—H, T2V OBYFNRRIEL VI BRML R
BEIT WSFL ORENZERICIEIESRSH 5. 2B TR,
WSFL Ot ZSH LAREGHRET IRAZHES. iz,
WSFL D# X I LI hS - 1B T YRy ERZRE
U, WSFL SR ORI Z ATREIC T % IRIEN A B2 2R T 5.
¥z, XHk([15][16] TRELIAERD LiC, TFVRERIE
—J SPIN [5] DRIFESEIC DV TAR, FAEFIVREY —
VOBERBERETS.

LUF, WSFL O E% N LRES %D WSFL itibfl%
RY. DWT, WSFL OMBERMEMEDEE L EOEEDOR
WICERT 22 L 2N, 2 DOBRERHRRT 5. i, =5
T—i{t DPE &FERAFEM, WSFL SR ORIZTEEC S %
BENEZERE VI HETEA TV R T 28BS, BiEl,
2 MERIRS XA LIc BT FHEEFVOMEZE L DL
2177595,

2. WSFLIZDWT

HBB[11) IS L >T WSFL OEELHREBNT 5.
WSFL O3k XML TEBIN TV AN, ZOBRENK
EBRiE, PM-flow IcE3<. WSFL {E#BICinX T PM-flow
DFL [10] FEMOMREH A ERE > TR 3.

2.1 WSFL OiE

WSFL i, F. Leymann D8R L7z Web ¥ —E X7 1—5t
BEFETHS. F. Leymann 72 5HH 10 ERIICHEL TV
PM-flow &FEE 3y MEAMAREER/ ST XA L Liziofz
Y=o 7 n—EREREEFI(0] BRI LTS, WSFL
WSDL OIREVIRTH D, X vt—UERKE WSDL HiE
H#9 AR EFIAT 5. £z, WSFL OEMARIZEE WSDL
LABRIC XML TEZEEN TS, »

WSFL OFLE B0 70—V THh, Kl1icT7u—
ETNVOBBEGEFERMICE L. & Web P — ¥ ADEHHF
RETIVTAET A EMUT—oT0—05T70/—FRic, 7
U7 AT BOTF—ATn—HHT - %) 7S

EEB. TIT4 T4 TR, SOV —E RRMEANDLEE
EEIOEDS | WD 4% EOFENEZ IR T 5.
1H5bMBESIC, 7a—EFVIdBBRERT flow-
Source N HIE D flowSink TRTIT 2557 TH5. HiEHD
HNERTdIC, 77T 1 €T 11Cl& AND-join % OR-join
EDBWMEHEM/MTZENTES. COXSIHTI—ET
Vi, TNEHEH WSDL 2EET 5 LN TE, oM
O—EFNVDT VT4 T4 b7 IV EAENS.

WSFL O 71—, CPN (Coloured Petri Nets) [6] &
FRETFE, Tabs, MTRREET RSy Fvay &0
ZEIC & - THRIFNAEHRENE LTV, BIENEERICL
fehio T, WSFL D “A V2TV X" ZEBETHLNTES.

WSFL i&, 7a—&FLoftic, B0 7n—eF L2 ES
LTRERMBICE BB I —NVEFVDH S, Fa—n
NVETVIEENENHORRFR TH B DU TOHHRD S
REBTS.

2.2 BEAXRERCBENLEK

XML X &% f\ 7 BRI S L RAIEHRERIC DV TR
Y 5.

# 112, WSFL OF—42 U > 7%, BHDAR] (name) 5T
12U J7% (source) &V 5% (target) DT VT4 ET 4%
EBELLTHED. H1OXS3uREAT 5T LERTIEHRT

RY.
<datalink name=’’,..’’

source=’?...’’ target=’’...’’/>
#2ic, WSFL ORIV > 2 i, F—2V Y IHFD
BHECMAT, BBRHEZRFATI 200BEEZRD.
transitionCondition [ BBRMZRENTERT. X/, U
ITRT VT4 €T 4 M result D/ERA v —IZER LK
BB TRCLERT. M1OXS5%FAT TS LERTRIE
WTrd.

<controlLink name=’’...’’

source=’’,,.’’ target=’’...”’
transitionCondition=’’...’’
result=’’...7?/>

F 31, WSFLOT7 754 €5 1 &, BEDGH (nane) &
HT %M (exitCondition) ZBUL LTHRD. P/ F T«
BEL OBRERZED, ASIF—Z (input) LHIT—4
(output) DARLFE, AR (join condition), EITEMH
(performedBy), EITEHNDASIT— 2B (naterialize),
ENB B, kiz, BENGETERORESEE inplenent T
EBETS. B UTRTREMEES MRS, RENVRIL
LTRIC RIT R BT 5 C L BRD B, Wi, ORI
LBVRORTEFOESZBDIET. Thbb, V—T%%
BRI35.

<activity name=’’...’’ exitCondition=’’,.,?’>

<input name=’’...’’ ... />

(E1) : CPN TRY—F > 7 LEHHTH> T, RITAL Y FEET b=
PEET DT L—ADTVF by M TERTS. RTLBI—F 2 T 0RO
ETHB.



OR-join

2 T FEBREOH
Fig.2 Example of Dead-Path Elimination

<output name=’’...’? ... />
<performedBy ... />

<implement>

</implement>
<join condition=’’...?? ... />
<materialize ... />
</activity>
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