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Abstract In order to solve the problem that analyzing the composite services by manual is rather difficult and time-con-
suming,an approach was proposed to verify composite services by model checking based on uMSD. How to represent
the temporal properties of the composite service easily and intuitively is a critical issue of the approach. Because uMSD
finds a balance between simplicity of use and expressiveness, the paper defined the formal syntax and semantics of
uMSD. In the paper,uMSD was used to graphically represent the temporal properties of a composite service On-the-Job

Assistant as a case study, presenting the feasibility of uMSD., A series of experiments show the approach can effectively

detect the logical errors in the composite service.
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BAFSRMAE 12 FiR, EEFAPHEA-FERS S HE
REY, WX FRRXAENRGERU, WRA RSB H
(Bit State hashing) B ¥:RA EH 18 R HRE2 M .

RTAVHESGR, T EBBEE VA F3BMEE ¢
MRS 2 BB R E L2 {8 FRUF B (Sequence Chart) 3
BT E R T RER A, 3 HEE) R 3R 43 7 AR 2 18] 038

Ho
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(Bpin Version 4.1.2 21 February 2004)
+ Partial Order Reduction

Full statespace search for.
never claim - (not selectedy
sssertion violations - (disabled by -Afag)
cycie checks - {(disabied by -DSAFETY)
P invaiid end states  +
i
State-vector 72 byte, depth reached 1218, emors; 0
4250 states, stored
9804 states, marched
14058 transitions = stored+matched)
8 atomic steps
hash conflicts: 18 (resolved)
{max size 2*19 states)
Stats on memary usage (in Megabytes):
0340 equivalent memory usage for siates (stored*(State-vector » overhead))
i 0.508 actual mummy usags for states (umucctnml cumpnstlon 148.79%)

Smw!ilwmi [ﬂm[i

H12 OJA EHIWBIELR

BETREUE uMSD ZRM K. OJA LA Promela
ARESFE R Bichi B shAlRRMES SPIN AR K T B
RALRBIEH GRS W AGEELR F W R HLE .

PR 1 MEIELE R A 13 BiR. SHTHE 1, REER
HEERIT AN, ERIESRS, AR 171 AREM 188 Mg
BRPET AN RE, REIMSRESE, YR0EHERR
zhist, F PR BB RS AR, B B3k P R, N TR E T
YRR 1 BRMRERITN., M TFRAKNBIESRAERER
WAT HR—BUN, MR 2 RIERTR REANRIEER 2
IEEﬁE"J,ﬁﬂFEI 14 fiR.

ﬁmi?

State-vector 76 bybe, dapth reached 348, emors: 1
171m stoted (172 viskted)
6 stakes,

, atched
Fi m one (= viskedematched)

B 13 1 NBIEER

gm for p.o. reduction to
{never claims generated MLTLm‘umMmm]
(SmVum?’mo 21 Februaty 2004

B 14 HE 2 HRIEER

6 HMXTIE

BT AR, Web iR %54 & MBS BAET % ZHCRA
THERBREAR EROTR BRI ERN— LR Web i
5 HARIEN BRHAT OB, IR 2 FiF.
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R2 SE Web IR HEBUE B HAE

BR BRAH - HAK R
By R ey o B iF % R Ta
FHKEH .
Lohmann % BPEL oWFN PNML FaoT A Fiona
Dijkman % BPMN Petri @ PNML m4fE4 ProM
Y RE
x 3 OWL-S R #ABRFEZR ZENEH MWB
EHEMX A
WS-CDL %A ¥
Foster % # BPEL FSP MSC £ ERH LTSA-WS
Abouzaid % BPEL xEK B8 by -3 HA
WRY RS %4t
B% PPN EDFA LTL i SPIN
Diaz WS-CDL TA TCTL Tk UPPAAL
X BPEL EFA uMSD 13 SPIN

Petri M#kh —MET RSB XMMEE T 35, RHEHR
HERARR, BB X H ZRE P ER RHETERE, —H
F Petri W SR 7 £ g9 24 R M AL 55 53 B 3 Petri
PUBLEL, FERIBTR AW R EMR . R, 2T Petri MK
IFEME THRRS AT AN, BERRRE S5 R
HAHBXE.

HRARRE— IR RIS RGN R E
B RATRIER R, 85 B BIERETAMER. A
HEWAERE, ARARRMU T AMASHWET, HEAS
BAEH T, R ARBUE T Petri M. &1 FHBRAITH T LIZIE
A5 B ASAT Ry, — o T BRSNS Ry kU ) R i
R ) EL B SR T AR 55 (AT M BE S R B S B e AR AR
BOE SR Web B % & MBI R, RBIEW &3 B sy wT
bk, R, RS BHR, LU 2.

BEMERTREAMAARENESBERY, FREER
BRAFCERMBRIR S R M7 R EERA NN, A
BHALAT AR R 38 R AR T AR Gt B A0 B IR G0 iE
BRI A SRR B Sh AT R, R AR s A
TR R AR IR, — SR T BV R Ry U @
RN Web 55 4H A MAFHBMET XML #3XK 8 S, 3
RAFFRAGE TERBIFAERER. 8 A Sees
FROBLIMER, RTEURSHESHRETH, WESF
# B SRR .

HRE PEIERIFBA . SHEH, AT RE Web R
FHA AT R IERER BRI REZ —. A3CRH—F
T uMSD iy Web IR HERBB B T . N T xR FH
HETT AT A B BB IE, A 757 £ T uMSD BE LR
KR A uMSD k7R Web IR 5 H A #MEHR . uMSD BEE
FAACHIR R TR A FGE S Z BIHRE T — -85, F A
RIS FER MR Web IR 4540 & 1 78 b i i A5 0 B, AT
P B E RN SRR R MA B EMRA FE.

4RI, Ay v BT LR B SE MR AR B o B U TR BT
REIETENFATEMARE. T B RITKREIE
TN ABIE AR M RS D, Hit— P ERITERARE.
it T LA B TR g S G R 0 AR 56 » i — 25 % B X uMISD B
i IR 2 SRS e SE R R, B UE Stk R B TE B
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A E AR, RBEREE CHREZR P AR Px,
(PHWTHERE. P, N TFRIESBENE &, 88E
BEKHNHSERNE 1 iR, ZERASE 4 MRS, BE
B, REBBRIC BN (inie)  {ery} {succ) { false) . ¥
BRASGLER RFNAEH SRR EEBHMR )
TERFEBE,

1 aALE{ry ) REPHFERHE K F3I1E E.
D, RN tEE,  ERNE 2 fis.

1 R B2z HosmEsEY

BRI 38 MRMC Afif 22 Twente K% B H T HE X%
HSHVETT RIS XL R RGN RS W T A, B
AR H A, XN ES Markov 4% . Markov i B A &
KA E IR G5 (Reward Structure) f 28 402, #5134,
EXREA AR E A SR Markov s 5% T
CSL AR WA, EFHEAXHRIETRE., 7ERER
R A RR A, TEHE A MRMC B8 HE& R, Hi#t—18
BITHEES. BTFEE,E 1.2 FRER N EARIFTE
AEHAH ., ERERARNERNEREMIEBRYTSEMHEX
XHR. :

SRIF ACAER L4 T3 CTMDP SR #1788
HERBRAE M AT ATHE, FA M TR, RIESBSIMT
S8 B, B R%H CTMDP &2 , ik, W ERIER T
MRS — A pathCSL R RG . HERIRBEH
B IE N R4 A 55 A 3L, 5 CTMDP MBI 47 R 1 &%
5B AR MRMC 8% EBIEBHRESH
TH. WRXERERT RHERE M, W %# CTMDP #
B,AMRERTTHAESE. LR TFIBRYTEIETHNR

BOrEisT. RN, AR EHE T CTMDP AR
EFEMEREINITH. T—2RBHREARRSEHWH
Markov 3372 K T B¢ REESIE 7 3 .
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