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[Abstract] This paper establishes the Promela model of the Web Ontology Language for Service(OWL-S) process model for Role Goal Process
Service(RGPS) process level meta-model, uses Linear Temporal Logic(LTL) to describe the properties of models, and uses the partial order
reduction and on-the-fly optimization techniques of model checking tools Spin to verify the properties. It designs and implements RGPS process
level meta-model correctness verification platform. The effectiveness of this verification framework is demonstrated by a case study in urban
transportation system.
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F] Promela BAEF I IE AR S, HH(TiEE IE A 2, <process: CompositeProcess rdf: resource = “TravelPlan™>

HAELSTR, W Spin @ 22 B AR HAT, AE—4 <process: composed of>

AL Hy on-the-fly Bl )P , B S il F2 /5 SRS 45 0 7% )5 “process: sequence=

BAESREAR, WRERT R, BT 5ERER <process: components rdf: parseType = “collection”>
N "~ ~ <process: AtomicProcess rdf: resource = “Inquire
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JR] - <process: AtomicProcess rdf: resource = “Verify
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3.1 OWL-S

Web JiR 45 A& $ 5481 = (Web Ontology Language for Service,
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J5 - R A B BN W 4, E Promela BEAIH
atomic{} 3P :
proctype AtomicProcess(chan syncChan, dataChan){
atomic{---}
syncChan!_pid,done;}
QMBS FEEHE
HedRh— A RO F Rl A G R H A
&, 7& Promela BRI, K —NMHAEBRINEZANFEIR
FAIEIE LI, E K IE childSyne 1 childData,
proctype CompositeProcess(chan syncChan, dataChan) {
chan childSync = [1] of {int, mtype};
chan childData = [1] of {int};
IHE R 55H
syncChan!_pid, done;}
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F1 BHLHE Promela BT

LR Promela FEA% st ) Promela F 4%
proctype Sequence(chan syncChan, dataChan) proctype Choices(chan syncChan, dataChan){
{-+  pidx1,x2;
if pid x;
::childSync??eval(x1), run M(childSync, childData); -> if
Gt )3 45 ¥ if prike g | ::m>n->run M(childSync, dataChan);
::childSync??eval(x2), run N(childSync, childData);->skip; ::m==n->run N(childSync, dataChan);
fi; selse->skip
fi; fi;
syncChan! pid, done;} syncChan! pid, done;}
proctype Split(chan syncChan, dataChan) { Proctype RepeatWhile(chan syncChan,dataChan){
chan childSync = [3] of {int, mtype};
id x1 = run L(childSync, dataChan); W do
oh X EiH Ipjid X2 =run M((childSyync, dataChan)); AL LA m ->n;
pid x3 = run N(childSync, dataChan); selse -> break;
syncChan!_pid, done;} od}

proctype SplitJoin(chan syncChan, dataChan){
chan childSync = [2] of {int,mtype};
if

::childSync??eval(childM),runM(childSync, dataChan);->

7 XA I if
fi;

fi;
syncChan!_pid, done;}

::childSync??eval(childN), run N(childSync, dataChan);

proctype IfThenElse(chan syncChan, dataChan){

run condition()->

if

:: (condition_return == false) ->goto endproc

i (condition_return == true) ->goto ifproc
fi;

AP B FELM

endproc;
skip;}
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MBI &4, T3 OWL-S jd F2#A) Promela HEHFE:
WP ARAS, ot M KR OWL-S Jd FEpi AL :

OWLS2PROMELA(M)

define_Type(M)
define NeverClaim(M.Prop)
For each P in M {
define proctype(P)
define proctypeMain(P) }
init{ define_Channel(M)
run proctypeMain()}
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e 5T LTL #ij A\ LiaNRaE S
Full statespace search for:
never claim -
e . . assertion violations +(if within scope of claim)
Zatk ![1(price->!line) cycle checks-(disabled by —~DSAFETY)
invalid end states +(disabled by never claim)
State-vector 108 byte, depth reached 131, errors: 0
Full statespace search for:
never claim -
N assertion violations +(if within scope of claim)
Exaial [Jsuccess cycle checks —(disabled by -DSAFETY)
invalid end states —(disabled by never claim)
State-vector 40 byte, depth reached 181, errors: 1
Full statespace search for:
never claim -
o Doprice{]<>veekes{]<oraveltcket  25seton volaions (i ithin scope of claim)
invalid end states +(disabled by never claim)
State-vector 52 byte, depth reached 131, errors: 0
Full statespace search for:
never claim -
R Bl [<>week&&[]<>line assertion violations +(if within scope of claim)

acceptance  cycles —(fairness enabled)
invalid end states —(disabled by never claim)
State-vector 104 byte, depth reached 131, errors: |
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