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ABSTRACT

ConformancetestingmaybeseenasmeantoexecuteanIUT(implementationundertest)bycarrying
outtestcasesinordertoobservewhetherthebehavioroftheIUTisconformingtoitsspecifications.
However,thedevelopmentofdistributedtestingframeworksismorecomplexandtheimplementation
oftheparalleltestingcomponents(PTCs)shouldtakeintoconsiderationthemechanismsandfunctions
requiredtosupportinteractionduringPTCcommunication.Inthisarticle,theauthorspresentanother
waytocontrolthetestexecutionofPTCsbyintroducingsynchronizationmessagesintothelocal
testsequences.Then,theysuggestanagent-basedsimulationtoimplementsynchronizedlocaltest
sequencesandresolvetheproblemofcontrolandsynchronization.
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INTRoDUCTIoN

Intheconformancedistributedtestingcontext,thedifficultyarisesincontrollingtheexecutionof
thetestprocess.Inpractice,testingadistributedsystem,inordertoensureitsconformancetothe
specification,involvesusuallyplacingasetofparalleltesterscalledPTCs(paralleltestcomponents)
attachedtoeachportoftheimplementationundertest(IUT).Thedifficultyisinguaranteeingthe
coordination between such PTCs. Hence, the design process should take into consideration the
mechanismsandfunctionsneededtosupportinteraction,communicationandcoordinationbetween
thedistributedcomponents.

Manyproblemsinfluencingfaultsdetectionduringtheconformancetestingprocessariseifthereis
nocoordinationbetweendistributedtesters.Inthemain,twomajorproblemsknownascontrollability
andobservabilityfaultdetectionsoccurwhiletestingdistributedsystems.Theseproblemshaveagreat
influenceonseveralaspectsofthetestingactivity,suchastheexecutionoftestsequences,thefault
detectabilityoftestsystemandtheinterpretationoftestingresults(Rafiq&Cacciari,2003;Hierons,
2001;Ural&Whittier,2003;Rafiq,Cacciari&Benattou,1999;Tai,&Young,1992).Assolution
totheseproblems,manyworksproposethattestersexchangesomecoordinationmessagesthrough
reliable communication channels (Rafiq & Cacciari, 2003). However, many time-outs problems
ariseduringthetestexecutionduetotheimplementationofthesecommunicationchannelswhich
influencessignificantlythefaultdetection,thispotentialissueiscalledSynchronizationproblem.
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The main based ideas of the proposed work are to develop an algorithm for generating
SynchronizedLocalTestSequencesforeachtesterguarantyingtoavoidproblemsofcoordination,
observationandsynchronization.Hence,theauthorsdemonstratetroughtheirsuggestedproposition
that the synchronizationmessages embedded in the local test sequences solvebothproblemsof
coordinationandsynchronization.Secondly,theauthorshavenoticed-whentheyhaveimplemented
theSLTSduringthesimulationphase-aproblemrelatedtotheorderofreceptionofsynchronization
messages.Toresolvethisproblemarisenduringthetestingprocess,theyenhancetheiralgorithm
byaddingsomeinstructionstoverifytheconformancetestingwithouttakingintoaccounttheorder
whenreceivingthesuccessivesynchronizationmessages.

Finally,onhighlevelofabstraction,theauthorsshowhowmulti-agent-basedsystemusedin
distributed testing prototype realization contributes to capture the complex monitoring tasks of
distributedtesterbehaviors.Moreover,fortheneedofsimulation,theyrealizedalsoadistributed
applicationbasedontheCORBAarchitecture(CommonObjectRequestBrokerArchitecture)asan
implementationundertestwhichallowsthemtogeneratetheoutputsinresponsetoaspecificinput
asindicatedintheglobaltestsequenceusedasexample.

The paper is structured as follows. Section 2 describes the architecture and the modeling
conceptsofdistributedtestingapplication.Section3presentssomepreviousworksproposedinthe
literaturetoovercomethedistributedtestingissues.Section4givesanoverviewofthetestcontrol
andpresentsthealgorithmallowingthegenerationofSynchronizedLocalTestSequencesusedto
resolvesynchronizationandcontrollabilityproblemsinthedistributedtestingimplementation.Section
5introducesasynchronizedagent-basedsimulationfortestingopendistributedsystemsandthelast
sectiongivessomeconclusionsandidentifiesfutureworks.

DISTRIBUTED TESTING

Theprinciple testingis toapplyinputevents to theIUTandcomparetheobservedoutputswith
expectedresults.Asetofinputeventsandplannedoutputsiscommonlycalledatestcaseanditis
generatedfromthespecificationoftheIUT.Conformancetestingmaybeseenasmeantoexecute
anIUTbycarryingouttestcases,inordertoobservewhetherthebehavioroftheimplementationis
conformingtoitsspecification.

Architecture
ThebasicideaofdistributedtestingarchitectureistocoordinateparalleltesterscalledPTCs(Parallel
TestComponents)usingacommunicationserviceinconjunctionwiththeIUT.

Each tester interactswith theIUTthroughaportPCOandcommunicateswithother testers
throughamulticastchannel(Figure1).AnIUTistheimplementationofthedistributedapplication
totest.Itcanbeconsideredasa“black-box”,itsbehaviorisknownonlybyinteractionsthroughits
interfaceswiththeenvironmentorothersystems.EachtestersendssomestimulustotheIUTviatheir
attachedinterfacescalledPCOs(PointsofControlandObservations)andfromwhichitobserves
theoutputIUTreactions.

Test Procedure
Toapproachthetestingprocessinaformalway,thespecificationandtheIUTmustbemodeled
usingthesameconcepts(Dssouli,Khoumsi,Elqortobi&Bentahar2017).Thespecificationofthe
behaviorofadistributedsystemisdescribedbyanautomatonwithn-port(Gill,1962)(FSMFinite
StateMachine)defininginputsandtheresultsexpectedforeachPCO.

Σkdenotestheinputalphabetoftheportk(PCOnumberk)andΓktheoutputalphabetofthe
portk.Figure2givesanexampleof3p-FSMwithQ={q0,q1,q2,q3,q4,q5},q0initialstate,Σ1
={a1,a2,a3},Σ2={b1,b2},Σ3={c1,c2,c3},andΓ1={x1,x2,x3,x4,x5,x6},Γ2={y1,y2,y3,y4},
Γ3={z1,z2,z3,z4,z5}.
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