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Goal:LTimedLFunctionalLSimulationLandLInterferenceLAnalysis

ModellingLandLRefinementLforLMixed.CriticalityLApplicationsMotivation

ApplicationLLayer

Systems(are(increasingly(complexH(both(in(terms(of
((·(application(features(and(complexity
((·(target(architecturesH(and(their(constraints

2oth(hardwareLandLsoftwareLarchitectures(have(to
be(considered(already(in(early(design(phasesD

System(validation(and(refinement(requires
fastLsimulation(of(early(system(modelsD

DesignLexploration
(((·(Software(deployment(and(task(mapping
(((·(Number(of(processing(elements(MP4sA(…(cores
(((·(Task(prioritiesH(periodsH(deadlinesH
(((((scheduling(policyH(resource(access(protocolsH(…

OSSS(MOldenburg8System8Synthesis8SubsetA(is(a
CjjLandLSystemC.based(simulation(environmentD

Modelling(starts(on(Wpplication(LayerH(with(an(
executablePLfunctionalLspecificationD

System(consists(of(TasksL(T)(communicating(via(
SharedLObjectsL(S)D

SharedLObjects(enable(high/levelH(method/basedH
communication(via(user/defined(transactionsD
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O55IS(/(Institute(for(Information(TechnologyH(OldenburgH(Germany
{philippDhartmannH(philippDittershagenH(kimDgruettner}KoffisDde

TaskLdependenciesLcanLbeLexpressedLexplicitlyL
andLimplicitlyLthrough(Shared(Object(synchronisationD

VirtualLTargetLArchitectureL(VTA)LLayer
3uring(refinementH(components(of(Wpplication(Layer
are(mapped(to(Virtual(Target(WrchitectureC
LLL·(Tasks(onto(runtime(sytems
LLL·(Shared(Objects(to(dedicated(hardware(blocks(
(((((or(shared(memory

Scheduling(of(associated(tasks
LLL·LTaskLstateLmanagement(ensuresH(that(only(one
(((((task(per(P4(is(running(at(a(given(timeD
LLL·(Wctivation(of(periodicLtasksH(deadline(observationD
LLL·(Time(synchronisation(and(modelling(of(preemptionD(
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OrderLofLaccesses
LLL·(to(single(shared(resource(have(to(stay(the(sameP
LLL·(to(different(resources(may(differH(without(impairing
(((((functional(correctnessD
LocalLGuarantee
LL·(Wccessing(task(is(not(preemptedGdelayed(by(other
((((local(tasks(on(the(same(processing(unitD

Application4Mapping4and4Communication4Synthesis4for4Object

my_class
...
port->put(…);
...

...
port->get();
...

Shared4 Object

my_class>Type>p4
round_robin

Put4Port ...
port->get();
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MixedLCriticalityLModel
FinitePsetPofPApplicationsPAiPwith
444·4criticality4level4Li

444·4with4set4of4Tasks4Ti

444·4with4set4of4Shared4Objects4Si

EachPTaskPtjPinPTiPisPdefinedPbyPOPj1PDj1PCj1PSIj1PLj0Pwith
444·4period4Xminimum4arrival4time(4P
444·4deadline4D
444·4workload4and4memory4access4graph4C
444·4ports4to4Shared4Object4Interfaces4SI4in4SikI
444·4criticality4level4L
EachPSharedPObjectPSiPconsiststPof
444·4a4set4of4Interfaces4Ii4with4methods4mj4in4ik4in4Ii
444444Xlet4Mi4be4the4union4of4all4methods4in4Ii(
444·4a4set4of4side4effect4free4Guards4Gi4

444·4a4set4of4guarded4methods4GMi4in4Mi4x4Gi

444444implementing4all4interfaces4methods4Mi

444·4a4shared4resource4access4arbitration4policy
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InterferenceLanalysis
(((·(3ata(dependent(task(workload(model(with
(((((computation(timesH(shared(memory(read(and(write
(((((accesses
(((·(4xplicit(communication(and(synchronisation
(((((between(Tasks
(((·(Physical(communication(medium(transport(delays
(((((and(arbitration
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Application.LevelLParallelism

Honour(guardLconditions(in(evaluation(as(well(
LL→Lignore(earlier(accessH(iffLblocked(by(guardD
LLL·LLupdateLblockingLtimes(after(decoupled(access

Wlways(simulateLtaskLuntilLsharedLresourceLaccess
LL·Leven(acrossLperiods
LL·LcollectLlocalLtrace(according(to(task(5SM

üoncurrent(accesses(are(arbitratedD

GuardLconditionsL
LLL·(or(guarded8methods

LLL·(2oolean(conditionsH(depending
(((((on(object’s(state
LLL·(üan(block(a(callerH(until
(((((condition(holdsMutualLexclusiveLaccessLensures(consistencyD

Task(communicationKsynchronisation
modelled(explicitly(via(Shared(ObjectsD
LLL·(User/definedH(method.basedLinterfacesD
LLL·LUser/defined(scheduler(and(resource
LLLLLLaccessLprotocolH

ExplicitLcommunicationLviaLSharedLObjects
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