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Whatis characteristiof modernembeddedystemdike
mobile phonesmultimediaterminals,etc. is thattheir de-
signrequiresseveral differentdescriptiontechniques:The
radio-frequeng part of a mobile phoneis designedusing
analogtechniques the signal processingpart can be de-
scribed using synchronousdata-flav, while the protocol
stackusesan extendedfinite statemachinebaseddescrip-
tion model. This heterogeneityposesa challengeto em-
beddedsystemdesignmethodologiesand hasresultedin
a searchfor a SystemLevel DesignLanguage(SLDL) for
describingooth softwareandhardware.

We believe thatto obtainagoodSLDL oneneeddo first
understandvhatthe combinationof modelsof computation
means.To this endwe aredevelopinga kernellanguagen
whichit is possibleto usedifferentmodelsof computation.
The main contributionsof this work are: (1) acommonset
of conceptghat form the basisof the kernellanguage(2)
aformally definedoperationakemanticswhich alsomakes
it possibleto verify designausinge.g. model-checking(3)
theexplicit useof atomicityand,(4) the introductionof the
notion of executionpolicy.

Several systemdescriptionlanguageshave been pro-
posed,e.g. UML [4] and SystemC[3]. They make very
differentassumptiongboutthe final implementatiortech-
nology, e.g. UML is meantfor modelling software, while
SystemCaddressethe hardware designdomain. What is
interestings thatmary languageconstructsarecommonto
theselanguagesbut their semanticgliffer dueto the com-
putationalmodel. E.g. parallelismin UML hasa very dif-
ferentsemanticgrom parallelismin SystemC.

It is this interactionbetweenlanguageconstructsand
modelsof computationthat is the focus of our research.
We have identifieda numberof conceptghatarecommon,
but are interpreteddifferently given a different computa-
tional model. The languagehas syntacticentitiesto rep-
resentheseconceptandthroughthe operationabemantics
we give eachconcepia exactmathematicameaning.

The basicconceptin our languages the state. Stateis
seldomexplicit in programminglanguagedike VHDL or
ESTEREL[1] but is a commonconceptin mary model-

ing languagedike UML or Harel's Statechart§2]. Sev-

eral statesmay be active at the sametime (concurrency).

Theactvities in concurrenstatesshouldberunin parallel.
However, the parallelismis interpreteddifferently depend-
ing on the execution policy in effectin the currentscope.
A novelty in our languageis that we make atomicity ex-

plicit. Atomicity defineswhatthe smallestobsenablestate
changas. Theprogrammeis thusfreeto definethelevel of

atomicity ashe pleasesln synchronousanguagedik e Es-

terel,atomicityencompassebewholeprogramsothatthe

internalworkings of the programare not obsenable. This

is often problematicbecausehe programmeris forcedto

think of the whole systemas a monolothicstatemachine.
Otherkey languageconstructsare interrupts, coroutines

andcommunication.

We have explicitly separatedhe executionpolicy from
the semanticof the statementsilt is our claim thatwe can
modelmostmodelsof computatiorusingsuitablecombina-
tions of atomicity, communicatiorstructureand execution
policy. E.g. Harel's statecharsemanticss obtainedby us-
ing broadcastingscommunicatiordiscipline by usingstep
semanticdor interpretingconcurreng, andby makingthe
top stateatomic.As anotherexample,we canview a UML
collaborationdiagramwheresomenodesarerefinedusing
statemachinesasa synchronouslataflav systemagainby
selectinga suitableexecutionpolicy andlevel of atomicity.
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