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Motivation

@ widely used and de facto standard

@ models to picture: behavior, communication and structure
@ hardware and software
@ object-oriented

o different views of a system

Disadvantages

@ universal formal semantic

@ codegenerator decide the semantic of the target

@ verification is a priori not possible

R. Hedayati



ESy

Iniversitét Bremen:

R. Hedayati

Advantages
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@ dataflow and controlflow model for behavior

Motivation

@ simulation

o verification (model and safty-properties)
o certified C-code generation (DO-178B)

Disadvantages
@ no sample solution for GALS systems
@ limited number of supported datatypes
@ not object-orientated

@ no support for hardware developement
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Motivation

Combine both high-level languages:

@ benefit form the advantages of both

@ reduce their drawbacks
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UbjeEtves Use universal formal semantic of UML as a benefit

© Use the extension mechanism of the UML to define a
domain specific language for SCADE

© Implement a framework to transform the UML models into
models of SCADE
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Objectives

Dataflowmodel
Controlflowmeodel

Models desingned in the UML can be simulated, verified and
certified code can be generated.
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There are two kinds of extensions that can be used:

Objectives

@ lightweight extensions

@ heavyweight extensions
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metaclasses of the UML

Objectives
metamodel can be extended by

.. creferences

defining ; T
«profile» MyProfile | sreterences Metaclass2

@ Profile package g =
MyStereotype Metaclass1

@ Stereotypes
@ Tagged Values
e OCL

Important: no contradiction
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metaclasses of the UML metamodel
Objectives

@ can be added

@ can be removed

@ according to MOF document
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Objectives

Generalization
M3: MOF — — .
\ <<instanceQf>> -~ .~ =<instanceOf>> <<istance0f> , s
ceOfs> 7 = P
- .
InstanceSpecification - Classifier |«}—< { Class
M2: UML -
=
<<instance0f>> s
-
M1: UML Model

MO: Instance at execution time

But: Extending the UML metamodel with the heavyweight
extension mechanism, you have no UML anymore.

hedayati@tzi.de

R. Hedayati




R. Hedayati

hedayati©tzi.dé]

Objectives

@ lightweight extensions are supported by UML tools

@ heavyweight extension is not really supported
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Profile(s)

Stereotypes for

@ primitive types

@ data types

of SCADE that are not supported by the UML.

B 1

<proties=

DSL Customization

<=metaclass== semetaclass==
DataType Primitive Type

Array Generic Real
[DataType] [DataType] [PrinitiveType]
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« enumeration »
£ LMD EFedurekind
« metariass » DirectionKind « metadass »
InvocaticnAction S iy in
i out
it inout
s required
4 provided
Profile(s) «steredtpe »
Sendincon estereatypes < sEredyen
FowPort MessagePort
fishtomic: Boolean ] = fake FsAtomic: Bookan[1] = fase
isConjugded: Bookean [1] = fabe isConjugated: Bookan[1] = false
direction: Directionkind kind: BFeaturekird [0..1]
« MEtagass » «meladass » « Metadass »
Property BehavbralFeature Ll e
< sereonpe « SterEoDe » « Sereonpe » « SErEotype >
FlowP roperty FlowgFedture FlowSpedification

drection: Diractionkind[1] Kind: BFeatureKind [1] direction: Directorkind [01] Kand - BFedurekind[0..1]
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initial state initial state of SSM can have a behavior, that is a
initial state cannot be a pseudostate in the UML
statemachine
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event pool exactly one event ist dispatched and processed by
the state machine at an instance of time

Controlflow

model run-to-completition the dispatched event executes a behavior
that runs to completition before the next event is
dispatched from the event pool.

priority rules transition that are in conflict can have different
priority rules

transitions three kinds of transitions with different semantics
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Controlflow
model

[+subvertex
Synevertex |.source
1

cPseudostateKind

+eteteinvariont
0.1

[ SyncPseudostate ]

[skind Syncpseudostateid

lg.1 +cloacivy
01
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T ETasere |
01| Kermer::Constraint

FrcondtionaPseudostate
edeeptistory.
statettactine
0.1
+region
s
oot [ e ucortsiner ransilon O
0 74‘ 1 : Communication: Trigger
+outaoing |+countDelay - rteger =1 i
g 0.1 |BasicBehaviors::Behavior
target +incoming o
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cemetaclazs=>
EnumerationL iteral

cemetaclazs=>
InstanceSpecification

MARTE Profile for defining logical and chronometrical clocks:

emetaclazs=>
Class

Controlflow
model

<=stereotypes>
TimedEvent

TimedElement

N;stevemvp»ﬁ | surit [<=sterectype= +Hype
|HEkcneafilssint | Clock 1
+on [ 1.4
==metaclass==
TimeEvent
<sterectype>>

==sterentypes>

GeckTyns pE e —
+isLogical: Bookean =true Package

[<esterectypen=
TimedDomain

[+dluration
+avery 0.1

[ <emetaclsss=>
ValueSpecification
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Controlflow
model

s
[ Timecvem
‘ ==sterectype=>
s Timeatiement
b

TimedEvent ‘

sstart

[ <o

=
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(token flow vs. equations)

Explore UML interaction diagrams

SCADE 6 now uses a mixed model of dataflow and
controlflow model

What next

How to abstract from the level of object-orientation

How to handle heavyweight extension (controlflow model)
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