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GESy Motivation of combining both models
Advantages and disadvatages of the UML

Advantages

widely used and de facto standard

models to picture: behavior, communication and structure

hardware and software

object-oriented

different views of a system

Disadvantages

universal formal semantic

codegenerator decide the semantic of the target

verification is a priori not possible
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GESy Motivation of combining both models
Advantages and disadvantages of SCADE v5

Advantages

dataflow and controlflow model for behavior

simulation

verification (model and safty-properties)

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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GESy Combining UML and SCADE

Combine both high-level languages:

benefit form the advantages of both

reduce their drawbacks
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GESy Way to combine UML and SCADE

Use universal formal semantic of UML as a benefit

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

2 Implement a framework to transform the UML models into
models of SCADE

hedayati@tzi.de R.Hedayati



R.Hedayati

hedayati@tzi.de

Motivation

Objectives

Profile(s)

Controlflow
model

What next

GESy Integrating SCADE (synchronous model) into
UML

Models desingned in the UML can be simulated, verified and
certified code can be generated.
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GESy Domain Specific Language with UML

There are two kinds of extensions that can be used:

lightweight extensions

heavyweight extensions
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GESy Lightway extensions

Profiles

metaclasses of the UML
metamodel can be extended by
defining

Profile package

Stereotypes

Tagged Values

OCL

Important: no contradiction
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GESy Heavyweight extensions

MOF

metaclasses of the UML metamodel

can be added

can be removed

according to MOF document
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GESy Heawyweight extensions

But: Extending the UML metamodel with the heavyweight
extension mechanism, you have no UML anymore.
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GESy A Domain Specific Language for SCADE

lightweight extensions are supported by UML tools

heavyweight extension is not really supported

hedayati@tzi.de R.Hedayati



R.Hedayati

hedayati@tzi.de

Motivation

Objectives

Profile(s)

Controlflow
model

What next

GESy What is needed?

Stereotypes for

primitive types
data types

of SCADE that are not supported by the UML.
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GESy Allready existing UML Profiles

SysML and MARTE Profile define flows:
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GESy StateMachine/SafeStateMachine
Heawyweight or leightweight extension?

initial state initial state of SSM can have a behavior, that is a
initial state cannot be a pseudostate in the UML
statemachine

event pool exactly one event ist dispatched and processed by
the state machine at an instance of time

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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GESy Heavyweight Extention via MOF
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GESy Clocks in the UML

MARTE Profile for defining logical and chronometrical clocks:
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GESy Including Clock to SyncStateMachine
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GESy Next steps and problems to solve

Explore the UML activity diagram as a dataflow model
(token flow vs. equations)

Explore UML interaction diagrams

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

How to abstract from the level of object-orientation

How to handle heavyweight extension (controlflow model)
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