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...as eclipse projects
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Model Execution Semantics

Model transformations
not adequate for operational semantics
focus on (stepwise) model manipulation

Existing approaches
...either not based on EMF (AsmL, Kermeta, XOCL, etc.)
...or not under the EMP umbrella

No model analysis framework based on EMF
no common runtime, debugger, analysis tools, etc.
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Model Execution

M3Actions: Operational Semantics for EMF

Metamodels with behavior

Graphical Syntax based on UML Actions/Activities
and OCL for query/constraints

Inline annotation as operations in metamodel

Explicit instantiation concept for multiple meta-
layers (e.g. runtime model)

Formal definition over ASM

Background
Research and experience in language engineering
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M3Actions framework: Overview
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Model Execution

Example: Timed Automata

Switch©On | ActivatePump Init

LevelMax [ Openvalve [ clock 1= 0

LevelMormal [/ Close

MNormal Regulating

LevelMin f OpenPump [ clock := 0

SwitchOff [ Stop clock>5 [ Stop

Off EmergencyStop
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AN S Close
Close .H'“‘-m_“%itnp Stop
| CpenPump ‘

| off

Pumping
Stop

2008-11-18

“#r W :maximal outcome of steam
| U, :maximum gradient of increase
“ U - maximum gradient of decrease

| steam measurement device
| provided data: outcome of steam

c

{“,— | steam boiler Lo
maximal capacity: € -
maximal limit: M, Y

minimal normal: N,
maximal normal: N,

/ provided data: status

pump controllers
lprovided data: flow

| water level measurement device

|pmvided data: quantity of water

Original problem statement: J.-R.Abrial: Steam-Boiler
control specification problem, Dagstuhl, August 1994
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Metamodel: Timed Automata

Element
name : EString
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Mod

MActions behavior definitions

/

self eventQueue-=isEmpty()
H\ Y true K
v

| self.eventQueue->first(})

event |
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StateMachinelnstance.alllnstances()->forAll{ activeState.final )
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true
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create empty event |
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main self.eventQueue += event |
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main

fire next transition
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el Execution

N

h event
self: self
firedTransition J
-

main r fired Transition
N K4>©
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self.activeState := firedTransition targetState

firedTransition.oclIsInvalid()

fired Transition.resetClock
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self.clock := 0

fired Transition
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firedTransition.action <> "
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create action event ‘

o |

= actionEvent.value := firedTransition.action
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actionEvent
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