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Idea:
Using consistency preservation 
as a mechanism for 
model-driven development

Advantage:
• Getting a consistent 

version of model 3
• Getting a delta for further 

SPLE development

[Klare et al. 2020]
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state-2-component.reactions
import state-metamodel as STATE;

import component-metamodel as COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitios]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {

check { newTransition.signal != null }

val component = retrieve COMP:Component corresponding to smRegion

}

update {

if (newTransition.sendsSignal()) {

components.outputPorts.add(new Port(newTransition.signal))

} else if (newTransition.expectsSignal()) {

components.inputPorts.add(new Port(newTransition.signal))

}

}

}

Reference Domains
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state-2-component.reactions
import state-metamodel as STATE;

import component-metamodel as COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitions]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {

check { newTransition.signal != null }

val component = retrieve COMP:Component corresponding to smRegion

}

update {

if (newTransition.sendsSignal()) {

components.outputPorts.add(new Port(newTransition.signal))

} else if (newTransition.expectsSignal()) {

components.inputPorts.add(new Port(newTransition.signal))

}

}

}

Call Repair Routine

Define Repair Routine
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import state-metamodel as STATE;

import component-metamodel as COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitions]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {

check { newTransition.signal != null }

val component = retrieve COMP:Component corresponding to smRegion

}

update {

if (newTransition.sendsSignal()) {

components.outputPorts.add(new Port(newTransition.signal))

} else if (newTransition.expectsSignal()) {

components.inputPorts.add(new Port(newTransition.signal))

}

}

}

Ensure Preconditions

Execute Repair
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state-2-component.reactions
import state-metamodel as STATE;

import component-metamodel as COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitions]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {

check { newTransition.signal != null }

val component = retrieve COMP:Component corresponding to smRegion

}

update {

if (newTransition.sendsSignal()) {

components.outputPorts.add(new Port(newTransition.signal))

} else if (newTransition.expectsSignal()) {

components.inputPorts.add(new Port(newTransition.signal))

}

}

}

Management of Connected Entities 
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state-2-component.reactions
import state-metamodel as STATE;

import component-metamodel as COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitions]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {

check { newTransition.signal != null }

val component = retrieve COMP:Component corresponding to smRegion

}

update {

if (newTransition.sendsSignal()) {

components.outputPorts.add(new Port(newTransition.signal))

} else if (newTransition.expectsSignal()) {

components.inputPorts.add(new Port(newTransition.signal))

}

}

}

Repair
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consistency relation

broken consistency relation

Consistency preserving 
consequential change

P0.state P7.state

P0 P7

P0.component P7.component
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Consistency preservation simplifies delta-oriented software product line engineering.
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state-2-component.reactions

import STATE, COMP;

reaction AddedTransition {

after attribute added STATE:Region[transitions]

call updatePortsOfComponent(affectedEObject, newValue)

}

routine updatePortsOfComponent(STATE::Region smRegion, String newTransition) {

match {
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val component = retrieve COMP:Component corresponding to smRegion

}

update { … }

}
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Variability
Modeling

for Delta-Oriented
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