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GEMOC approach : context
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● We consider models that can be interpreted according to their (concurrent and timed) 
operational semantics

● We do not want to implement all the tooling for each new language
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Meta Languages

● A MetaLanguage is a Language.
● It’s a langage to specify (part of) a language.

https://www.techopedia.com/definition/8316/metalanguage 

https://dictionary.cambridge.org/fr/dictionnaire/anglais/metalanguage 

https://www.techopedia.com/definition/8316/metalanguage 

https://www.techopedia.com/definition/8316/metalanguage
https://dictionary.cambridge.org/fr/dictionnaire/anglais/metalanguage
https://www.techopedia.com/definition/8316/metalanguage
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Meta Languages for syntax

● BNF

● DTD

<ifelse> ::= <if>
[ { else <if> } ]
             [ else
               ( <instruction> ";" |
                 "{" { <instruction> ";" } "}" ) ]
<if> ::= if "(" <condition> ")"
            ( <instruction> ";" |
              "{" { <instruction> ";" } "}" )

Examples taken from wikipedia
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Meta Languages for semantics

● XSLT : specified by a specific DTD, it is consequently an XML document.

Examples and pictures taken from wikipedia
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Meta Languages for semantics

● XSLT : specified by a specific DTD, it is consequently an XML document.

● For examples based on « BNF » like langage, check ANTLR translation rules (e.g., 
https://theantlrguy.atlassian.net/wiki/spaces/ST/pages/1409118/Language+Translation+Using+ANTLR+and+StringTemplate )

Examples and pictures taken from wikipedia

Based on templates

https://theantlrguy.atlassian.net/wiki/spaces/ST/pages/1409118/Language+Translation+Using+ANTLR+and+StringTemplate
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The GEMOC approach 
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Tooling a Meta Language, simplified example
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.XML

for(ea : allEClass){
 print(‘public class ’+ea.name)
 print(‘ extends ’
    +ea.eSuperType.get(0).name)
 print(‘{\n‘)
 for(er : eReferences){
    if(er.upperBound > 1){
    print(‘ArrayList<’+er.eReferenceType.name

public class Room extends NamedElement {
ArrayList<Wall> walls ; 

}
.java

 313 : Room

w1 : Wall

w2 : Wall

w3 : Wall

w4 : Wall

walls[0]

walls[3]

Object graph

compiler

parser
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The GEMOC Approach

MoCCML

Abstract
Syntax

Model

MoCC

Execution
Model

Mapping

conforms to

imports

refersTo

Automatic 
generation

imports

instantiates

Concurrency Semantics 
Executable
DSML

Ecore

Analysis
Optimization
Refinement

...

conforms to conforms to

Executable
model

Meta-
languages

Generic Execution Engine

configures

Runtime

KerMeta

Rewriting Rules
&

Runtime State

weaves

conforms to

conformsTo



Behavioral Semantics of Languages  12

conformsTo

Tooling of meta langages : k3

@Aspect(class=Room)
class RoomAspect {
        Float temperature
        void build() {

…
  }

}

public class Room extends NamedElement {
ArrayList<Wall> walls ;

} .java

Several strategies here along the development.
Conceptually it always reopens the class...

conceptually

Float temperature
void build(){
   ... 
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K3 generated code
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K3 generated code

protected static void _privk3_anExecutionFunction(
  final C1AspectC1AspectProperties _self_,
  final C1 _self) 
  {
    _self_.aRTD = _self_.aRTD + 1;
    _self.setName(_self.getName()+'x');
  }

// the annotation is preserved in the generated code

// the compiler chose between _self or _self_
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Use of K3 generated code
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Usage of K3 generated code

final boolean isStepMethod = initializeMethod
.isAnnotationPresent(fr.inria.diverse.k3.al.annotationprocessor.Step.class);
if (isStepMethod) {

StepCommand command = new StepCommand() {
@Override
public void execute() {

callInitializeModel();
}

};
IStepManager stepManager = PlainK3ExecutionEngine.this;
stepManager.executeStep(entryPointMethodParameters.get(0),

  command, 
  entryPointClass.getName(),
  initializeMethod.getName());

} else {
callInitializeModel();

}

The annotation is defined in the metalanguage 
and used during the model execution
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The GEMOC approach 
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The MoCCML approach 
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The MoCCML approach 

written in acceleo

From https://www.eclipse.org/acceleo/# 

https://www.eclipse.org/acceleo/
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The MoCCML approach 
written in acceleo

// based on the AS of the ML

// take any moccml specification in input
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The MoCCML approach 
written in acceleo

Navigates throughs the AST

Template
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The MoCCML approach 
Result of acceleo is a transformation in QVTo :
● The Eclipse QVT Operational component is an 

implementation of the Operational Mappings Language 
defined by Meta Object Facility™ (MOF™) 2.0 
Query/View/Transformation™ (QVT™).

This is consequently a HOT
(High Order Transformation)
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Result of acceleo is a transformation in QVTo :
● The Eclipse QVT Operational component is an 

implementation of the Operational Mappings Language 
defined by Meta Object Facility™ (MOF™) 2.0 
Query/View/Transformation™ (QVT™).

This is consequently a HOT, whose result 
parametrizes a generic interpreter or can be 
used for analysis
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The Sirius approach 

Interpreter

Sirius 
Specifiation
(.odesign)

Graphical
representation

The interpreter takes two inputs, a model that 
conforms a L and the sirius specification written 
in the ML (which imports the L)



The GEMOC Studio
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Design and compose your 
executable DSMLs

http://gemoc.org/studio
Language 
Workbench

Modeling
Workbench

Edit and debug
your heterogeneous models

Research Consortium
http://eclipse.org/gemoc

http://gemoc.org/studio
http://eclipse.org/gemoc

