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DSL bird view and stakeholders
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DSL bird view and stakeholders
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Semantic or Domain model ?

The term semantic model can be misleading

If the domain model is equipped with an 
interpreter or a way to be executed, then it 
acts as a semantic model since it defines the 
meaning of the DSL in terms of behavior.

If the domain model is a data structure (close 
to an AST), then it does not bring any 
information about the semantics in terms of 
behavior

instance
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Semantic or Domain model ?

The term semantic model can be misleading

If the domain model is equipped with an 
interpreter or a way to be executed, then it 
acts as a semantic model since it defines the 
meaning of the DSL in terms of behavior.

If the domain model is a data structure (close 
to an AST), then it does not bring any 
information about the semantics in terms of 
behavior

Warning: semantic is not understood here as in the ontology domain, but  rather as a 
behavioral semantics (see trace semantics) Alur, R., & Dill, D. (1990, July). Automata for modeling real-time 

systems. In International Colloquium on Automata, Languages, 
and Programming (pp. 322-335). Springer, Berlin, Heidelberg.

instance
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Semantic (or Domain) model

[Domain Specific Languages] 

Domain Model
instance

Modified
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Semantic or Domain model ?

Interpreter
Domain Model

Behavioral Semantics

instance
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Modéliser un langage
● Une syntaxe abstraite (et concrète) décrivant un langage et 

permettant de définir des comportements (des modèles)

● Une sémantique expliquant comment les programmes 
conformes à la grammaire (les comportements) sont executés

while (b) 
do 

C ;
done

syntax semantics

Exécuter C de manière répétée (et 
sequentielle), aussi longtemps que 

l’expression b est vraie.
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Syntaxe et Sémantique comportementale
● Une syntaxe abstraite (et concrète) décrivant un langage et 

permettant de définir des comportements (des modèles)

● Une sémantique expliquant comment les programmes 
conformes à la grammaire (les comportements) sont executés

while (b && c) 
do 

C ;
done

syntax semantics

Exécuter C de manière répétée (et 
sequentielle), aussi longtemps que 

l’expression b && c est vraie.

● 1) évaluer l’expression b.
● si b == vrai, exécuter C et retourner à 1)
● si b == faux, sortir.

Ordre d’évaluation de b et c ? 
Laziness ?
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Sémantique comportementale
● Les principales manières de décrire la sémantique :

● Transformational : the semantics is defined by reducing constructs of the language to more 
elementary ones by means of definitional transformations into another language whose the 
semantics is already given.
● Denotational : the meaning of the program is given by the translation of a program to  a 

mathematical function, which maps the state of the machine before execution to the  state 
after execution.

● Axiomatic : the semantics is defined by a logical theory associated to each language elements in 
order to enable some properties to be proven (the  formulae  describe,  for  each  statement,  the 
 relation  between  the  pre-state  and  the  post-state  of  the statement execution)

● Operational : the meaning is given by defining an abstract interpreter of the language where 
rules define how operators modify the system state.
● Attribute Grammar : the semantics is defined by decorations of a context free grammar with 

attributes you are interested in. Basically attributes can take values from arbitrary domains 
and arbitrary functions can be specified, written in a language of choice, to describe how 
attributes values in rules are derived from each other. The set of attributes defines the state 
of the system
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Axiomatic semantics
● Axiomatic : the semantics is defined by a logical theory associated to each language elements in 

order to enable some properties to be proven (the  formulae  describe,  for  each  statement,  
the  relation  between  the  pre-state  and  the  post-state  of  the  executing the statement)

http://www.cs.purdue.edu/homes/suresh/565-Spring2009/lectures/lecture-6.pdf 

http://www.cs.purdue.edu/homes/suresh/565-Spring2009/lectures/lecture-6.pdf
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Axiomatic semantics
● Axiomatic : the semantics is defined by a logical theory associated to each language elements in 

order to enable some properties to be proven (the  formulae  describe,  for  each  statement,  
the  relation  between  the  pre-state  and  the  post-state  of  the  executing the statement)

while (b) 
do 

C ;
done

{x ∈ ℤ} while B do C od { x ∈ ℤ ∧ x > 10}
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Operational semantics
● The operational semantics for a programming language describes how a valid program is interpreted as 

sequences of computational steps. These sequences then are the meaning of the program.

● Structural Operational Semantics [http://homepages.inf.ed.ac.uk/gdp/publications/sos_jlap.pdf]

From wikipedia

while (b) 
do 

C ;
done

Condition
Rewriting rule

’

http://homepages.inf.ed.ac.uk/gdp/publications/sos_jlap.pdf
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Transformational semantics
● Transformational : the semantics is defined by reducing constructs of the language to more 

elementary ones by means of definitional transformations into another language whose the 
semantics is already given.

C
language

x86 assembly
languageT

conformsTo
conformsTodefines
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Transformational semantics
● Transformational : the semantics is defined by reducing constructs of the language to more 

elementary ones by means of definitional transformations into another language whose the 
semantics is already given.

C
language

x86 assembly
languageT

conformsTo
conformsTodefines

Definition of the compiler

Use of the compiler
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Languages artifacts 

Domain Model
instance

Domain ModelConcrete Syntax

Exam:
'Exam' name= ID
'{'

        Question ( "," Question)* 
'}'

Question:
    Free | MultipleChoices;
Free:
    'question' ID
    'on' Int 
    ':' String
    '(' 'maxSize' '=' Int ')'
MultipleChoices:
    'MCQ' ID
    'on' Int
    ':' String
    'choices' '{' Answer ( "," Answer)* '}' 
    ('correctAnswers' ('allowMultipleChoices')? ':' [Answer] ( "," [Answer])* )?
Answer:
    'Answer' String ':' String

Based on

Written in Conforms to

// Based on the metamodel

// Some “static” text

// templated code navigate the AST

Transformation Definition

Defines

Based on



Domain Specific Languages  21

Languages artifacts 

Domain Model
instance

Domain ModelConcrete Syntax

Exam:
'Exam' name= ID
'{'

        Question ( "," Question)* 
'}'

Question:
    Free | MultipleChoices;
Free:
    'question' ID
    'on' Int 
    ':' String
    '(' 'maxSize' '=' Int ')'
MultipleChoices:
    'MCQ' ID
    'on' Int
    ':' String
    'choices' '{' Answer ( "," Answer)* '}' 
    ('correctAnswers' ('allowMultipleChoices')? ':' [Answer] ( "," [Answer])* )?
Answer:
    'Answer' String ':' String

Based on

Written in Conforms to

// Based on the metamodel

// Some “static” text

// templated code navigate the AST

Transformation Definition

Defines

Based on



Domain Specific Languages  22

Transformation definition

Several ways to do it :
● Visitor Pattern
● Template Base
● Classical Java
● Ecore switch
● ... 
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Transformation definition

We’ll use the Xtend generation 
facilities because it is well integrated 
with the editor generated by xtext

The generation  is called each time the 
program is saved. Resulting files are 
in the src-gen folder

In a nutshell, you do a traversal of the 
domain model instance and translate the 
concepts into a string understandable by 
the target language
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Transformation definition
In a nutshell, you do a traversal of the domain model instance and translate the 

concepts into a string understandable by the target language

Target language is 
Python3, and we 
always use 
specific librairies 
for the lego robot
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Transformation definition
In a nutshell, you do a traversal of the domain model instance and translate the 

concepts into a string understandable by the target language

.ecore
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