
Languages and 
Software Language 

Engineering

Lecture 3: Relevant definitions and 
Metamodelling with Eclipse 

by Prof. Vasco Amaral
2022/2023



InstanceOf vs. 
ConformsTo

Conformance is between 
models

Instantiation is between model 
elements



Model 
Conformance
A model is valid in a given 

language if...

A model conforms to a given 
metamodel if each model element is an 
instance of a metamodel element. Then 
a model is valid with respect to the 
language represented by the 
metamodel.



Meta-language
A model is valid in a given 

language if...

Is a language dedicated to language 
modelling, i.e., for defining metamodels



MDE’s 
meta-languages

MDE approaches leverages the 
object-oriented paradigm and most 
of the meta-languages are 
derivatives of UML’s class diagram 
(we can also find ER like diagrams), 
often extended with related 
languages such as Object 
Constraint Language (OCL)



Modelling 
workbenches

A language workbench provides a set of 
tools and meta-languages supporting 
the development and evolution of a 
language and its associated tooling, 
including design, implementation, 
deployment, evolution, reuse, and 
maintenance.

The term was coined in 2005 by Martin Fowler. Examples of workbenches are: JetBrains MPS, Metacase’s 
MetaEdit, EMF, AtomPM, Microsoft Visualization and Modelling SDK  



Meta Circularity
Use of a metamodel to model its own 
shape.All concepts available in a 
language can be modelled using the 
language itself.

Example EBNF can model any kind of textual language, including itself, not being a threat to EBNF’s usability 
or precision























Abstract Syntax
Metamodelling 

approach









Meta-Object 
Facility (MOF)

Modelling formalism standardized by 
OMG to specify concepts and 
relationships between these concepts 
for a particular domain. MOF can be 
used for Domain Modelling and to 
describe the abstract syntax of a 
corresponding DSML



Meta-Object 
Facility (MOF)

Excerpt of MOF 2.0 

Allows specifying concepts of a given domain in a 
package.
Package contains Classes, Properties, and 
relationships
Property can be an attribute or a reference to other 
class
Attribute is typed by enumeration or primitive type 
such as Boolean, String, integer, Real or Unlimited 
Natural 



Object-Oriented



















































Eclipse Modelling 
Framework (EMF)

EMF is a Modelling framework in 
the Eclipse workbench.Has tools 
such as reflective editors, XML 
serialization of models, uniform 
way to access models from Java



ECORE
EMF meta-language (implementation 

of MOF)

Some remarks:

To avoid confusion in eclipse (for instance with 
the underlying Java elements) Ecore has 
prefixed all concepts with an E.

EMF is not tied with Eclipse as any java 
application with the EMF runtime jars in its 
classpath can use the project to manipulate 
models



Generic Ecore 
Metamodel
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EMF
Three Ecore Model 

Perspectives: 
Java API



EMF
Three Ecore Model 

Perspectives: 
Diagram



EMF
Three Ecore Model 

Perspectives: 
Diagram



EMF
Three Ecore Model 

Perspectives: 
XML
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