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Model-Driven Software Engineering & Multilevel Modelling

Model-Driven Software Engineering (MDSE) has proven to be a successful approach in terms of 
gaining quality and efficiency.
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Model-Driven Software Engineering (MDSE) has proven to be a successful approach in terms of 
gaining quality and efficiency.

Traditional approaches based on the OMG 4-layer architecture (2 levels of abstraction available 
for the modeller). This might introduce various challenges:

Convolution | separation of concerns | maintainability

Multilevel Modelling (MLM) can help in this context
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Specification and execution of behaviour
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A key element to understand the behaviour of a system is to understand the behaviour of the 
models abstracting it.

One way is by model transformations. Reusable!

Several approaches for reusable model transformations rely on two-level modelling 
hierarchies.

Multilevel Coupled Model Transformations (MCMTs) to achieve multilevel model 
transformations.
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Specification and execution of behaviour
A key element to understand the behaviour of a system is to understand the behaviour of the 
models abstracting it.

One way is by model transformations. Reusable!

Several approaches for reusable model transformations rely on two-level modelling 
hierarchies.

Multilevel Coupled Model Transformations (MCMTs) to achieve multilevel model 
transformations.

We rely on Maude which is a high-level language and a high-performance interpreter and 
compiler in the OBJ algebraic specification family.

Specification of Rewrite logic theory that can be executed. 3
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The infrastructure
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The infrastructure - MultEcore
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The infrastructure - MultEcore

8



The infrastructure - MCMTs

CreatePart
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Horizontal flexibility
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The infrastructure - MCMTs

SendPartOut
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The infrastructure - MCMTs

TransferPart
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The infrastructure - MCMTs
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The infrastructure - MCMTs

Assemble

Unfolded

for

Stools
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The infrastructure - MultEcore
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The infrastructure - Maude

Maude supports both equational and rewriting 
logic computation.

18



The infrastructure - Maude

Maude supports both equational and rewriting 
logic computation.

Rewriting logic is a logic of concurrent change 
that can naturally deal with state and with 
concurrent computations.

18



The infrastructure - Maude

Maude supports both equational and rewriting 
logic computation.

Rewriting logic is a logic of concurrent change 
that can naturally deal with state and with 
concurrent computations.

In a nutshell:

● Formal specification
● Execution of the specification
● Formal environment

It allow us to execute and verify our multilevel 
settings.
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The infrastructure - Maude

But… why Maude?

It is mature and quite efficient.

Totally customizable syntax.

Agnostic from the models.

Model checking. 
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Execution and results

We performed a controlled step-wise execution with srewrite command (srew).
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The infrastructure
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Future work

Implementation of the pending elements on the infrastructure.

Specification of static semantics (constraints for structural/semantical correctness).

Explore strategies in Maude for customizable executions.

Strengthen the MultEcore <-> Maude transformer.
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Questions?

Alejandro Rodríguez

arte@hvl.no

www.linkedin.com/in/alertena 
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