
448

Abstract—The increasing need for dynamic systems, able to adapt 

to different situations, calls for underlying mechanisms to 

support software evolution. In this sense, model-based techniques 

can be used to automate one of the evolution aspects – the 

modification of models. However, the use of model-based 

techniques is tailored to the specific modeling languages being 

used. Thus, efforts to automate the modification of models can be 

undermined by the several different modeling languages used in 

different approaches for software evolution. Aiming to facilitate 

the use of model-driven development in the context of 

architectural evolution, we propose an approach to define basic 

transformation rules. This novel approach relies on a conceptual 

model and a set of basic operations for architectural evolution, 

which are used to define transformation rules for a specific 

architectural modeling language of interest. We illustrate the 

application of our approach by defining transformation rules for 

Acme using QVT. 
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A. Basic Architectural Evolution Operations 

1) Add Element 

2) Remove Element 

3) Add Link  

4) Remove Link  

5) Add Property  

6) Remove Property 

7) Change Property 

Remove Property Add Property



450

Change Element
Change Link

B. Model Transformation Rules  

A. Applying the conceptual framework 

Component Connector Role, 
Port Representation

Role Connector Port
Representation

Component Connector
Connector

Component Attachment
Attachment Binding

Property 
System

Add 
Component Property  Add Connector Property

B. Acme evolution with QVT 
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Component

Add Component
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main main
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Add Component

Remove Port

where



451

i*


