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Abstract. ATL is one of the most widely used model-to-model transfor-
mation languages. Often, software designers and developers using MDE
techniques have difficulties executing ATL transformations outside the
Eclipse platform. An advantage of implementing these transformations
in a standalone way is that they can be used for handling models at
runtime. This paper presents a web tool which uses ATL and EMF li-
braries to provide model transformation and model validation services.
These functionalities are used to implement an adaptation process built
up from a set of M2M transformations aimed to dynamically generate
a new M2M transformation (which does not exist a priori) from a rule
repository model. This new transformation is responsible for adapting
component-based software systems. The web tool also offers a GUI to
test and verify the adaptation process.

Keywords: MDE, adaptation, M2M, ATL, HOT, standalone

1 Introduction

Model transformations are the main mechanism for the development of software
systems within Model Driven Engineering (MDE), which allow us to automate
the management of the models defining the system. Transformations have tra-
ditionally been used at design time to build software from the CIM level to the
code level, or to refine models of a particular level based on certain modifications
of the system along its life cycle. However, at present, some systems require to
adapt themselves at runtime due to the changes in the system context or due
to new requirements that were not detected in the design phase. In such cases,
there is a need to transform at runtime [1] the models defining the system.

Among the most commonly used Model-to-Model (M2M) transformation lan-
guages, we can find the ATLAS Transformation Language (ATL) [5]. It is usually
executed using the specific plugin within the Eclipse platform. Nevertheless, soft-
ware designers and developers using MDE techniques have difficulties executing
ATL transformations outside the Eclipse platform, which implies a disadvantage
when we intend to carry out M2M transformations at runtime. In this paper,
we present a web tool which uses ATL and Eclipse Modeling Framework (EMF)
libraries to perform a sequence of transformations in a standalone way. This
transformation sequence results in an adaptation process for component-based



software architectures. In this sense, our AMAD-ATL tool (from Architectural
Model ADaptation using ATL) has been developed in order to implement this
adaptation process, and to verify and validate its behavior.

2 Background of the tool

This section briefly describes the scenario from which the tool emerged. In our
proposal, component-based software systems are represented in four levels, from
the task specification to the running software architectures [3]. First, the task and
concepts level matches the CIM level in MDE. Second, the abstract architectural
model level corresponds to the PIM level and it represents the architecture in
terms of what kind of components it must contain and how the relationships
between them are. Then, the concrete architectural model level corresponds to the
PSM level and it describes which concrete components (available in a repository)
best fulfill the abstract definition of the architecture. Finally, the final software
architecture level corresponds to the code level of the running software system.

The adaptation process which implements the tool is performed at the ab-
stract level of the architectural definitions. The goal is to adapt an architectural
model using an M2M transformation (horizontal way in the PIM level and en-
dogenous) not defined a priori and which is built at runtime by selecting some
transformation rules defined in a repository [6]. Our adaptation process consists
of a sequence of M2M transformations which, taking as inputs (a) the initial ar-
chitectural model, (b) a model with the context information and (c) a repository
model containing the transformation rules, generates (d) the adapted architec-
tural model as output (Figure 1). Although the purpose of this paper is not to
describe the adaptation process in depth, it is necessary to briefly introduce the
involved transformation processes. ContextProcessing: M2M transformation
that processes the context information and resolves the adaptation operations
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Fig. 1. Adaptation Process



that must be executed; RRR: M2M transformation which is responsible for
rating the transformation rules of the repository; RuleSelection: M2M trans-
formation which selects the highest rated rules; RSL: M2M transformation that
updates the attributes of the rule repository based on the selected rules; Rule-
Transformation: Higher Order Transformation (HOT) [7] which is in charge
of translating the selected adaptation rules into ATL rules model; ATLEx-
traction: Textual Concrete Syntax (TCS) [4] extraction process responsible for
generating the ATL code from the ATL rules model; and ArchitecturaMod-
elTransformation: the M2M transformation, dynamically created as result of
applying the transformation sequence. This transformation adapts the initial
architectural model by applying the selected transformation rules.

3 Tool features

The developed tool allows us to execute the adaptation process on architectural
models involved in the scenario described above. It has been implemented by
means of EMF, ATL and TCS libraries, and deployed in several servers available
on the web, allowing its execution without to install any local application or
plugin. This tool has been structured following a 3-tier server architecture: a
first web server to provide a GUI to test and verify the adaptation process, a
second server offering the M2M transformation services and a third server that
performs the validation processes (left side of the Figure 2).

The tool is accessed through the front-end represented by a graphical user
interface. When the adaptation process is launched, the transformation services
are called asynchronously from the first web server in order to execute the trans-
formation sequence (step #1 in Figure 2). For each new generated model, the
validation services are called to check that the OCL constraints [2] and other
structural definitions (specified in the metamodels) are fulfilled (steps #2 and
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#3). After performing all the M2M transformations and checking that the mod-
els have been generated correctly, the result is returned to show the adapted
architectural model in the GUI (4).

The GUI of the tool (right side of Figure 2) allows us to test different values of
context variables (A) and see how this variation affects the architectural model
that is obtained at the end of the adaptation process (C). Moreover, the tool
shows information on the repository rules that are being used by the adaptation
process (B). On the other hand, the tool gives us the possibility to select which
rule repository is going to be used from a series of predefined models, or else
provide our own repository model (D). When the adaptation process has been
started, some log information about the rules running in the transformations is
shown at the bottom user interface (E). This information allows us to check if
the process is working properly.

4 Conclusions and Future Work

In this paper we presented AMAD-ATL, a Web-based tool which allows us to
perform a sequence of M2M transformations and model validations as part of
an adaptation process for component-based systems. The transformation and
validation services have been deployed on servers and can be asynchronously
invoked. The tool is available in http://acg.ual.es/isoleres/adaptation.

As future work, we want to include the possibility of dynamically define the
context variables and their values in order to make the tool more open and less
restricted to a scenario.
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