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ABSTRACT

Service-oriented architectures have, over the last decade, gradually become more important. The vast
diversity of implementation and support platforms for this kind of architecture increases the complexity
of the processes used to develop service-based systems. The task of specifying service architectures can
be eased by following a model-driven approach and the appropriate model notations. In this chapter,
the authors explore the architectural properties of the service-oriented paradigm and present part of a
framework for the specification of service-oriented software architectures. The main idea is to use the
separation into different abstraction levels fostered by the MDA proposal and tackle the software archi-
tecture specification progressively, stepping from conceptual to platform-specific levels. This chapter
particularly concentrates upon describing UML profiles for the PIM and PSM levels of service-oriented
architectural models, along with their corresponding metamodels. The use of the proposed profiles is
illustrated in a case study in which the proposed profiles are implemented.

INTRODUCTION specification of new technological standards for

services (W3C, 2011) or the usage of services as
The development of systems based on services has abasis in the construction of middleware systems
grown in importance over the last few years. The (Foster and Kesselman, 1998) are among the main
introduction of the service orientation principles motivations. However, several problems have
into the business field (Krafzig et al., 2004), the arisen throughout this evolution, among which
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are issues such as the migration of the execu-
tion platform, the design and implementation of
intricate lifecycles, the increase in the complex-
ity of the development process and the lack of
a precise definition for the concepts involved in
SOA (Service Oriented Architecture) solutions.

Various actions can be taken to tackle these
problems. We focus on two:

e  The accomplishment of a study of the ar-
chitectural principles governing the ser-
vice-oriented designs. The architecture of
a system reflects that system’s structure
and behavior, and how it evolves as time
elapses. The architecture of a service-ori-
ented system should also include features
related to business processes and organi-
zational aspects. The integration of busi-
ness models, which has led to their rapid
evolution and spreading, is one of the main
benefits of SOA.

e  The use of a methodological approach in
order to reduce the complexity of the SOA
development process. One of the current
trends that is gaining most importance is the
model-driven approach. The ideas behind
the MDA (Model-Driven Architecture)
proposal (Miller and Mukerji, 2003) can
facilitate and improve the development of
SOA solutions.

Service-oriented development methods based
onthe MDA principles and an architecture-centric
method could consequently be used to solve the
problems stated at the beginning. MDA conceives
models as first class elements during system
design and implementation, and establishes the
separation of the development process into three
abstraction levels, namely CIM (Computation
Independent Model), PIM (Platform Independent
Model) and PSM (Platform Specific Model). Its
main feature, however, is the definition of map-
pings (model transformation rules) between the
models defined at each level and between levels,

which makes the automation of the development
process possible (Selic, 2003). In our case, the
methodological framework that we use as a basis
1s ArchiMeDeS, a service-oriented framework
for the model-driven specification of software
architectures (Lopez-Sanz and Marcos, 2012).

In previous research works (Marcos et al.,
2006), we have made an in-depth study of the
convenience of extending the MDA proposal in
order to support the specification of the architec-
tural modeling aspect within an MDE (Model-
Driven Engineering) process. The conclusions
of the aforementioned work have been used as a
basis to develop a UML profile for the PIM and
PSM levels within a process for service-oriented
architectural modeling, which is presented in this
chapter. We shall also present the corresponding
metamodel comprising the semantic meaning
and relationships associated with the elements
defined in the profile. This is illustrated and vali-
dated through the use of a real-world case study:
an extension for a Web Information System for
medical image management called GESiMED
(Acuiia et al., 2008).

In order to place the research presented in
context, we comment on some other works re-
lated to the topic shown in this chapter. We shall
analyze proposals dealing with: the definition of
the SOA principles (Aiello and Dustdar, 2006;
Lublinsky, 2007; Papazoglou, 2008); UML pro-
files for service-based developments (Amir and
Zeid, 2004; Wada et al., 2006; Zdun and Dustdar,
2007), and even the MDA principles when applied
to SOA (Larrucea and Benguria, 2006).

The remainder of the chapter is structured as
follows: Section 2 provides a general overview of
the framework in which the research is framed,
and positions our work with some other relevant
works. Section 3 presents, firstly the concepts
involved in the UML profile by means of depicting
the associated meta-model and, secondly, a UML
profile for the PIM and PSM levels of service-
oriented architectural modeling, together with an
illustrative case study. Section 4 discusses some
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