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a b s t r a c t

Context: Model-Driven Development (MDD) and Service-Oriented Architecture (SOA) are two challeng-
ing research areas in software engineering. MDD is about improving software development whilst SOA
is a service-based conceptual development style, therefore investigating the available proposals in the lit-
erature to use MDD when developing SOA may be insightful. However, no studies have been found with
this purpose.
Objective: This work aims at assessing the state of the art in MDD for SOA systems. It mainly focuses on:
what are the characteristics of MDD approaches that support SOA; what types of SOA are supported; how
do they handle non-functional requirements.
Method: We conducted a mapping study following a rigorous protocol. We identified the representative
set of venues that should be included in the study. We applied a search string over the set of selected
venues. As result, 129 papers were selected and analysed (both frequency analysis and correlation ana-
lysis) with respect to the defined classification criteria derived from the research questions. Threats to
validity were identified and mitigated whenever possible.
Results: The analysis allows us to answer the research questions. We highlight: (1) predominance of
papers from Europe and written by researchers only; (2) predominance of top-down transformation in
software development activities; (3) inexistence of consolidated methods; (4) significant percentage of
works without tool support; (5) SOA systems and service compositions more targeted than single services
and SOA enterprise systems; (6) limited use of metamodels; (7) very limited use of NFRs; and (8) limited
application in real cases.
Conclusion: This mapping study does not just provide the state of the art in the topic, but also identifies
several issues that deserve investigation in the future, for instance the need of methods for activities
other than software development (e.g., migration) or the need of conducting more real case studies.

� 2015 Elsevier B.V. All rights reserved.
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1. Introduction

In the last decade we have witnessed the emergence of Service-
Oriented Computing (SOC). Papazoglou and Georgakopoulos defined
SOC as the computing paradigm that utilizes services as fundamental
elements for developing applications [1]. The adoption of SOC
impacted over the full application development lifecycle, from
requirements engineering to implementation, maintenance and
testing. Service-oriented applications are structured using a Service-
Oriented Architecture (SOA) whose foundation includes basic ser-
vices, their descriptions, and basic operations (publication, discovery,
selection, and binding) that produce or utilize such descriptions [1].

The study of SOA has attracted a lot of attention from researchers
and practitioners. Principles, metamodels, languages, technologies,
methods, patterns, etc., for SOA have been and are being proposed
continuously and have yield to an extensive body of knowledge. A
particular issue has to do with the relationship of SOA with other
orthogonal software engineering streams. One of such streams is
Model-Driven Development (MDD). According to Mellor et al.,
MDD pushes the vision that we can construct a model of a system
and then transform it into the real thing [2]. It is clear that the use
of MDD in the context of SOC may deliver powerful software engi-
neering methods. In fact, OMG released in 2012 a standard named
SOA Modeling Language (SoaML [3]) which links SOA and MDD. A
question that may arise naturally is: to what extent MDD is current-
ly used for developing SOA-based applications? The goal of this
paper is to answer this question in detail.

For attaining this goal, we search, analyse and discuss the differ-
ent approaches that have been proposed in the scientific literature
related to this question by performing a mapping study. A mapping
study (MS) is a form of systematic literature review (SLR) that aims
at identifying and categorizing the available research on a broad
software engineering topic [4]. MS are intended to provide an over-
view of a topic area and identify whether there are sub-topics with
sufficient primary studies to conduct conventional SLRs and also to
identify sub-topics where more primary studies are needed. MS
use the same basic methodology as SLRs.

The rest of the paper is structured as follows. In Section 2, we
summarize the key points of both SOA and MDD. In Section 3, we
describe the protocol used for developing the mapping study. Sec-
tion 4 is the core of the paper, where we show the observations that
emerge from conducting the study, and provide some interpreta-
tions of these observations. In Section 5 we include some discussion
and, finally, Section 6 presents the conclusions and future work.

2. Background

2.1. Service-oriented architecture

Service-Oriented Architecture (SOA) is a software architectural
style that uses services as the main building component [5]. A ser-
vice, as a software component, is a mechanism to enable access to
one or more capabilities [6].
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