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Abstract

In this paper we propose a conceptual framework that sup-
ports the iterative development process of DSLs concerning
the issue of their Usability evaluation. A multiple-case stud-
ies were conducted in order validate the proposed method.
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1 Motivation and Related work

The adoption of Domain-Specific Languages (DSLs) is re-
garded as an approach to reduce the accidental complexity
of software systems development. The availability of sophis-
ticated language workbenches facilitates the development of
DSLs making them increasingly more popular. This comes
at the risk that a badly designed DSL can bring more harm
and decrease productivity when compared to an alternative
General-Purpose Language (GPL).

In particular, a poorly designed DSL can be too hard to
adapt to its domain users. As such, Usability is one of the key
characteristics to mitigate this risk as it has an important im-
pact on the achieved productivity of DSL users. The current
state of practice in Software Language Engineering (SLE)
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neglects the Usability of DSLs. The results of the preliminary
systematic literature review of Gabriel et al. [13] and more
recently by the systematic mapping study of Kosar et al. [19],
share a particular concern regarded to the clear lack of DSL
evaluation research, in particular, controlled experiments.
There are also documented evidence that the above problems
are real industry problems [16].

Some authors did tackle above mentioned problems. Kolovos
et al. [18] list the core quality requirements for a DSL. Her-
mans et al. [15] identify success factors for designing DSLs
by performing an empirical study. Wu et al. [24] present an
approach to determine the effort while using DSLs during
application development. Kelly and Pohjonen [17] discuss
worst practices for creating DSLs which developers should
avoid. Nishino [21] solve the usability problems of DSLs
caused by a bad design by analyzing a set of cognitive dimen-
sions proposed by Green et al. [14]. There are also approaches
which enable collaborative design of the DSL with domain
experts [11, 12, 20, 22, 23, 25]. Presented approaches support
the testing of usability problems with a domain experts dur-
ing a DSL design and they doesn’t include the end-users into
evaluation or support of controlled experiments.

2 Research Objective and Approach

A pertinent research question in SLE is "How to system-
atically engineer Usability into DSLs?’. The objective of
this research is to promote quality in use of DSLs by building
up a conceptual framework that supports their development
process by leveraging usability as a first class concern. This
involves the integration and adaptation of the current evalu-
ation methodologies, their concepts, tools, and methods.

A timely systematic approach based on user interface ex-
perimental evaluation techniques should be used to assess
the impact of DSLs during their development process, while
the cost of fixing the usability problems is relatively low
when compared to fixing them at the end of the develop-
ment process. We proposed a set of patterns [10] to promote
usability concerns since an early stage of development, as
an iterative process which integrates well with the DSL de-
velopment phases and supports the experimental design [8].

To address the problem of the absence of the systematic
approach for the DSL usability evaluation we proposed the
conceptual modelling framework called The Usability Soft-
ware Engineering Modelling Environment (USE-ME) [2].
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Figure 1. USE-ME life-cycle

This comprehensive methodology supports empirical studies
and controlled experiments with end users. It provides a set
of practices that should be introduced to provide a complete
solution to a complex problem of placing intended users as
a focal point of the DSLs design and conception.

The USE-ME process (Figure 1) start with context mod-
elling in which DSL stakeholders define *who will use the
DSL?’, 'where the DSL will be used?’ and how the DSL is
expected to be used?’. The usability goals define *'why DSL
should be used?’ and are stored in a Goal Model, where
context dependent requirements and metrics are specified.
During evaluation modelling, the evaluation goals and their
corresponding evaluation steps are set. Test model can be
specified by survey and/or interaction modelling. The par-
ticipants, representing end-users, are selected to match a
user profile from context model. Next, evaluator proceeds
with evaluation execution, after which he analyses the re-
sults of the test models. Evaluator creates the report model
with recommendations and calculates a success coverage
of the evaluated usability goal. Finally, it is up to all DSL
stakeholders to decide to continue to new evaluation cycle
or to finalise the assessment period. Ideally, this decision will
eventually indicate the end of the development cycle.

3 Evaluation methodology

We conducted a multiple-case study in order validate the pro-
posed method; two academic case studies served to specify
and confirm the evaluation model and experiment designs[1,
7]; two industrial case studies were used to apply the ap-
proach during iterative real case development [5, 6]. The
researcher was not included in DSL development but was
taking a role of expert evaluator. Early evaluations showed
to be beneficial and integrable with an agile development
process of FlowSL [6]. The controlled experiments on several

releases of a Visualino [5] showed reuse of the evaluation
model instances and significant improvements of usability.
Despite the importance of patterns and comprehensive
methodology, they may not be sufficient to enable the lan-
guage engineers to learn and use the approach in practice.
To evaluate the feasibility of the USE-ME methodology, we
developed tool support integrable into DSL development
infrastructure [3] and illustrated an instantiation of proto-
type models on Visualino case study [2]. The prototype was
validated in the context of the DSL course projects [4], show-
ing that enables novice language engineers to prepare eval-
uations. Finally, we combined approach with an existing
requirement engineering approach for DSLs to show it’s
integrability with existing DSL development support [9].

4 Conclusions and future work

The USE-ME framework identifies all the mandatory con-
cepts and activities and aggregates them into a formal meta-
model. It highlights the complexity of the information that
should be traced to streamline and automate the user-centred
development process. The framework helps the language en-
gineers to explicitly model the evaluation process, which
contributes to monitoring the impact of language evolution
to the efficiency and effectiveness of practitioners using the
language. Additionally, it supports specifying experimental
assessments and tracing the impact of usability improve-
ments since an early stage of development of DSLs.

As part of the future work, it is necessary to improve the
usability of the tool support to guide the users through the
modelling process and validate model instances. Another
direction is a creation of domain-related usability catalogue
which will support a specification of the usability assessment
methods. We will also conduct the survey with DSL experts
to systematically obtain a feedback about the feasibility and
usefulness of the proposed methodology.
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