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Automatic support to the generation and execution of tests is an important research topic, given the
need to have quality testing of products within reasonable costs. The use of systematic testing techniques
and adequate coverage criteria are means through which this support and quality may be obtained. The
LGen (Lua Language Generator1) tool aims to contribute to this scenario by generating sentences from
the language of a formal grammar in such a way that these sentences satisfy some coverage criteria. In
this presentation, we present ongoing work on the applicability of LGen to different domains and kinds
of problems, analyzing the characteristics of the grammars for which the generator attains best results.

The LGen (Lua Language Generator) tool [3, 4] generates sentences which belong to the language of
a given context free grammar. It was designed with the goal of supporting test activities and of bringing
more quality to them while reducing costs. To do this in a controlled way, the generated sentences aim
to satisfy some given test coverage criteria, requirements that need to be satisfied by a test set in order
to guarantee that it presents some minimum quality which corresponds to the covered criterion. It uses
some interesting features of the Lua language[5] such as corotines and dynamic definition of functions to
implement a small generic generator kernel that builds a generator for a given grammar on the fly and to
which the desired coverage criteria can be plugged-in. LGen currently provides terminal and production
rule coverage, and bounded (up to a given derivation tree depth) derivation coverage.

Each generated sentence is then the input data of a test case and must contribute to the satisfaction
of the criterion. If the program to be tested is a parser, for instance, and the grammar corresponds
to the language that should be accepted by this parser, then the expected outcome for each of those
sentences would be parser success. The coverage criteria aim, in this case, to provide some confidence
that the different constructs of the language have been tested and parsed successfully. Programming
languages are often, however, infinite sets of sentences or programs. Additionally, semantic constraints
are not expressed by context-free grammars, making that many sentences of the language described
by the grammar are not actual programs. The use of identifiers in most programming languages is an
example of difficulty when using syntax-based generation of programs, as usually it is required that an
used identifier has been previously declared, or identifier overload may be forbidden, etc. Two problems
arise from the fact that not all generated sentences are valid programs: (1) the expected output of the
software is unknown and (2) the actual satisfaction of the coverage criterion by the test set is not the
expected, as a semantic error may redirect execution so that the code which corresponds to some specific
construct is never executed as it would have been in the case of a valid program.

One important line of work then, is to consider semantic conditions on the sentence generation pro-
cess. This is an important step in the generation of tests for parser-like software. Some related work [6]
deals with this issue by (meta) modeling the programs that are to be generated and instantiating these
models. In our case, however, it is more natural to upgrade the input notation to include these restric-
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tions, using, for instance, attribute grammars or some other kind of annotated grammars, as it is done on
[2]. The application of LGen to the test of other kinds of programming language manipulating software
(software engineering tools, in general) can be done by using the same set of sentences, focusing only
on the correction of inputs and the exploitation of different constructs of the language. Expected outputs
would then depend on the tool, and would be provided by the tester. Further on this line of work, aiming
more distant goals, one could consider how other kind of semantic restrictions related to the functionality
of the software to be tested could be translated into coverage criteria to be used as guide by LGen.

On the other hand, programming languages are not the only area of computer science where data or
some other information on the software is formally described by grammars. In some cases, grammars
are used to describe valid inputs to the software, as in the case of parsers, but other kinds of information
are also formally described by grammars. In many of those, the grammars are smaller, sometimes,
not recursive, and, more importantly, completely describe the needed information. All of those are
characteristics that contribute to increase the quality of the work done by LGen. So, our group is also
interested in identifying new applications to LGen in these different areas and problems.

One example from the literature is the use of grammars for Software Product Line (SPL) configura-
tion descriptions. In the case of the identified works on software product lines, such as [1], grammars are
used as formal textual descriptions of feature models. They represent the possible configurations, i.e.,
the available features, of a product of the SPL family described by that feature model. Again, because
testing all possible configurations of the family is not feasible, a good set of test configurations is needed,
which maximizes changes of finding bugs within reasonable costs. The authors in [1] propose some spe-
cific coverage criteria to define this set of tests. Classical grammar-based criteria (terminal coverage and
production rule coverage) may also be used. Terminal coverage means that any feature is present in at
least one of the tested products, while production rule coverage may distinguish different contexts of ap-
pearance of the feature and require each of them to be tested. We used LGen to generate sentences, i.e.,
test configurations, for some examples of a publicly available software product line repository, managing
to get full coverage of terminal and production rule criteria for them. Also, as LGen has been designed
with the goal of being easily extensible with new coverage criteria, we are planning to implement on
LGen the criteria of [1].

Our next steps take us in three different directions: to deal with semantic constraints; to continue
the experiments in other areas and applications and to implement new general and application specific
coverage criteria in LGen.
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