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MOTIVATION

Dynamic systems exploit contextual information to adapt at runtime, according to changes in their surrounding environment. Such
dynamic behavior is typically designed using adaptation rules, and
many of the pervasive and software-intensive systems that use
context properties are based on a Dynamic Software Product Line
(DSPL) approach [1].
Despite having some works addressing the testing and model
checking of DSPL, there is a lack of work addressing the effects
of the adaptation rules on the feature status. Therefore, there is a
lack of testing method focused on the actions (i.e., activation and
deactivation of system features) of adaptation rules to validate the
DSPL adaptations triggered by context changes.This is corroborated
by the systematic review performed on context-aware application
testing [4]. Also, there is a lack of a formalism and model checking focused on the adaptation rules and their effects on the DSPL
products.
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TESTDAS OVERVIEW

In a nutshell, the proposed method, called TestDAS, receives as
input the DAS feature model with adaptation rules, and a context
variation model. Then, it provides an approach to DAS model checking and generates tests for validating the DAS adaptive behavior.
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Firstly, the Software Engineer should specify the DAS adaptive
behavior using the DFTS [3], which is the formalism proposed
to models the changes of the DAS configurations according to
context changes and the triggered adaptation rules. In this work,
the DFTS is created using Promela, which is the language of the
SPIN model checker tool. To support the DAS model checking, a set
of five general properties related to adaptation fault patterns were
proposed [2, 3]. Besides that, other domain-specific properties can
be checked. If any of the properties is violated, then the DAS has
design faults in the adaptive behavior specification. Those faults
should be fixed and once the DAS design is correct, the Tester
selects the test coverage criteria that define the required coverage.
After that, the Tester must generate test cases (“adaptation test
sequences”) to satisfy the test criteria.
A supporting tool, called TestDAS tool, was implemented to
generate the test sequences. Also, a library called CONTroL was
implemented to support the test sequences execution.
To assess the TestDAS and the supporting tools, three kinds of
evaluations were performed. The mutant analysis gathered data
that showed that the model checking approach proposed is effective
in the identification of behavioral fault patterns. In the controlled
experiment, the results indicate that TestDAS generates more tests
and achieves a better coverage than the experience-based testing.
Besides, the observational study indicates that the TestDAS tool
and CONTroL support the TestDAS activities successfully.
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CONCLUSIONS

This thesis proposed the TestDAS, which is a DAS testing method
that includes: (i) a set of test coverage criteria used to generate test
sequences to validate the adaptive behavior; (ii) a model, called
Dynamic Feature Transition System (DFTS), to specify the DAS
adaptive behavior; (iii) a set of behavioral properties that DAS
should satisfy; and (iv) a model checking approach that can identify
design faults; and (v) two supporting tools. From the results of this
thesis, the main future research directions are to provide support to
runtime testing and handle the context changes during the testing.
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