MODELING AND ANALYSIS OF INFORMATION SYSTEMS, VOL. 28, NO. 1, 2021
journal homepage: www.mais-journal.ru

COMPUTING METHODOLOGIES AND APPLICATIONS

Online Testing of Dynamic Recon€gurations w.r.t. Adaptation Policies

F. Dadeat) J. Gro§ O. Kouchnarenkb DOI: 10.18255/1818-1015-2021-1-52-73
1University Bourgogne Franche-CoettCNRS, FEMTO-ST Institute, 15B avenue des Montboucons, 25030 Besanon, Cedex, France.
MSC2020: 93A30, 68Q60 Received March 3, 2021
Research article A%oer revision March 10, 2021

Full text in Russian Accepted March 12, 2021

Self-adaptation of complex systems is a very active domain of research with numerous application domains. Component
systems are designed as sets of components that may recon€gure themselves according to adaptation policies, which de-
scribe needs for recon€guration. In this context, an adaptation policy is designed as a set of rules that indicate, for a given set
of con€gurations, which recon€guration operations can be triggered, with fuzzy values representing their utility. ‘e adap-
tation policy has to be faithfully implemented by the system, especially w.r.t. the utility occurring in the rules, which are
generally speci€ed for optimizing some extra-functional properties (e.g. minimizing resource consumption).

In order to validate adaptive systems' behaviour, this paper presents a model-based testing approach, which aims to gen-
erate large test suites in order to measure the occurrences of recon€gurations and compare them to their utility values
speci€ed in the adaptation rules. ‘is process is based on a usage model of the system used to stimulate the system and
provoke recon€gurations. As the system may recon€gure dynamically, this online test generator observes the system re-
sponses and evolution in order to decide the next appropriate test step to perform. As a result, the relative frequencies
of the recon€gurations can be measured in order to determine whether the adaptation policy is faithfully implemented.
To illustrate the approach the paper reports on experiments on the case study of platoons of autonomous vehicles.
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