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RESUMO:

Embedded applications have been migrating from single processor-based systems to intensive data communication
requiring multi-processing systems. The performance demanded by applications motivate the use of Multi-Processor
System-on-Chip (MPSoC) architectures. Run-time changes in the quality of service provided by the MPSoC platform
to the applications motivate the implementation of self-adaptive MPSoC platforms. Self-adaptive MPSoC platforms
employ systems composed of sensor-actuator-rich architectures that observe the changes in the execution
environment and adapt the system dynamically balancing the multiple objectives across multiple architecture levels.
These self-adaptive systems require communication/programming models well suited to the distributed characteristic
of the environment in order to coordinate communication between the elements that compose it. This Thesis
investigates current programming/communication models on MPSoC and other correlated domains regarding the
coupling between the communicating elements and the adjacent hardware and software infrastructure. The
hypothesis raised is that it is necessary to use a model that, besides abstracting the communication complexity, also
provides a more flexible coupling between the communicating elements of the self-adaptive system. Additionally, we
argue that the current approaches used to incorporate self-adaptive systems in MPSoC platforms follow a
non-systematic development methodology, which impacts the quality of software related to code reuse and
maintainability. Therefore, this Thesis proposes to apply the publish-subscribe model in a middleware-based
development approach to perform the communication employed between the elements of a self-adaptive MPSoC
platform and to improve software quality of self-adaptive systems while minimizing undesired impacts of the
proposed approach on the system. The Thesis is supported through a case study where we implement a self-adaptive
system following the proposed approach and compare the results with a baseline self-adaptive system according to
performance, energy and software quality metrics. The results show that the proposed model employed on a
middleware based development approach has improved the software quality of the self-adaptive system by 33% to
47.8%, depending on the metrics evaluated, with a reduced overhead regarding metrics of performance (4.5%) and
energy spent (5.9%). We also show that the requirements for middleware software are suitable for MPSoC platforms

with memory usage constraints.
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