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Abstract 2 0 7 5 7 7

Due to the increasing popularity and availability of chip-level multiprocessors,
multiprocessor embedded systems have become more prevalent for a variety of applications.
§2me of these applications require an unusually high level of reliability, which may be achieved
by integrating fault-tolerance capability to the underlying systems. For a hard real-time
application, not only that the system continues to function correctly in the presence of fault but
also the hard real-time requirement be fully satisfied. However, most fault-tolerant techniques for
a hard real-time application have been developed for uniprocessor systems. Therefore, this thesis
introduces novel techniques on the implementation of fault-tolerant, hard real-time multiprocessor
system. First, we develop a baseline fault-tolerant, hard real-time multiprocessor scheduling by
extending the existing fault-tolerant scheduling used in a uniprocessor system. To further
improve the effectiveness of the scheduling process in a multiprocessor environment, we then
devise a global fault-tolerant scheduling scheme where states of all the processors are considered
for each task dispatched. Simulation results show that the global scheduling technique is able to
better utilize each processing unit in the systems, resulting in a higher number

of fault-tolerable tasks.





