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Abstract

With more functionality added to future safety-critical avionics systems, new
platforms are required to offer the computational capacity needed. Multi-core
processors offer a potential that is promising, but they also suffer from two is-
sues that are only recently being addressed in the safety-critical contexts: lack of
methods for assuring timing determinism, and higher sensitivity to permanent
and transient faults due to shrinking transistorssizes. This paper reviews magjor
contributions that assess the impact{of fault tolerance on worst-case execution
time of processes running on a multi-core ‘platform. We consider the classic
approach for analyzing the impact ofifaults in such systems, namely fault injec-
tion. The review therefore explores'the area in which timing effects are studied
when fault injection methods are used. We conclude that there are few works
that address the intricateytiming effects that appear when inter-core interfer-
ences due to simultaneous accesses of shared resources are combined with fault
tolerance techniquesay We assess the applicability of the methods to currently
available multi-€ore processors used in avionics. Dark spots on the research
map of the integration problem of hardware reliability and timing predictability
for multi-core avionics systems are identified.

17 Introduction

Added functionality in future avionics systems brings complexities to both de-
sign and operation of these systems and requires new platforms that offer more
computational capacity. Multi-core processing offers a potential that the indus-
try is exploring, and which opens up for new research questions in the context of
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