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Abstract According the IEEE definition, the embedded system is
a device used to control, monitor, or assist the operation of
equipment, machinery or plants. The embedded system usually
supports real —time task, provides storage area protection, extends
processor architecture and with very low power consumption. Based

on these features, people have developed various kinds of embedded
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systems. Among them, ARM embedded system is the most important
one and is applied widely in many areas, especially in safety critical
system, where its reliability determines the reliability of the system.
In order to ensure and enhance the reliability of the ARM embedded
system, this paper proposes a fuzzy comprehensive evaluation
method to realize a more overall and more accurate assessment of
the reliability of the typical ARM embedded system. According to
the characteristics of functions, the overall ARM embedded system
is divided into different modules, including three parts: the hardware
part, the software part and the system extension part. Because each
module has different impacts on the reliability of the entire system,
it is necessary to distinguish the different important level of the
ARM embedded system modules. Based on the different important
level of the ARM embedded system modules, the evaluation
architecture is established, which is divided into three layers, a
fuzzy method is introduced to solve the quantitative or qualitative
problems. To deal with the matrix inconsistency problem, a fuzzy
matrix transformation is used, to get the fuzzy consistency matrix.
The evaluation matrix is constructed from the bottom to the top
layers, and the rating column vector is combined to get the whole

system reliability. Vertical missile launch control system based ARM
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is a safety critical system, with high reliability requirements. This
model is put into application for the ARM embedded system
reliability evaluation. The results show that the evaluation model
gives an effective method to assess the ARM embedded system
reliability.
Keywords ARM  embedded  system; reliability;  fuzzy
comprehensive analysis; modular
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Fig. 1 A decomposition of reliability of
ARM embedded system
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