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Abstract In the development of the embedded real-time operating system which
follows ARINC653 (Standard Interface of Avionics Application Software), the parti-
tion protection and address translation algorithm of the memory management unit
based on PowerPC E200 processor is proposed and formally verified. Using the inter-
active theorem proving tool Coq, firstly, address translation is formally modeled.
Secondly, the three requirements that the algorithm must meet are expressed in the
form of theorems. Finally, the strategies and construction methods of the tool are used
to prove the correctness of the algorithm. The algorithm verification results show that
the formal method theoretically guarantees the correctness of the key algorithm of
the operating system, overcomes the incompleteness of the traditional test methods,
and provides a strong guarantee for the development of high-quality safety critical
software.
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