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Applying Formal Verification Method to Education in Design of CPU

YUuko KiTAHAMA,T AKIRA KiTaJiMAt KOZO OKANOf
and KENIcHT TANIGUCHI!

In order to compare a formal method with a conventional method for designing CPUs, we
have measured several metrics (workload and the number of logical errors of the CPUs) for
two years in CPU designing laboratory work for undergraduate students in Computer and
Information Science at Osaka University. Here, eighty-four students were divided into two
groups; Course V and Course T. Each student in Course V used our verifiers to prove the
correctness of his/her design, while each student in Course T carefully observed the design
or used a waveform simulator. Nobody (out of forty-two students) correctly designed CPUs
in Course T by a deadline, while forty-one (out of forty-two) correctly designed CPUs in
Course V by the same deadline. The average working time of Course T students elapsed by
the deadline is 30 hours and it is 30% shorter than that of Course V students. From the
comparison results, we can conclude that the formal method is useful for designing a CPU
correctly within a pre-fixed period.
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Fig.1 Overview of CPU design.
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Table 1 The number of students who completely designed

correct CPUs before and after the deadline.
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Table 3 The ratio of designs with logical errors classified
by instruction categories.
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