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When we conduct model checking to verify properties of a system, it is necessary to derive formulae of the
properties. Some related works have proposed how to derive formulae, and with those method formulae can
be developed by decomposing and refining the desired / undesired events for the target system. However,
those related works don’t define rules under which the events can be decomposed and refined. Therefore,
conductors of model checking have to derive formulae dependent on their experiences and skills. As a result,
there are some possibilities that the verification by model checking is not adequate because the formulae
don’t sufficiently cover the properties which should be verified. In this report, a method using Must Work
Function (MWF) / Must Not Work Function (MNWF)-based Fault Tree Analysis (FTA) and Spec Patterns
is proposed. The proposed method derives formulae for verifying safety properties by using MWF / MNWF-
based FTA and Spec Patterns, a tool which can translate informal properties into formulae in temporal
logic. In the proposed method, fault trees are constructed according to the dichotomy of “Loss of MWEF”
and “Activation of MNWE”, both of which are defined as hazard causes in the Computer-Based Control
System (CBCS) Safety Requirements. The CBCS Safety Requirements are applied to the computer systems
in International Space Station to secure the high safety. Spec Patterns are used to the preliminary events in
the constructed fault trees. With MWF / MNWF-based FTA and Spec Patterns, high comprehensiveness is
secured in deriving formulae for safety properties. In this report, application results of the proposed method
to an industrial case are also presented. As a result, it is confirmed that the proposed method can derive
formulae which have been overlooked by the former methods.
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