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Formal Verification of PCI Bus Interface Controllers
based on Algebraic Methods
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Division of Informatics and Mathematical Sciences,
Graduate School of Engineering Science, Osaka University

In this paper, we propose the design and formal verification methods for syn-
chronous sequential circuits with more than one control units using the PCI local bus
system. The proposed methods are based on the extension of our existing methods for
circuits with a single control unit. Our design method proceeds the circuit design by
transforming the circuit at the higher level into the more detailed circuit at the lower
level and giving the correspondence relation between the levels. Each level circuit
and correspondence relation is described in axiom. At the same time, our verification
method verifies that all the functions of the higher level circuit are realized in the
lower level circuit by proving that each axiom of the higher level holds as the theorem
under the lower level axiom, the axiom of the correspondence relation and the axiom
of the basic calculus and so on. The term rewriting and the decision procedure of the
logic formula on the integer agreement are adopted in the verification method. In the
PCI local bus system of this paper, the higher level circuit describes the abstracted
functions whereas the lower level circuit includes the PCI bus module, the PCI bus
controller modules and so on.
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