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Abstract

In this paper, the algebraic semantics of Verilog is explored, which is a collection of laws associated with Verilog constructs. These laws
provide a precise framework for describing and defining the semantics of Verilog. The special features of the semantics of Verilog are
shown. All the laws presented above are sound with respect to the operational semantics, i.e., if the two processes are the two sides of a
law, then they are bisimilar. At last, the completeness of the algebraic laws with respect to a subset of Verilog and the operational
semantics, i.e., are explored, if such programs are bisimilar, then they are algebraically equivalent. For the proof of completeness, this
method will be the discovery of a normal form program for any such programs. Each such program will have an equivalent normal form
program (through transformation by the algebraic laws), but two normal form programs will be bisimilar in the operational semantics if and
only if they are syntactically equivalent in a simple way. These results are of theoretical significance, for the theories of process algebra are
concentrated on the channel- communication concurrent languages. But there is little work on the shared-variable concurrent languages,
and a general and effective treatment to the research of such kind of complex concurrent languages is proposed in this paper.
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