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Abstract

In this paper, a design and implementation of VHDL-to-C mapping in the VHDL compiler
back-end is described. The analyzed data in an intermediate format(IF), produced by the compiler
front-end, is transformed into a C-code model of VHDL semantics by the VHDL-to-C mapper. The
C-code model for VHDL semantics is based on a functional template, including declaration,
elaboration, initialization and execution parts. The mapping is carried out by utilizing C mapping
templates of 129 types classified by mapping units and functional semantics, and iterative
algorithms, which are combined with terminal information, to produce C codes. In order to generate
the C program, the C codes are output to the functional template either directly or by combining
the higher mapping result with intermediate mapping codes in the data queue. In experiments, it is
shown that the VHDL-to~C mapper could completely deal with the VHDL analyzed programs from
the compiler front-end, which deal with about 96% of major VHDL syntactic programs in the
Validation Suite. As for the performance, it is found that the code size of VHDL~to-C is less than
that of interpreter and worse than direct code compiler of which generated code is increased more
rapidly with the size of VHDL design, and that the VHDL-to-C timing overhead is needed to be
improved by the optimized implementation of mapping mechanism.
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begin
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DesignUnit, EntityDeclaration, ArchitectureBody, PackageDeclaration,
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ComponentConfiguration, ConfigurationMap

AT

BlockStatement, BlockEeader, BlockStatement0l, ProcessStatement
Concurrent AssertionStatement, ConcurrentSignalAssignStatement,
ConcurrentProcedureCall, ConcurrentConfiguration, GenerateStatement,
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Al
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