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Abstract: The origin of the meaning of genetic codes is one of the most important topics in evolutionary biology. This
paper focuses on the relationship between code and operation in the framework of a digital life system so as to approach
to the origin of the interpretation of the genetic codes. There are two levels of evolution in our model: one is evolution of
mapping between code and operation and the other is evolution of program codes. Each mapping specifies a machine
architecture, on which an experiment on emergence of digital life is conducted, and takes inverse number of generations
required to generate a self-replicating program as its fitness value. The results of the simulation have shown that there is
a selective pressure for pairs of codes which have specific relationships based on the locality in code space or the
mechanism of template addressing. It has been also shown that the size of the operation set reduces and at the same time
the fitness becomes higher in the course of mapping evolution.
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