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Symbol Processing as Stochastic Processes
— Macroscopic Models of Computation Processes —'

Yasus Kanada
Real-World Computing Partnership
Takezono 1-6-1, Tsukuba, Ibaraki 305, Japan
E-mail: kanada@trc.rwcp.or.jp

Abstract Systems, which perform complex symbol processing, can neigher be understood by understanding the
program statically nor by tracking their microscopic behavior. Thus, macroscopic models of the computation
processes are necessary to understand the systems. Macroscopic modelsare also necessary for automatic control
of computation and realizing self-organizing computation. This paper examines foundation of macroscopic
theory of computation processes, and proposes modeling based on stochastic process theory. This paper also
gives an example of a macroscopic model, the Markov chain model of the Chemical Casting Model (CCM),
which is amicroscopic model, and analizes computation processes of a graph coloring problem based on CCM.
This theory realizes a fusion of symbol computation in the microscopic model and pattern computation in the
macroscopic model.
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