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A network model based on an artificial chemistry
with membranes

ToMmoHIRO MoRO™ and KazuTo ToMINAGAT2

Artificial chemistries are formalisms that describe virtual chemical systems.
They are used in the research field of artificial life. We propose an artificial
chemistry that can deal with membranes. It models a system of nested mem-
branes like a living cell, and therefore can describe life phenomena comprising
chemical reactions in multiple compartments and/or structural changes of the
system of membranes. We speculate that a network model incorporating inter-
actions observed in living systems can be build using the artificial chemistry. In
this study, we designed a network model based on the artificial chemistry, and
developed a software system to execute the model. We confirmed the system
operates as expected with a preliminary example.
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Fig. 1 An example virtual molecule. Fig.2 An example of virtual reaction.
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Fig.4 Structure and tree of system.

Fig.3 Directions of membrane virtual
molecules.
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Fig.5 Basic concept of Kumonoi.
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Fig.6 Basic concept of nest. Fig.7 System of nest.
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Fig.8 Actions of Kumo.
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Fig.9 Overview of Kumonoi runtime system.
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Table 1 Kumo specification.

PRk A Wik B
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Fig.10 Execution example of Kumonoi runtime system (initial state).
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Fig.11 Execution example of Kumonoi runtime system (after a little).
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