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A Realization of Optimum-Time Firing Squad Synchronization
Algorithm on 1-Bit Cellular Automaton

Jun NISHIMURA',  Takashi SOGABE'", and Hiroshi UMEOTT

Abstract In the long history of the study of cellular automata, the amounts of bit-information exchanged
at one step between neighboring cells have been assumed to be O(1)-bit. In this paper we introduce a new
class of cellular automata, CA1-bit, whose inter-cell communication is restricted to 1-bit and propose an
optimum-time (2n -2)-step firing squad synchronization algorithms for n cells on CA1-bit. The number of
internal states in each cell is 78 and the total number of transition rules is 208. The algorithm we propose is
based on Waksman’s optimum-time algorithm which has been shown valid for any n.
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