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II. PREVIOUS WORK

John von Neumann and E. F. Codd have been the chief investigators
of this area. Their books deal with the notions of computation
universality and construction universality. The former notion
applies to cellular configurations which can perform any computable
computation. The results of a computation are interpreted from the
cellular configuration. Construction is a term for configurations that
can "construct" other configurations. Since Moore's Garden-of-Eden
theorem (Moore 196l) implies the non-constructability of some con-
figurations, we will not require the ability to construct any con-
figuration. Rather, the term universal will apply if there exists
some configuration which can construct a new configuration, this new
configuration being able to compute any specified computation. Such
a universal constructor must also be able to construct a copy of itself.

Von Neumann's primary interest was in finding a computation
universal cellular space with self-reproducing configurations (von
Neumann 1966). His particular solution functioned by growing an
arm which could construct a new passive configuration. An activation
signal sent along the arm started the new configuration operating.

His set of transition rules involved a five-neighbor neighborhood
with twenty-nine states per cell. The set of transition rules was

not isotropic.

E. F. Codd (1968) reduced the required number of states to
only eight for the same task. Although his rules possessed no pre-
ferred direction, they did possess a preferred rotation. To explain,
his rules allowed the automaton to send a symmetric signal down a
straight arm with the result that when the signal reached the end of
an arm, a righv-hand corner would appear--i.e. the arm bent to the
right.

Both von Neumann and Codd worked with the following requirements:









