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						Reduction is a method of deducing properties of a system by reasoning about a coarser-grained model–that is, one having larger atomic actions. Reduction was probably first used informally for reasoning about multiprocess programs to justify using the coarsest model in which each atomic operation accesses only a single shared variable. The term reduction was coined by Richard Lipton, who published the first paper on the topic. Reduction results have traditionally been based on an argument that the reduced (coarser-grained) model is in some sense equivalent to the original. For terminating programs that simply produce a result, equivalence just means producing the same result. But for reactive programs, it has been difficult to pin down exactly what equivalence means. TLA allowed me for the first time to understand the precise relation between the original and the reduced systems. In [95], I proved a result for safety specifications that generalized the standard reduction theorems. This result formulated reduction as a temporal theorem relating the original and reduced specifications–that is, as a property of individual behaviors. This formulation made it straightforward to extend the result to handle liveness, but I didn’t get around to working on the extension until late in 1996.

Meanwhile, Ernie Cohen had been working on reduction using Kleene algebra, obtaining elegant proofs of nice, general results for safety properties. I showed him the TLA version and my preliminary results on liveness, and we decided to collaborate. This paper is the result. We translated his more general results for safety into TLA and obtained new results for liveness properties. The paper promises a complete proof and a more general result in a later paper. The result exists, but the later paper is unlikely ever to appear. A draft of the complete proof is available under ‘Related Items’.
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