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A Method of Designing Pipelined CPUs and Proving its Correctness
using an Algebraic Approach
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We propose a method of designing pipelined CPUs, without out-of-order executions, and of
proving its correctness using an algebraic approach. First in the design, we decide the action of
each flpeline stage. Next we pile those actlons up so that the next instruction can be executed
with 1-stage delay. At this time we can modify those actions or insert stall cycles so that pipeline
hazards may not h::lppen. Because the desiﬁn constraints are effectively used, the proof of its
correctness can be done almost automatically with algebraic methods, such as term rewriting
or the decision procedure for Presburger sentences.
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