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Abstract This paper presents an efficient verification method for processor controls using logic simu-
lation. Currently, the verification program that is the input sequence for logic simulation, is developed
mainly by hand or by weighted random generators. Our method uses a finite state machine as processor
model. The problem of generating the verification program is then mapped into the reachability prob-
lem for the finite state machine, which can be solved efficiently by using BDD’s. We have succeeded in
applying this method to the pipeline control and cache control for microprocessors, and we hope it can
also be expanded to the verification data generation for hardware systems in register transfer level.
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procedure VerificationProgramGeneration {
Given a FSM: M;

Generate characteristic functions F; (1 <i < n);
(F; corresponds to the i—th “critical” states)
F'(x) := 0; F(&) := Fr(); (I:Initial states of M)
while (F(x) # F'(x)) F'(2) := Image(F(x));

foreachi (1<i<n){
Fi(z) := Fy(z) - F(a);
if (Fy(=) #0) {
Trace :=< Fi(x) >;
do {
F'(2) := Image™(Fi(z));
Trace := concat(F'(x), Trace);
} while (F'(z) N Fy(x) # ¢);
Collect an input sequence Seq from Trace;
Register Seq as a verification program for Fj;

}
}
}
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