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Abstract

* Inthis report, we present an experiment result in laboratory work of designing 16-bit CPUs for undergraduate
students. A half of students use the following two verifiers to design 16-bit CPUs: (1) a verifier which checks
the correctness of refinement between an instruction set architecture level’s specification and its RT level’s one,
and (2) a verifier which checks the equivalence of /O values between the controller of the RT level specification

* consisting of a single state machine and its refined controller consisting of multiple state machines. A comparison
between groups using verifiers and groups not using verifiers is given.
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dééine(SECONDWORD, read(mem, succ{pc)))

/* a—Fis

INSTRUCTION 1da IS
acc = "read(mem, SECONDWORD)M
pc = “succ(succi{pc))"”

END INSTRUCTION;

WA mmm */
INSTRUCTION addba IS

acc = *add{acc, bcec)”

c = “carry{add{acc, bcc))

z = "is_zero(add{acc, bcc))

m = “isg mznus(add(acc, bcc))":
= *“succ(pc)”

END INSTRUCTION

/* ,&ﬁ-ﬁ‘iiﬂ*é" */
INSTRUCTION jpc IS
pc = IF "¢ THEN SECONDWORD
ELSE “succ{succ(pc))™;
END INSTRUCTION;
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WHEN 83 =>
IF "insLDA or insLDB" THEN
% nextstate %

ctrl = sdB;
% action %
JRD = "L*;

Adrselmode = “AselpC*
/LDMAR = “L";
ALUmode = “alupassB*;

ELSIF *insSTA" THEN
(a) HIHEBDEEHE D —EB
/% ALY DBEMERE +/
FUNCTION alu (in_a, in_b, mode} IS

BEGIN
out = IF mode = alupassB THEN

in_
ELSIF *"mode = aluadd" THEN
*add(in_a, in_b)*
ELSIF *mode = alusub® THEN
*sub{in_a, in_b)"

ELSE
aluc = IF mode = aluadd* THEN
"carryl{add{in_a, in_b))*
ELSIF "mode = alusub* THEN
“carry(sub{in_a, in_b))*
ELSE *:
END FUNCTION;

7+ HRMOBEE v/
alu.in_a = acc unit.out;
alu.in_b = databus.out;
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