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Abstract  This paper describes the extended subgoaling procedure for automatic microprogram synthesis ,
based on the the Serialization Problem, which is formalized by Zhu and Johnson. While our
previous subgoaling procedure was applicable only when the given equational theory is unitary
unification, e.g. the minimal set of semantic unifier is always singleton, the extended procedure
proposed in this paper is applicable even when the minimal set of semantic unifier is not singleton.
This procedure is applicable to wider class of problems. As an example of such problems, a

program synthesis under specification of a hardware with a memory is given.
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write(A, D,arry(X,Y,Z)) = if(eq(A,X),arry(X, D, Z),arry(X,Y,write(A, D, Z)))
read(A,arry(X,Y,2)) = if(eq(4,X),Y,read(A,Z))
eq(A,B) = zero(diff(A,B))
if(true,X,Y) = X
if(false, X,Y) = Y
inc(ap(0, X)) ap(0, ap(s, X))
zero(ap(0,nil)) = true
zero(ap(X,ap(s,2))) = false
dif f(ap(X, Z1),ap(X, Z2)) diff(Z1,22)
dif f(nil, Z) ap(0,2)
diff(Znil) = ap(0,%)

% 2: FREE Em

[ r <- if( zero(
diff(
read( ra,
array(ap( 0, nil ),McO, array(ap(0,ap(s,nil)),Mcl,
array(ap( 0, ap(s,ap(s,nil))), Mc2,
array(ap(0,ap(s,ap(s,ap(s,nil)))),Mc3,mnil))))
),
ap(0,ap(s,nil)) ) ),
add( r,
read( ra,
array(ap( 0, nil ),M0, array(ap(0,ap(s,nil)),Mi,
array(ap( 0, ap(s,ap(s,nil))), M2,
array(ap(0,ap(s,ap(s,ap(s,nil)))),M3,mil)))) ) ),
r),
ra <- inc(ra) ] (o1
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