say we have the following design:
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and the following formulas:

in sugar:

var t: boolean;

assign next(t) := t;

AG (a=t -> AX b=t)

(formula f)

AG (c=d)


(formula g)

or in forspec:

rigid bit t;

f := always (a=t -> next b=t);

g := always c=d;

it is clear that formula f holds in E, that is, that E ( f.  it is also clear that if E is behaving correctly, then formula g should hold for the entire design M || E.  however, we cannot use the assume/guarantee paradigm to prove this directly, because we cannot show that M ( f->g.  for instance, if we code the following:

in sugar:

assume AG (a=t -> AX b=t)

AG (c=d)

or in forspec:

assume f;

assert g;

and run it on model M, we will get the following counter-example:
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the counter-example shows that the assertion does not hold, but the reason is not that the design is bad.  rather, the reason is that in the counter-example, b is not a latched version of a, despite our intuitive understanding of the assumption.  notice that the counter-example does not violate the assumption, just our intuitive understanding of it.  (notice also that our intuitive understanding of the assumption exactly matches what we get when we use formula f as an assertion.)

to summarize:

the following sugar:

var t: boolean;

assign next(t) := t;

assume AG (a=t -> AX b=t)

is not equivalent to :

assume AG (a=0 -> AX b=0)

assume AG (a=1 -> AX b=1)

and the following forspec:

rigid bit t;

assume always (a=t -> next b=t);

is not equivalent to:

assume always (a=0 -> next b=0);

assume always (a=1 -> next b=1);

under a direct implementation of the assume/guarantee paradigm, despite the fact that the corresponding assertions are equivalent.  

furthermore, the user will get false negatives of the type shown above – i.e., the tool will say that the design violates the specification even when it does not.    

