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Abstract The formal specification methods with probability have been demanded in the area of
fault real~time systems, in order to specify the uncertainty that the systems can encounter during their
execution due to various environmental factors. This paper presents a new formal method with
probability, namely Probabilistic Abstract Timed Machine (PATM), in order to analyze and predict
system’s behavior in dynamical environmental changes. This method classifies the factors into two
classes: the variable and the constant. The analysis of system’s behavior is performed on the
probabilistic reachability graph generated from the ATM specification for the system. The analysis can
predict any possibility that the behavior may not satisfy some safety requirements of the system,
indicate which variable factors cause such satisfaction, and further récover from this unsatisfying fault
state by fixing the variable factors. Consequently the reliability to the fault real~time systems can be
improved.
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input : a reachability graph;
output : a reduced reachability graph;

reduce_reachability_graph()
begin;
nO=initial node ;
reduce (n0) ;
end;

reduce (node N)

begin;
if visited = true then return;
else visited = true;
/7 ojE FEF xzolW FRUG.
precedence = find_precedence (N);
/7 N AFYHE nmIdreF FHT}.
successor = find_successor (N);

/7 N9 FYsE n=HdrER PR,

if ({ count(precedence) =1 ) and
(probability of precedence to N = 1)

then

// AYE e mE=9 A5t 1013,

// 2 E2RE A4 nrE

// Ho] #&go] 1Y F¢

/738 =9} dA wrg XA ).
merge_node{ find_precedence(N), N);

end if

while (not end of list of successor )
make_short {successor);

/1 FYsE g A disfA] P,

end while;

return;
end;
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