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Solving a Large-Scale Production Scheduling by Extended Simulated
Annealing

Nobuhiro Yugami Hirotaka Hara

Fujitsu Laboratories

Simulated Annealing ( SA ) is one of the best methods for combinatorial
optimization problems. However, SA has some difficulties for solving practical problems.
One is that SA needs relatively a long time for problem solving. This makes it difficult to
apply SA to large-scale problems. Another difficulty is that SA can only deal with one
objective function. In practical problems, there are many criteria for estimating one
solution and we must obtain a solution which is good for all criteria.-To resolve these
difficulties, we propose two methods. One is VP2 which calculates the values of objective
- functions by using dependency between variables. Another is SA/M which is an
extension of SA for optimization problems with multiple objectives. We applied VP2 and
SA/M to a large-scale production scheduling problem. We could get a good solution in
40 minutes which was better than that of an expert who solved in 2 days.
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procedure SA
S« initial solution;

ne0;
while the finish condition is not satisfied do begin
while the temperature change condition
k is not satisfied do begin
S'« a neighbor of S;

P

transition

£f(§8") - £(S)
T(n)

r« random numbere [0,1);

then S « S';

« min( 1,exp(-

))

ifr < Piransition
end;

nen+1;
end;
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procedure SA/M
S«initial solution;
n«0;
while the finish condition is not satisfied do begin
while the temperature change condition
is not satisfied do begin
S'e a neighbor of S;
£(S) - £(S)

P e min( 1, exp( -
; ( p( T
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r< random number e [0, 1);
fr < Piransition thenS « S
end;
Nen+t;

end;
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procedure VP1
Q « set of dependent variables which directly depend
on independent variables whose values are changed

while Q # ¢ do begin

select and remove a variable u from Q;

calculate and renew the value of u;

if the value of u is changed then Q+—Quforward(u);
end;
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procedure VP2
Q < sct of dependent variables which directly depend on
independent variables whose values are changed
while Q # ¢ do begin
select and remove a variable u whose }eivel is
smallest in Q;
calculate and renew the value of u;
if the value of u is changed then Q«—QU forward(u );
end;
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