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Abstract

BDD have become widely used for various CAD applications because Boolean functions can be
represented uniquely and compactly by using BDD. The size of the BDD representation for a
function is very sensitive to the choice of orderings on the input variables. Therefore, it is very
important to find a good variable ordering which minimize the size of the BDD. Since finding an
optimal ordering is NP-complete, several heuristic algorithms have been proposed to find good
variable orderings. In this paper, we propose a variable ordering algorithm, Faster- #O, based on
the xO(microcanonical optimization). In the Faster- #O algorithm, the initialization phase is
replaced with a shifting phase to produce better solutions in a fast local search. We find values for
algorithm parameters experimentally and the proposed algorithm has been experimented on well
known benchmark circuits and shows superior performance compared to various existing
algorithms.
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X1, Xz, X3, X4, X5, X5, X7 initial

Xi, X2, X3, X5, X4, X5, X7 swap (O, x5)

X1, X3, X3, X5, X6, X4, X7 swap (x;, x5)

X1, X3, X3, X5, X5, X7, X4 swap (g, x7)

X1, X, X3, X5, X6, X4, X7 swap (x7, xg)

X1, X2, X3, X5, X4, X5, X7 swap (x5, xs)

X1, Xz, X3, X4, X5, X5, X7 swap (x5, x)

X1, X2, X4, X3, X5, X6, X7 swap (3, x)

X1, X4, X2, X3, X5, X6, X7 swap (¢, x)
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X1, X, X3, X5, X4, X6, X7 swap (x4, x5)

X1, Xz, X3, X5, X, X4, X7 swap (g, xp)

X1, X2, X3, X5, X6, X7, X4 swap (g, x7)
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Fig. 2. Example of Sifting algorithm.
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Procedure Faster- pO
begin
Sifting;
Demon Decide
Eomax = Ep * 25
while(Stop-criterion) do
kegin
fter = 0
while { iter < SAMP_NUM] do
begin
iter++
Propose_Move ;
i#{ (AE < Ep) and (Ep - AE £ Epuax) ) then
begin
Accept_Move
Ep = Ep - AE:
end if
end while
Sifting’
end while
end

3% 3. BDD #4382 % Faster- £ 0 432l$
Fig. 3. Faster- ¢ O algorithm for BDD minimization.
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Table 1. A, B comparison of BDD size.
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ST 01 02 0.3 0.4 05
0.88 68784 | 68460 | 63319 | 68363 | 68425
0.90 68783 | 68459 | 68138 | 68174 | 68,300
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0.% 68591 | 68459 | 68088 | 63133 | 63173
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Table 2. A, B comparison of runtime.
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Table 3. Faster-¢O algorithm  experimental
result.
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