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ABSTRACT

The optimization problem of BDDs plays an important role in the area of logic synthesis and formal verification.
Since the variable ordering has great impacts on the size and form of BDD, finding a good variable order is very
important problem. In this paper, a new variable ordering scheme called incremental optimization algorithm is
presented. The proposed algorithm reduces search space more than a half of that of the conventional sifting algor-
ithm, and computing time has been greatly reduced without depreciating the performance. Moreover, the incremental
optimization algorithm is very simple than other variable reordering algorithms including the sifting algorithm. The
proposed algorithm has been implemented and the efficiency has been shown using many benchmark circuits.
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Fig. 3 Incremental Sifting algorithm
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x3, x1, x4, x2, x§, x6, x7 initial

x3, x1, x4, x2, x6, x5, x7 swap(x5, x6)
x3, x1, x4, x6, x2, x5, x7 swap(x2, x6) *
x3, xI, x6, x4, x2, x5, x7 swap(x4, x6)
x3, x6, x1, x4, x2, x5, x7 swap(x1, x6)
x6, x3, x1, x4, x2, xS, x7 swap(x3, x6)

x3, x6, x1, x4, x2, x5, x7 swap(x6, x3)
x3, x1, x6, x4, x2, x5, x7 swap(x6, x1)
x3, x1, x4, x6, x2, x5, x7 swap(x6, x4)

a8l 4 ¥AH A8 dneEe o
Fig. 4 An cxample of incremental sifting algorithm

Foreach (all variables in the BDD)
begin
Initialize current_size_of_BDD, minimum_size_of_BDD, and optimal_index;
while expiore all possible positions in the optimized region do
begin
swap{previous_variable, variable):
Update current_size_of_BDD;
if current_size_of_BDD is smaller than minimum_size_of_BDD then
begin
Update minimum_size_of_BDD,
Update optimal_index;
end;
end;

repeat
swap(variable, next_variable);
until move to optimal_index;
end;
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Fig. 5 The procedurc of incremental sifting algorithm
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