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Decision of the Node Decomposition Type
for the Minimization of OPKFDDs

Migyoung Jung'- Min Hwang'- Gueesang Lee'" - Youngchul Kim't!

ABSTRACT

OPKFDD (Ordered Pseudo-Kronecker Functional Decision Diagram) is one of ordered-DDs (Decision Diagrams) in which each node can take
one of three decomposition types : Shannon, positive Davio and negative Davio decompositions. Whereas OBDD (Ordered Binary Decision Diagram)
uses only the Shannon decomposition in each node, OPKFDD uses the three decompositions and generates representations of functions with smaller
number of nodes than other DDs. However, this leads to the extreme difficulty of getting an optimal solution for the minimization of OPKFDD.
Since an appropriate decomposition type has to be chosen for each node, the size of the representation is decided by the selection of the decomposition
type. We propose a heuristic method to generate OPKFDD efficiently from the OBDD of the given function and the algorithm of the decision
of decomposition type for a given variable ordering. Experimental results demonstrate the performance of the algorithm.
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/* OPKFDD9] zt 7449 949 =& F Adsie g5 +/
OPKFDD_GetCost(m) /* m : an ETDD node */

{

If( m is a terminal node) return 1;

1 = OPKFDD_GetCost(else_node(m)) ; /* ELSE-3tA1¢] cost AlAF */
r = OPKFDD_GetCost(then_node(m)) ; /* THEN-ZF419] cost A4t #/
x = OPKFDD_GetCost(xor_node(m)) ; /* XOR-7+49] cost A4t »/
return | + r + x - max(, 1, x) ;

(38 ) =& B HL6k= b8+

/* OPKFDD9] 2zt tde] dde & & Adsles &5
OPKFDD_GetCost2(m) /* m : an ETDD node %/

{

If(m is marked as ‘selected’) return 0 ;

If(m is a terminal node) return 1;

1= OPKFDD_GetCost(else_node(m)) ; /* ELSE-ZFd 2| cost AAF #/
r = OPKFDD_GetCost(then_node(m)) ; /* THEN-ZtA19] cost AL #/
x = OPKFDD_GetCost(xor_node(m)) ; /* XOR-7+9] cost A4} /
reumn | +r+ x - max(l 1, X);
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/* Decomposition ¥y A »/
Decomposition_Type_Choice(m) /* m : an ETDD node */
{ .
If( m is a terminal node) return ;
For each subnode n of m, compute cost by OPKFDD_GetCost(n) ;

Let n = node with minimum cost ;
Fix_subnodes(n) ; /* xE. n ol3te] ==& gt ol& mark & +/
For each subnode n of m, recompute cost by OPKFDD_GetCost2(n) ;
Select another node n’ with smaller cost ;
Fix_subnodes(n’) ;
Remove_redundancy(m) ; /+ 358 =2 A& AAT +/

}

Fix_subnodes(n)

{
Mark n as ‘selected’ ;
If (nis a terminal node) return ;
1 = OPKFDD_GetCost2(else_node(n)) ;
r = OPKFDD_GetCost2(then_node(n)) ;
x = OPKFDD_GetCost2(xor_node(n)) ;
Select smaller two nodes nl, n2

from {else_node (n), then_node (n), xor_node (n)} ;

Fix_subnodes (n1) ;
Fix_subnodes (n2) ;

}

Remove_redundancy (m)
{
Find a list { of nodes in the subtree of m,
where all of its subnodes are marked as ‘selected’ ;
For each node n of [ {
Find reference count of the subnodes of n;
If there is a subnode with reference_count = 1, unselect the node ;
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# node # node # node # node
5xp 1 73 41 66 3H
card 4 73 27 40 21
clip 225 91 124 73
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cmlp 4 146 153 113 101
cnrm 159 122 146 118
cu 58 42 59 42
Bim 41 41 37 37
inc 76 72 74 67
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rd 53 16 16 13 13
rd 73 30 30 21 21
sa0 2 154 &9 106 86
t481 20 20 16 16
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Total 2313 1214 1585 1036
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