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An Algorithm of Reed-muller Logic Mixed-polarity
Conversions Based on OKFDDs
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Wang Peng-jun

Abstract: Mixed-Polarity conversion is one of important phases in logic synthesis of Reed-Muller (RM) circuits,
which implements the conversions from Boolean logic Minterm expressions to RM logic Mixed-Polarity
Reed-Muller (MPRM) expressions. In this paper, based on the research of decomposed rules of Ordered Kronecker
Functional Decision Diagrams (OKFDDs) the relations between MPRM expressions and OKFDDs database are
established. On this basis, according to the subscripts included relations between Minterm coefficients and MPRM
coefficients and combining the description of multi-output logic functions, a novel Mixed-Polarity conversion
algorithm directly from Minterm expressions to MPRM expressions is proposed. Finally, through several
Benchmark tests, the results show the efficiency of the methods, which is significantly improved compared to other
conversion algorithms.
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*

* input:  On-Setyiermss P> 0

* output: On-Setypry

*/

Serial _Conversion(On-Setygerms, Py 1)
{

vertex-array[2"] = get_ OKFDDs_ vertex (n, P); /*obtain the
OKFDDs data structure */
for(i = 0; i < 2% i ++)

{
setemp=expend _s(vertex-array|[7]);/*recursiveusing formula
(10) */
0; = XOR _sum(On-Setyinermss Setiemp); /*and using formula
(1) */
if(o; 1= 0)

insert _element(On-Setypry, (4, 0;));
clear_set(setiey,); /* clear a set */
}

return On-Setypgr;
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* ; .
mput: OH'SEtMiutermw P7 n

* output:  On-Setypry

*/
Parallel Conversion(On-Setyuerms; P)
{
for(i = 0; i < size_ of(On-Setygnerms); & ++)
{
(ti, 0) = get_set_element(On-Setygyrerms; 9);
/*obtain the i element of set */
Setiomp = expend _i(t;, P);
/* expend a minterms coefficient */
for(j = 0; j <size_of(Setyonp); 7 ++)
{
index-array[j] = = o; /* tag inclusion index */
}
clear_set (setomp);
}
for(i = 0; i < 2"1; i ++)
{
if(index-array[i]!=0) /*determinethe MPRM coefficient™*/
insert _element(On-Setyppy, (4, index-array[i]));
}
return On-Setyppyi;
}
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