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A Novel Method for Large ISPFRM Function Optimization

QU Ting, WANG Lun-yao,LUO Wen-qiang, XIA Yin-shui
(School of Information Science and Engineering ,Ningbo University , Ningbo , Zhejiang 315211, China )

Abstract: In view of the problems of the published methods of the ISPFRM functions optimization which couldn’ t
deal with large functions,a novel method for large ISPFRM function optimization was proposed which consists of the repre-
sentation of product term in integer form,the polarity conversion method using the binary interpolation, and the circuit area
optimization of ISFPRM using the bit-wise operation and the genetic algorithm. The proposed algorithm could deal with
those functions with large inputs effectively,and has been implemented in C and tested under MCNC benchmarks. The ex-

perimental results show that it can deal with the large function with 199 inputs,and the speed of the algorithm is not sensitive

to the functions’ polarity. After the introduction of DC terms, the circuit area is further optimized.
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7 (Incompletely Specified Fixed Polarity Reed-Muller, IS-
FPRM) ) & £k , 3 17 552 B A 6 1 AL A 4. 7 ISFPRM
PEALTT T, SCHRC 12 ] 5 1 1 —Fp T PSGA 5331 ISF-
PRM Hi B% 10 AR5 T AE O AL I R FE AR PR e 4 B R
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T RREEL B B/ NI B0 s SCHR [ 13 ] 32 4 T — il dk
T EA{H K& (truth vector) AL H & & (weight vector) [1)
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WSS K pye gy 0L ORIy, S AN ) BFR AR b4l
B £ I, ELy, T AR B U 07 5 17, W
D SSBIHHIR £ (0TRSO RORE. 18 %)
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L _new A R

&3k 1 polarity _convert(L,L; L _new,P,,P;)

{ store product terms to List L, ;

format _ convert(L,L,); //setp Al
P=P,\P,; //step Bl

pointer = head of L;

While (pointer | =Null) |

p _ dec = pointer- > product;

p_need _cnt =P & p _dec; //step Cl
Z =counter _1(p_need _cnt); //step D1
for(i=0;i< (1<z) i+ +) |

p _new =insect _ binary(p _need _cnt,p _ dec) ;//step El
store p _new to the L _new; ,l }

|
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&% 2 ISFPRM ._ Polarity _ convert(L, ,L,, ,Lign »Po,Py)

{creat 3 new Lists L _a,L_b and L_c;
polarity _ convert(L _a,L, ,L _b,Py,P,);
clear L _a;

polarity _ convert(L _a,L,. ,L _c,Py,P,);
merge( LisRM,L_b,L_c); //step A2

!
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BN D =17, 255 D /Y55 3 Fi 4 AL, F = (1<
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Xof 22 A REBOR FI AR e (AR e Y B 5 I s T DA
BEAR R I — BB B — 7 A BOR R S 3. AR
XYL R B2 m Rl n LIS, U m T n SAT IR ISR -

m=m'+k, *30,m' <30,k, =0,

n=n"+k, *30,n" <30,k, =0.

Horbm! k,, FORGG b, ADREECPRYHE m AL, [ n R
ke, DREBORERS n i XFHS m' SLANER n 7S 1 RS X
— R P RO IS A —FE

S54RI ISFPRM AN [w] A% 1 8] %% Ak 5812, DL S ik
TREEBSL R AL IS8 B ) e A IR S A,
FHIB AL 5E T LASE L ISFPRM. Ht A Ak 1) e AE R P4 R
A WREE DS AN 3.

R A EOR step A3 SERL n A FFAL I B

B A, 2420 NT S0 I FRRE ROl 271
TRBEE D RIRE D 50. 75 step B3 rf HIZE T AAHAC AN
BN FAANG 5/ 8" T AR Z B A TR T
1 RM 3538 75 step €3 1 SE R AR EIA R R 0
PR R EER B S RIARN AR FRIT A A, SR 5
() AN YEIRAIE N, 75 step D3 3] step E3 1 F)
PR PR B A T RIS H B A S DA [ e 5 S 45
VEP- AL C A s step F3 ) R i O A, 52 B
Be@fArds 5. At Bestproduct iR fEGL 1A R ) ISFPRM
ARV, FHIoA M e PR B TR AL

&3£3 GA_ISFPRM _ Opt( Benchmark, Bestproduct)

[let NG =50;
popsize = pop(n); //step A3
SOPset = read _ pla( Benchmark) ;
ISFPRMset = SOP _ to _ ISFPRM( Polarity _0,SOPset) ; //step B3
Oldpop = initialize ( popsize , DC _ number, Polarity ) ;
fitness ( Oldpop , ISFPRMset ) ;//step C3
find _ best _ individual ( Oldpop , best _ chrom , ISFPRMset ) ;
while(NG | =0) |
if(i =031 < popsize;i + + ) |
matel =select(oldpop,popsize) ; //step D3
mate2 = select( oldpop, popsize)
crossover _ Operation ( matel ,mate2 ,newpop ) ;//step E3
mutted] = mutation( matel ,mate2 ,newpop ) ; //step F3
mutted2 = mutation ( matel , mate2 ,newpop) ; |
fitness ( newpop , ISFPRMset) ;
find _ best _ individual ( newpop , best _ chrom , ISFPRMset ) ;
Update _ Population (oldpop ,newpop) ; |
Bestproduct = counter _ products ( best _ chrom) ;

!
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*1

No _ dcterms

With _ dcterms

F & 44 Bk i/0/p reduced( % )
products Time (s) dcterms products Time (s)

wim 4/1/22 12 0.289 9 2 0.511 83.3
rd53 5/3/67 20 0.299 13 11 0.531 45.0
pml 16/13/37 28 1.747 20 21 2.124 25.0
tcon 17/16/32 25 0.437 22 11 0.952 56.0
pcle 19/19/45 24 5.396 35 19 7.070 20.8
ce 21/20/52 42 2.356 33 35 3.072 16.7
cml50a 21/1/17 83 4.061 16 5 4.269 93.9
pcler8 27/17/61 52 32.909 50 36 33.201 30.8
unreg 36/16/48 84 4.294 32 73 4.814 13.1
cht 47/36/120 85 7.986 11 83 8.914 2.4
example2 85/66/369 685 14.279 102 532 18.423 22.3
x4 94/71/607 1036 76.212 175 776 99.134 24.2
i6 138/67/239 211 24.907 201 112 62.603 46.9
i7 199/67/302 330 36.738 322 202 88.685 38.8

2= 1 i/0/p Gy R DL 57807 T8 3R i il ik
H, 2 1 A A/ it/ 3 BRIUE, No _ determs 3R 78 AN &5
AN E TV 0T 1 B L AL 45 2R, With _ determs 3R 7
A5 AN E T H B AL 45 2R determs ORI L2
R B P AN B AN G WUECEE  products R AR PEAL
)5 RM eR B 75 (9 e BRIUEL, Time K78 3076 18 17
] , reduced & 7% I 12 L B F0 5 AN A 2 0005 ) B T AR
LAt
reduced %

products( No _ dcterms) — products( With _ dcterms )

products( No _ dcterms)

x 100%
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BB g5 B B Y SE IR 2 R I AR 1Y S
g R b LU ), AR SCH 0 B 1 R Ak B ) g A R
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It HAHA S A BRI 1) 5= 5 32 % o B0 A\ 11 72 B 30
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2 4% 5 A T — AN FE B 1 o A, e R T AR TR
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