2-5 B A|Fe} B 93 FF =1

2

o
I

= gL PR B ARB, At PP Foid 7 wAAEAA Vo) Fugow T4
2-FE N A4S FERT. 210 FER AR w4 ASRE 278 G8S B, ol 278 £ R4S Frlee] 87
f o0 Y3 4H -8 gAL VEG G, BEA 2L A9 4 278 2L BASYG 120 2 greedy methodl I3}
Mg oge dHY A5E 29 4 b FEAS AR 2923 oo Atk 2o Ystel AR PR =R FHET) B
A% A PHETRY d8Y A5E 2Y ¢ 98wy

JIRUE : Ealgl, MRS, 2-FH 284

Boolean Extraction Technique Using Two-cube Divisors and Complements

Kwon, Oh-Hyeong" - Oh, Im-Geol™

ABSTRACT

This paper presents a new Boolean extraction technique for logic synthesis. This method extracts two-cube Boolean subexpression
pairs from each logic expression. It begins by creating two-cube array, which is extended and compressed with complements of
two—cube Boolean subexpressions. Next, the compressed two—cube array is analyzed to extract common subexpressions for several logic
expressions. The method is greedy and extracts the best common subexpression. Experimental results show the improvements in the

literal counts over well-known logic synthesis tools for some benchmark circuits.

Keyword : Logic Systhesis, Global Optimization, Two-cube Boolean Expression.
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Algorithm : 7}§3 4F&(Weight calculation)

e P4 CT.
8127824 ¢ (¢EQ) N 7H5A weight(q)
begin

for all ¢ in @ do
g,.tag = not visited;
for each ¢ in @ do
g.cost = weight(q,);
end;

function weight(g;)
begin
q,.tag = visited;
cost = (NF(g) - D(g) - 1D - 1;
if (cost <= 0)
return(0);
for each £}, in F do
begin
if ((CI(F,, ¢) == index(q;)) and

(g¢;.tag == not visited))
then cost = cost + weight(g;);
end
return(cost);
end;

o 90 <X 49 CT YHAA ¢ =we+yol g 7+5A
weight(q) & TFlB2L WA, g.tag = visited® 2A 3}
Al g7t 7heAl ARl o] 85 A Rt E gt ¢ & F
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[} T
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=81 384 FF 9% ¥std =24 JA¥ F
begin
for each expression & F do
begin
W 2-FEASF/3 4 A DO A
DQZEHH 2-7FH Fg2 4 JAF P A&,

2-fEASs A% Q F&

end

7 2-782 g (gEQ) o de 7HEA A3
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while (Q= @) do
begin
B2 %] e AE Re
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if (¢ €F)
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Aze WE G A3

end
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end
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end
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gkx -abt 30 sweep; eliminate -1 sweep: eliminate -1
resub -a; sweep simplify -m nocomp simplify -m nocomp
gcx -bt 30 eliminate -1 eliminate -1
resub -a; sweep sweep; eliminate 5 sweep: eliminate 5
gkx -abt 10 simplify -m nocomp simplify -m nocomp
resub -a; sweep resub -a resub -a
gex bt 10 fx ex2cube
resub -a; sweep resub -a; sweep resub -a: sweep
gkx -ab eliminate -1; sweep eliminate -1; sweep
resub -a; sweep full_simplify -m nocomp full_simplify -m nocomp
gcx -b
resub -a; sweep
eliminate O
decomp -g *
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o151 22 script.algebraic script.rugged FBDD Aok g8
& & H |
RS e | R A Tages | 02 [ages | 2 lawe | B
T (%) (%) (%) (%)
Examplel 5 4 23 0.2 20 0.2 45 0.2 19 0.2
b12 15 9 99 0.2 % 0.4 163 0.4 93 05
rd53 5 3 65 0.3 42 0.2 80 0.2 37 0.3
rd73 7 3 148 05 74 0.4 234 0.3 69 05
rds4 8 4 181 2.9 194 10 292 0.6 176 2.2
conl 7 2 23 0.2 21 0.2 48 0.1 22 0.3
Z4ml 7 4 42 0.2 46 0.2 53 0.1 41 0.3
cmb 16 4 37 0.2 37 0.2 70 0.2 37 0.3
va? 25 8 97 0.2 106 0.4 930 0.2 92 0.9
decod 5 16 52 0.2 58 0.4 57 0.3 58 0.8
misex] 8 7 67 0.2 58 0.2 167 0.1 52 0.3
alud 14 8 1099 65.1 283 23.2 5206 5.2 255 35.8
sa02 10 185 0.2 176 05 426 0.3 157 12
e64 65 65 253 0.7 253 19 320 05 253 23
apex6 135 | 99 854 0.3 819 0.6 1441 0.2 799 0.7
€830 60 26 473 0.2 467 05 634 0.1 465 12
C1355 41 32 670 0.2 560 18 610 0.1 554 23
C1908 33 25 564 0.3 557 2.1 605 0.2 552 3.0
C2670 233 | 140 840 05 910 16 1352 0.4 902 35
C5315 178 | 123 2008 18 1837 28 2688 10 1824 5.1
6288 32 32 3787 2.7 3348 8.2 4800 0.3 3350 8.9
CT552 207 | 108 2584 3.4 3255 14.1 3213 2.4 2450 209
CE ) AHeIY ST HAS wuol BEA £F wpe] 1 CE 608 < 529 SAUSEA FEDD w78 ¢
H|m g3te] A& e Hlud Zlojth & 69 3 HA d2
WArk 8z o]golw, the 24 AL UY Sot
| za | A7 A . o G=o 51
3= SAR S Bk A7t B A7 2 5 U Ao I ges 958 =g =9t
= A BA =] b= 2~ i
S S N I €S G A E FAE ARSIk wpAY e B RN AT
Examplel | 5 | 4 | 22 | 01 | 19 | 01 e FEAA EE AAE e ot
b12 55 | 9 124 0.1 119 0.1 .
= TEAN == grull Bl gE 9] 3] Al sk a1k
053 5 3 77 0.2 71 01 EAR, 354 F& HRE v ‘01'7] A& AAT W
d73 7 3 176 0.4 169 0.4 HE Ul WY Ad 7k 352 FEF WY vasked
rdg4 8 | 4 243 0.2 236 0.2 o v A < 7> AAE A e BEA
conl 1 7 |2 L 2 | 01 | 2 | 0 %% o7) e SISO B gkxo} gexE ol ST
ZAml 7| 4 70 0.2 61 0.3
cmb 16 | 4 70 0.1 73 0.1
Va2 I 107 0.1 112 0.1 42 22 24
decod 5 16 64 01 51 01 <3 6>9] script.algebraic? scriptorugged A HE <]
B T R e o 4 Azsh vasA Atd PHS AHEE 2aAYER
alu 14 1755 . 1557 1 ) ] ) ) .
s 0 1 2 203 03 192 02 F4& 3 AS o] wxwta 324 st HEd
e64 65 | 65 254 0.1 254 0.1 Nes 294 & U 53], scriptruggedst Hlashd &
apex6 135 | 99 904 0.1 902 0.1 =R A AAE WOl ex2cube’} Rajski 59 Wl fx
€830 60 | 26 | 702 0.1 628 0.2 . s
it o FL Ads AEde der fdd F g
C135 | 41 | 32 | 1032 | 01 989 03 td fo_e} R =t . A
C2670 | 233 | 140 | 1995 0.2 1509 0.4 Zole de 5 55 ®olal gtk & X 7TEYH
(5315 | 178 | 123 | 4355 | 02 3268 05 G| U e R B 2o thate] Aors WM u T B
C7552 | 207 | 108 | 5968 0.1 4510 0.8 el wHds e LE]TE s PR ””_] ]L:
e REe 49 gHE A5E Folt d anHde
double-cube® o] &3 TEwgd 23 wwon M w-n Hola 9 E3], A =2 (symmetric expression)?]
oA AAF WHT FALekTh web, scriptruggede] fx 1093, rd73 zdmle] A Ard BHo R Hrh eHE A
g Aol ne B agz gesn fx gy w2 FOS BAE A 5 SIG <k 6> < Tl 4
Aste] <E 59 o2&y po AIYED ukSo] A g AellA A Aol S7FE 992 E =29 31del
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