3% U

Abstract

mETEEME 40—17
(1987 12.18)

mEEBOY I T RARAVRREYIa L —y Y

Symbolic Simulation Using a Graphical Representation of Boolean Functions

deus  Mesk
Masaya KITAJIMA

wmAk EsE
Naofumi TAKAGI

8 #H=
Shuzo YAJIMA

REBAEITER
Faculty of Engineering, Kyoto University

REEBORTY Yal-varid. BBNOESEEANERORERKE LT
BOIZERXD . DROANAS Y TARBHEOBBUBL Y S 2L -V Y HRERB 2
HHMRFETS 3. AMTH. EHEEUVCAEEBOY S T RBA AL RES YL L
—vaymohrﬁw%,:ﬁ&i@&@ﬁn%757§ﬁ&mmb‘36&&&@&&
CHTT ST RBT B LRI VAR ABRMONEBRE L D> TV B, F k.
BRI ITETOTEDY T TERKA Y Y THICER & THAERBRCET 35H %
ﬁﬁbfh%oﬁ%@%ﬁﬁ&mwéﬁmaﬁbf\Rﬁiﬁmﬁfwgaaﬁi\ﬁ%
REERCABRMCBL (ORBRNPRORVESYIaL—vay Bz 3,

Symbolic simutation is an efficient CAD tool in the logic design. In this
article,symbolic simulation using a graphical representation of boolean functions
is described. A graphical representation called “Binary Decision Diagrams” is
adopted. By sharing subgraphs among the different functions, the processing time
and the required strage are reduced. Moreover,by coupling the graph of a function

and that of its complement, the processing time for logical operations is reduced.

In the simulation, simplification

of the expression

of logic functions such as

elimination of reduntant variables can be performed efficiently.
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type node is record
x.var (A E RIL0,1;
x.low ‘node;
x.hightnode;

end record;
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if x.var=0 or x.var=1 then

f(x):i=x.var;
else

f(x)i=x.var » f(x.high)+x.var « £(x. low);
end if;
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function s-NOT(x:node) return node is
begin ’
if x.var=0 then
return([1));
elsif x.var=l then
return([0] );
elsif x.inv<>nil then
return(x.inv);
else
zZ.vari=x.var;
2.highi=s-NOT(x.high);
2. low:=s-NOT(x. Tow);
2. invizx;
X.invi=z;
return(z);
end if;
end s-NOT,
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s-AND(x, 1] ) = x , s-AND(x, [0]) — [O],
s-NANDCx, [1]) = s-NOTCx) , ...
DEIRBBERITIN, 25 TRVESEHRED
BECLOPOLOTEABOLBER S, BEORT
HETNTWEHEZSDLVTR. BURENERE
MEEINZTHEUEBS I, AR TILEHOM
T HEEERE2 TRERRS T L) R
BUTHELZEREAY. UROBERY R T
3. BWOYVIITHRBETE. BESHEAEH B2
SOBMBOETLH T I I IRREEA TS 2
EbHHB3O0T. “HEEOWHABEL LT, B
NTVLBRHOIRXRF T A2 HET 2. EH
DETIHT LN R REBRRCOF TN IREEL

—113—



function s-0P(x,y:node) return node is
hegin
it x.var=0 or x.var=i
or y.var=0 or y.var =1 then
{OPORBEIARIFE L R A RITS )
elsif x.varzy.var then
Z.vari=x.var;
2.highi=s-0P(x.high,y.high);
2. low:=s-0P(x. low,y. low);
if z.high=z.low then
return(z.high);
else '
{#HiF—TNOF v}
return(z);
end if,
elsif x.var<y.var then
Z.Vari=x.var,
z.highi=s-0P(x.high,y);
2. Yow:=s-0P(x. 1ow,y);
if z.high=2z.low then

return(z.high);
else

{#iF—TLOF v 7}
return(z);
end if;
elsif y.var<x.var then
{x.var<y.var@ig& & FREONHE}
end if;
end s-0P;
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function s-AND(x,y:node) return node is
begin
if x=y then
return(x);
elsif x=y.inv then

return([0]);
end s-AND;
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