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Abstract 10 this article, a new way of representing and manipulating Boolean functions is proposed, for the purpose
of handling “huge” Boolean functions which are difficult to handle even by BDDs (binary decision diagrams). An
implicit way of representing graphs by BDDs is applied to BDDs themselves; by giving a binary code to each node in
a BDD, the graph structure of the BDD is represented via Boocan functions and then by BDDs, The regularity in the
original BDD makes the resulting BDDs simple, which leads to significant reduction in memory requirement. On the
other hand, there is little drawback to equivalence checking, since the canonicity of the representation is preserved.
An implicit algorithms for binary operations (apply operations), reduction and recoding on implicit BDDs are also
proposed. In experiments on the MCNC and the ISCAS benchmark circuits, the size of the representation is reduced
to 44% and 48%, respectively, on the average.
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MiRERLTOHEEDH 1D L) WRIHC;
BYi x B — B 2w 5.
J VNV BT BBERNE C; iRk L HIZEBETE
B. SIT P 1 BYm o BUM ELA 41 DD
ForeAhE L, BESILSRH LS 23518
HThb.
a) j=nDEE
Cn(y,9') « (y = 51) - (¥ = binary(1))

b) j<n-10LA
Ci(y,y') = 3 3 ((v = 6;41(Pe,, (9).2)) - (' =
gll=))

2) LT HIR



RETLORBH [HMH L U TR RN E 2 B155 ]
ThaH»b C; 128 L THIED compatibility projection

bﬁ«tl:r 'rtz‘tvctwidm%: 52 5WERE C; piEoh

. & IR & FRIC, B EOTON G E AT

t L, %@ﬁﬁ,é(l:%j’lﬁ'?‘%ﬁ?%ﬁ%ﬂjﬁ'?’lﬂﬂﬁ Pe,(y)
BLUZOYNE Pp (v) 2RD 5.
3) J:ﬁ?l//\)w)‘fb(l)ﬁ‘w)&ij]@ %S

7
HikoBOMEILS,, (v, 2) — P (6J+1(P(',+,(y ), z))
ihkosrl tﬁ*'@%é

PL%F Lods L iLOBDD OB/ SANFFIZ & DT
BUADT NV TY ZBFRO L HILFEES.

1) Ca(y,¥') — (y = 1) - (¥ = binary(1)).

2) P, (y) — 3y Caly, ¥,
Py (v") < 3y Ca(y,¥)-

3) 3a) ~3d) ¥ j=n-1,---,0 IZOWVTHDET.
32) Cj(,y') «~ 3 3¢ (¥ = S5a(Pe,, (§r2)) -

= j||z)).
3b) Ci(.y") — eproi(Cj(y,¥")).
3¢) Pe,(y) — 3 Ci(n,9),
Pe, (y') « 3y Ci(w,v)-
3d) 6,+1(y, z) = Pe, (6;1(Pe,,, (4'), 7))
4) (@) — 1(Pg, ())-

O MBI & B JLOBDD I, — ILfik/ A 45512 2t
LIt do it vBons, CoFsh
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SEIREEBERNRICEORENRBEEIL, £IO¥ A
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1) RoF2—2, REAEKO R E D S BE#7% OBDD
2R

2) BE#17% OBDD % BE# 7% LOBDD iZ%E#t

3) Bt#y7% LOBDD #»% iLOBDD %45t

72721, iLOBDD DFHALIZid 2 &5 % AV, T
B ORWIFFEIINT 2 IREME OMIT generalized
cofactor i [9] 12 & ) 7. OBDD Difiifiid, U [8]
? SBDD Ny =T RV TITFo 7.

#11F MCNC Ry F =210 T 268 THE. %
MO BRI, 2 CHEICEEA, AR, W, Bz
OBDD Dfiii sk, Bi#7% LOBDD(share, split i izt) @
fi 2%, iLOBDD(share, split MiAR) OWHAMTH 5. 7=
7L, OBDD 7 & UFIZ iLOBDD oFHIZHIV /- SBDD
2Ny = DIRBBER, ANJIBER, 287 bRk
ENTWB 0, B HEILHHM% OBDD o ik b4
Bl LoTWA, Oy r—=II28 5 1fiisidlzh)oig
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NTWAL T ENbHh 5.
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c432 || 36 7 1706 964
c499 |[ 41 | 32 | 25331 7274
c1355 || 411 32 ] 25331 7274
c1908 || 33 | 25| 27206 31325
average 1.00 0.48
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Lha,

# 3 (b), (¢) 13tV 7 ¥ (logn BORBMAIIC &
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%. OBDD O, (b) DEFIHTIE O(n) OHiEEKT
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[mliE in { out { OBDD | LOBDD | LOBDD | :LOBDD | :LOBDD

(share) (split) (share) (split)
add6 12 7 28 97 221 61 "8
alul 12 8 15 96 222 50 3
alu2 10 8 52 117 256 101 21
alu3 10 8 51 119 245 106 19
apla 10 12 88 140 389 146 36
dk17 10 11 54 114 302 100 13
sao2 10 4 80 110 166 122 31
average 1.00 2.12 4.17 1.78 0.44
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(b) &L 7 ¥ B (c) L7 ¥
(BIBA D % LA IZRR) (7 —% A5 EATIZRME)
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( n;fs; ;6 )lsb‘jop)gi ) (HFT Isb 25 msb D)
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