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Multiplication between a binary matrix and a real value vector can be seen in various situations. In the previous
work, we showed the number of computation needed for multiplications can be reduced by using ZDD (Zero-
suppressed Binary Decision Diagrams). The proposed calculation method, however, needs to translate a binary
matrix to corresponding ZDD before operation, and the translation needs non-negligible computation time. In this
paper, we will show a translation method that can directly translate a binary matrix into a reduced ZDD. Our

method is first and can work with less memory.
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Algorithm 1 Z{lf751% % § ZDD DERTIHE

Input: 751X
Output: fT4l%ZHL 7245 ZDD
1. G+ {{1,2,...,N}} // #Ifk
2: topli] - NULL for i € {1,...,N} // #1iifk
3: for ie€{1,...,M} do
4: G < update(G, ¢;)
5 for g € G do
6 if gIZEENDITITONWT, BHEDFIDHSTDY 1 then
7 ZDD 12 g IZRHI 3 2 fili i 22 3800,
8: for j€gdo
9 top[j] + BML ZHHD7 FL
10: fori e {1,...,N} do
11: figd r; 2 ZDD (3B,
12: return FEEI N7 ZDD
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i, 7D e, 0-BDY O-F&URHT A, 1-8428 top[j] (4 &
AVE—2 Y PZEENL 0T NOES) ICHENS i
HEETELCGEMT S,
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AT RCOR TR /NS By v RVISRIGT 3 fHisio
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EHET2LOICHCSOND, Yy EaElE N oyl Y,
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Algorithm 2 7782179 %G D i1 2 %9 ZDD DL
BT NE
Input: 7% X, 2#IHA L
Output: f751% 2L 735y ZDD

1 X 283t Y1, Yo, .., Yoy W23

2: globalTopli] + NULL for i € {1,..., N} // #lifk

3: for i € {[M/L],...,1} do

4 G« {{1,...,N}} /] #Iik

5 top[i] + NULL for i € {1,..., N} // #IHL

6: for je{L,...,1} do
7: G < update(G, Y;)
8
9

for g € G do
if g IR ENZITRBOBMEDINIIGT B 45
231 then
ZDD T g IZ)isd 2 fii s 23800,
for k€ gdo
top[k] < BML 7ZHimDd7 FL A
for j€{l,...,N} do
p < top[j] BT ZDD Dffi s
JATHICHIR T 2 68l sz p 2 b IR, ZDD
1Z3Em
globalTop[j] «+ topl[j]
17: for j € {1,...,N} do
18 His r; % ZDD 1238/
19: return I N7z ZDD
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5.

% 1. fEfTYI%ET ZDD ORI L 2 FE

At (79)
o4 X REFIE  FEOHHR

1,000 x 1,000 0.046 0.112
5,000 x 5,000 0.303 1.651
10,000 x 10,000 || 1.153 8.024

# 2. flfTHI% R T ZDD OREEHEPIZE L 72 2 €Y
2 E ) {#HHE (MByte)
119 4 X REFE HOHHE
1,000 x 1,000 8 26
5,000 x 5,000 112 258
10,000 x 10,000 444 1,040

WINOTFICB W T O IREFEINESRED X Y AR T
ZDD DREEZE TR > T0B L3025, E51, ZOfHic
FEATITH 5 TR T 2 72 0ICBE R X e LA F
nTEH, » 10,000 x 10,000 DIFFITIEFATIFT—5 DR
FRCHI 380MByte TRED X BV 2 MHE LIz Z L5, FIE
WRICHIEE T 2BMD XY BE L UIREFIED 1/10 £
WTHBIENDTDS,
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