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Evaluation and Improvement of Transduction Method
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Abstract This paper introduces improvement of transduction method using ordered binary decision diagrams.
The original transduction method was designed to handle NOR-gate networks, and can be easily extended
to handle general circuits. In such a case, however, transduction method can't always optimize circuit ef-
ficiently because of its naive extension. We propose a new procedure called 'Boolean division’, which is

suitable for optimization of general circuits. Good results were taken with this procedure.
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HEBORRASEL LTHAE LASEGRERRLFED
FR%1T> TV 3[89). AR TR OZBMEFEICHT S
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2.1 #EROZERR[EHEBIFE
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RN ELBELNIEIRELE VB LAY (facton-
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bHbo COFENREE, WEX (F-VR) D
RYKE LTHE) 20 EROREL ) ICERTEL
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EnHREREg=a+bT. REKL LTHL I LITE
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B % IT> T A, FRHBEBIOFY M r7%
HOFEL L CRBICE KR CPURH X E) &2 LE
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SDEBNEMUERIEE b L ICEREREIT). CDiF
LAY FEFIIEETIRZVARIR ) EAR%CPUREH
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Lo THEBEL, IOFFRBCESVERERLT
30, HAEMEYHEEROBTERT ALY, BICA
HEROBBEICEA LAY XLELEND,
TOLIEERABHEO F Y M T REEXFALL

BHLFEEORANMES IR, WA FY M 74&MtY
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Tit, BEICHEBTHRBOHEBED AR $1T o transduction D &
BAERBIZ DWW T XE6IIF Y ERE N,

Y. HEOEEET ).
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3 DAG(directed acyclic graph) % Boolean network & [E33, 775
TH/—FiRl) ARY v, 2) BAO¥ Y, 3) BPEE
BICHIET 5, PHZH O/ — FREBOERICBENT
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72 DT, BEDHBEK L b idweak divisonil & o T 2
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3.1 Boolean division
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L2 be
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202 HiE, transductionlIFFFIZ DO T {, XE
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BT a1, @07 I 70oHE:—20ERRT -7
WILBGLTBE, B eSS ET 5
WERLVWHIERTESLI LILE DT A, T2, BEHK
BEFEDOTOWHY 77 DHRBLXREILDLDDOLD
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T, FEOBFICHEAT AL S TOERENELND
DT, HBRPLEERDL, STTRFV M TERETR
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Wh,

(1) RFEEGAE1., *DHRET R, 0DEERERT L&
1 DEERTER R 5,

(2) By 57 (B¥E1CEEL-LEOREL

£T) CHEHBEREFT 2 v,

(3) WhibHEb* ODRBHE~OBICEE T %
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BEHOEAR Y 7 7RI Y T4 IfTH T &
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(1)yAFR1

- 2BRHBRERTFENREI LM I BT
Do

- weak division% 47\ & Bt H3X (Boolean network) 12
TRT B,

- fEk D ransduction?ED MM A RLE (5~ FOKE -
Xy a VORN/EIBROENERL) %AV TREL
790
(2)yFR2

- 2BRBRERTBFENRBET LS Il B RIT
Do

CFHE@E (VFIMEDAY v b)) 10U E0REKXT
weak division% 17 % »

- Zehf / — Fidivisore LTHEBE% AV 72Boolem
division% 4T 9 o

- EFifE 5 L E D FRE R Tweak division% 47 9 o

- Zdf ) — Fidivisor L CRFERECE A\ 7zBoolean
division% 1T 5 o

< Xy hOFIE %R I weak division % 1T 9 o

- B — Fdivsore LTHFRREE AV 72Boolean
division% 4T 9 o

D220 FFETHEHFER (Bodean nework) DEF%

Tolo ELLIRRBRENI2HRES T T7OMELH
WTwd, X2 THAV LA FRRBOTERICIE,
HBDT7ANMF AT VWS, EBREELELICTET.
BBAEFRIZLE DBodean retworkk £ 2 BN T, K/ — FD
factored famE RN VU 7 5 VEDOM %L L 7= (facored form
DY TFINEICELTRHXERRIAERoZ &) , A
BB IISUN4260, CPUREDOBN EB TH 5, ED 275
BMIS2ADFE LRy Fv— 78R BB RI11TH S
($F FE E#ITDEC3100) o
TF.EROFRLEFLARN2 E X HRTHSE
E. AR TERENHERDIE ) PRBGOBIE K
LTS oTHEY, £ToREIC LTERL (B
2~51%) WE%ITo> TWwb, TN, Boolean division
A5, weakdivisionTit ) £ {|RA L2 VWESEFEMICRE
ftLTtwa e, FFEREGET 27 4 05 BREL
RAYHFETIERLILIELMTHABIERRLT
Wi, ¥/, MIS2ZIDFEREHRTH, MEEEIEN
B (EHEEROCPUNT —IZIZERE) 25500
D, BEGBEIPLZNRVIDELRoTVE, TDTE
o, AY7T-HRICTED FY M7 &BEDFEHA LES-
PRESSONHAGHE LD b 2HRES T 7% H725F
BAUBOEREFSERHFERORELICIAEYNTHLLE
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F1 I 2RREAPSOGHRMER

e HR2 MIS2.1
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S5xpt 101 28 85 19 114 45
9sym 208 738 179 134 229 169
alu4 139 3948 129 1762 263 359
bw 168 32 144 23 163 33
clip 100 76 100 44 156 35
coni 18 1 18 0 19 0
duke?2 338 703 339 335 442 119
eb4 254 2529 254 263 253 3167
misex] 55 4 56 3 49 3
misex2 103 20 99 16 106 6
misex3 467 1133¢ 491 4374 553 1424
misex3c 421 7740 405 1384 452 539
064 130 168 130 23 130 480
rd53 34 4 37 2 38 3
rd73 85 48 67 15 90 22
rd84 126 148 108 62 148 114
sao2 130 115 128 36 122 74
vg2 87 28 79 15 86 25
xors 16 1 16 0 16 1
S5t 2980 2766¢ 2864 8511 3429 6618

* 1

U7 5 B ittactored formfzsK

* 2 (EESHEMITSUNA260 (MIS2.1(3DEC3100)
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5.2 28BES I TOREOKA

2HWRES T TOREOENCE HHERMOLLE
2 FF. EP. A, B. C. DOKHMI
A: ERDHD
B: ACHE/BEOFAMBUELML /6D
C: BRFRBBEOIN—TFTEMA b D
D: CllHNr I 7TORFLBERLMA 26D
ORBEM (2H8REY T 7 ICMETARBTIERL, &
BLRABESEOREMN) OEA%I0E LTELALDOT
bb, FL4OBFEIC L > TEVIED B, HLDOEEK
In1g~28omEbrr s, SR THEFTORH
TREBATXEEICR oTWVE, TOEEIL, 0
LBV 2HRES T 7ORBOBEILICKESERLT
w3 e, BEBRAB O T2HRES T T OLE
BRESE EDTVE I EHbh b,

6 ®bbhC

ABETIR, EESO0HR LS RAEOREELFE
KowTo, RiEfbiEh - ABEHEFICET 2R BN
T2o B LW EAIRZERMEE L THEEE S 7:Boolean divsion
BERDY - bOBE - X2 v a vOBI/HIBROE
NE LI L2 EREHRAE LEXTED THRIC, »
o, BEOLEVEBEILETo T3, T2, 2FRES
STHOMBITHTAHBICLY., BRICAEIIREE
B 2 EREOBREIEIT) S TE, LBHE
B, ARREEDIREANRLOTHL EVE D,

#£2 1 280EY T 7 ORBEOFEL

EERERREE (%6)

[EEEEZ A B C D

5xp1 100 83 77 43
misex1 100 81 77 38
misex2 100 83 67 36
rds3 100 91 68 49
rd/3 100 84 67 48
rd84 100 97 66 52
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