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In technology mapping of Look Up Table (LUT) based FPGA, the problem of mapping a two-level
subcircuit into LUTs is formulated as the Integer Bin Packing Problem without taking account of the
advantage of input signals connected to more than one gate. It is known that Integer Bin Packig Problem
can be solved in polynomial time by exhaustive search when the size of bins is fixed, however, which is
not practical. In this paper, we show that First Fit Decreasing (FFD) which is a fast approximation
algorithm solves Integer Bin Packing Problem when the size of bins is fixed to less than or equal to 6.
We show that FFD gives optimal solutions for some class of instances when the size of bins is fixed to
7 or 8, and suggest a polynomial time algorithm which solves fast when the size of bins is fixed to less

than or equal to 8.
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it n(G,6) =0, »2, n(G,3)=0 £/t n(G,5) =0,
7D, n(G,4) <1 THALEDANIHL, FFD it
RERE LN 5.

HFA n(G,2) =0 ERGET 5. n(G,3) =0 DL
2B, CDEE, GIIKREZ456DEROADPLLY,
LD KEZ4DEFERIE 41 BLEOT, Wbk
BTH, FEZHHBTERIEOATING, Hoh,
ICFFD B3RER A NT 5. n(G,3) £ 0088 %%E
2B, ZDELE, GRAREE346DEFEDENS LD,
FFD & Tid, K& S 6 DERGHMTERIEDATR
5. n(G,4) =1 %61, KESIDEFERIKES4D
EEFBOAINRAFRIC1ESDATA, BYiZ2HE
FTORDAING. n(G,4) =025, KESIDEE
2T oBBATIhE, WThoRSh, FFD &£Tit
n(G,6) + [(n(G,3) + n(G,4))/2] BOEREHHET 5.
e, VR LIBIIBYTD, KELE6DEFIIEMT
FRICHEDATN, KES43OBEFRIEEBICIIEL2
5 odATNRG. LA >T, n(G,6)+ [(n(G,3)+
n(G,4))/2] U LOFRFLETHS. HOMICFFDE
BEBERETNNTS. Lo, n(G,2) =0%5iE, FFD
ERREBET LTS,



n(G,3) = 0 ERET S. n(G,2) # 0 DHEEER
hWIH5Ths, GIAKES 245 DEEDAD LS.
n(G,4) = 0 % 6if, FFD 5 Cid, K& &5 OEFIL
ReDHEBIEORATN, RES20FF, K&E5
DEZEFBOATINAERIC 1BV BORTH, &
Dz 4 BT OEORATNRE, Lzd>T, FFD #Tit
n(G,2) < n(G,5) D& n(G,5) H, n(G,2) > n(G,5)
D& n(G,5) + [(r(G,2) — n(G,5))/4] BOFHEEME
HT5%., LI5T, W LRABBIIBWVWTY, KE&50
BERRELIBFHICBOATNG. £, K&&5 @
EESrBORATNATBIEORATINIEZOKREE
DHEMIBATTHY, ANFHOBEOKE SOHT
m(G,2) +5n(G,5) Tha. Lich>T, itz L
T5&, 8z —n(G,5) > 2n(G,2) +5n(G,5) BHILT 5.
£ 27T, n(G,2) < n(G,5) DHE (G,5) 8, n(G,2)>
n(G,5) DHE [(n(G,2) + 3n(G,5))/4] BLL L DEBEH
LETHS. THIZFFD ETHVIFHEI—HT 5.
n(G,4) =17%5bid, FFDETIZ, K& &5 DEFRIIR
RABEHICEOATN, KES20EER, KE&50
BESMEOATNLERICLETOEDATN, K& &4
OEEIEHATNAFBIC2EEDATINS, Y IT4
B obAEhns, LAad>T, FFD&TIEA(G,2) <
n(G,5)+2 D n(G,5)+ 118, n(G,2) > n(G,5)+2 D
56 n(G,5)+ [(n(G,2) —n(G,5) - 2)/4] + | HOER*
WHT D, £z, ©2rLRBBIIBVTY, KES450E
FURLIAERIMOATN, KEZ50EEIMEHAT
NIFBHOR TN IBEEOKE SOME AT TH 5,
L7zH 2T, n(G,2) < n(G,5)+2 D& n(G,5)+ 18,
n(G,2) > n(G,5)+2 DA [(n(G,2)+3n(G, 5) +2)/4]
BULOBEEIVLETHS. ThIZFFD ETHVA5H
Bic—8d 5. o7, n(G,3)=0%56IL, FFD it
BEBTHHT 5.

kXY, FFDEWR G LE#EEY TS, O

WE8 FREEY8LTS. n(2) < n(6) T2k n(3) < n(5)
THHEEDAN G M LT FFD EIdR&ERT BT 5.

HERA  n(G,2) < n(G,6) 71t n(G,3) < n(G,5) TH
LEBOANG2EXE. GLY, KES1TOEEY
FRTC, K& & 2,6 DEF%E min(n(G,2),n(G,6)) 8, K
& 3,5 DEFE% min(n(G,3),n(G,5) B, KX&X40D
BFEE n(G,4)-2|n(G,4)/2] B, BRI LIZE b B
LNBANEGCETH. GREBTORGLHRT A7
&, FFD &2 G'la L TRBRE AT 5. K&& 1,7
DEFEFEZTNER (G, 1) E, n(G, N EGCIMEEZ L
ENBONBEANEG LTS, #iE2LY, Gl
FFD I REBEEN TS, R 1&H, KEE260DE

#F % ZNEN min(n(G,2),n(G,6)) B, KES35DE
F% ZNhZH min(n(G,3),n(G,5)) B, K& &4 DER
* n(G,4) - 2[n(G,4)/2) BG"IMz 2T LIZLHEDS
NBANICK L FFD B3 BREREL TS, 20 G
I2xt L FFD Shid Bl % A3 5. o

3.4.2 T3 DIIRB

iR EEOANG EEZX 5. n(G,2) < n(G,6) £721d
n(G,3) < n(G,5) ThHubif, Mg=0%L%h, G
GLR—E2D, HHESLY, FFDERG M LTR
HEXHHT 5.

L7z 2T, n(G,2) > n(G,6) 2 n(G,3) > n(G,5)
ThHHERETS.

GiEGIHVREES20FEHRE Mafll, KES3DEH
FOMMBEMY BRI EICE W BONE, XY RE&X 1T
NDEFETRT, K&S 26 DEFEE n(G,6) H, K&
X35 DEF%E n(G,5) M, KXS4DEFE% n(G,4) -
2|n(G,4)/2] BB S WBORAANE G L
Th, G, KES2340BFUILIETET, &518,
n(G*,2) = 0 T2 n(G*,3) < 1, 22, a(G*,4) < 1
TH5.

n(G*,2) = 0 DA, FFD Hid G* % [(n(G*,3) +
n(G*,4))/2] BOEFIBOAL, T, EDLH) 2E
WKBWTH, [(n(G*,3)+n(G*,4))/2] BOBERILET
5. n(G*,3) < 1 DHE, FFD HX G % [(n(G*,2) +
2n(G*,3)+2n(G*,4))/4] BOBLFIHOAL, /2, &
DEIBEHBIIBVTDL, [(20(G*,2) + 3n(G™,3)+
4n(G*,4))/8] BOERIFLETHSH. ik, FFD &
THATAERBII—HT 3. LAadoT, wFholg
&b, GX LUFFD & REREF BATH. WHiE2, £
1&0, FFD &, GSR L TREEH AT 5.

L7:hSoT, Mg=0DHE, GidG'&—%L, FFD-
-8 &I, Gt L TRERAREHNT L.

Mg >0DBFE2EZD. GORERY o« BOELZ
BW/c el ET 5. FFD-r-8 B4, G'OFGEMC, M
DFEFEMARE GORELTENTS. LAd T,
FFD-r-8 #4d, Gt LT a+ MeBOERF MV 1%
Bh$5.

RES2OFEF 1, KEL3OEF2EIEHAT
NIBEBRBHPRATHD GORBREYERD, ZDL A,
ZDEILEFBREBY MeR@THS EIRET 5.

KESCDEZELRLIFHBIMDATRAAES 2
DEFBII ML, KESS5OERLELZARICH
OAFNKESIOEFHIL IMMBULFET S, L
Ao T, KES20EF1E, KEE30EE2EN



MHAEN-FE, KEE20FEH1IH, KEX6NE
F1EFEOATNER, OnTRIIbETRRZVA
EX20EENFM1BULFET S, LAd>T, 20X
IBKEEQDEER g, L35, FEHIAKES20ESE
18, KEXIOEF2EIMDAIN-FE, K&&
3OEF1IME, KES50EF 1 EFEDRATNIER,
DVFRILDEENRLRVKES IOEEN 2 EULETHE
Th ZTOLIGKREESIDEFEY g,,9. LT 5.

9or 9y, 9. WENTFNR L DER G, Gy, G \HROAE
n, ThOFBRNICIIAE X2, 3OEZIIMIEDAE
NTVLRWVWERET S, GIUEDATAMOEFOK
B, Eidd, FHE5TH S, Gy, G I HOHRAE
WEthoBEEOKRE XX, /2134 THAE. Lo
Ty Go, Gy, G, D o, gy, 0, WO BEFE I F 42 HOF
DAL I ENTES, LAH 2T, g5,0y,9: %
—5, MOEZLE 42 BWOEHRICEDALI LI
D, BHPEHRLELWVT, KEX20BE 1B, k&
E3NEF2FEAEDOATNEBEN LY SV I
KCEEEILTFET S, $72, g.,9y,9:. 5258 G, Gy
CHEBHRAIFNR TV LT DL, G, G icldAEhr-fh
DEFEOKESOMLISUTTCHY, g,,9y,9. xF—F
B, MOEETE4ALEOERIBOALIEILLY,
Ry, ERBEHERLEILVT, KEE220EE 1M, X
FSIDEXR2EI/EDA TN EREI LY FVEH
WBETEFIETS.

LZchfoT, RES20EFE 1, KES3DEHE2ME
PHDAFN BB Mgl L TH 2 G ORBEATE
75, F2, ZOMPLRES2DEFE1E, K&E&3
DEF2EAEDATNIFS T MgV BV G
DETHA. LIH->T, G ORBFAN a+ MzBKRIKD
BFREACLLT DL a BRBOERE RV Gy
LBVHEL GORBEL a BOBRFBHNHI LIZF
BY5. LA oT, GORERN a+ MBI LOE
#Hv5. FFDr-8 DM G Il T A RERTHS. O

4 R

XTI, BRE VN F L IEDEBT V) X4
THDFFD &2, HFRE 6 AT ICHRLFHEEROA
KL CREBENDTHI %R LA 7, FFD
BEYBRTHILICE-T, BENS T8 DBEIEED
AT L TCRBEBERNTET VT XL ERELL.
ADEXIULDOL Yy 27 v 77— VRIZE Oy ¥
BRENTEVEEIONDL D, 2BABERD 1B
BEHEERT 27— 2RBE70y 7 CHY L TRIHED

RET Oy s ERMEMELY, BELLT AT XL
Ly, ERHEBCBTHRLI RS EITES,
JOBESHE ZE LIRET vy 7 BRvIMeREE, %
BY Ry 3 VEE—RLL:, BEE v F
FHBICERLEhD, S5V 8y U VEEIIOW
ThHHA 2R R STV [5][6][8). 74, FBHAE
EEE ST 2RE T 0y 7 BR/MEBII Y 2 5%
VETHD.

HE

b, FRO—EI, EERFHER A% (B)
(05452209) R ORI K CAD21 TREAEDIEMIC L 5.
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