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Abstract: Systolic arrays are known as a highly parallel processing device architecture.
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Since
the development of VLSI technology gives us programmable systolic arrays, systematic and

automatic design method to use the array become significant and necessary matters. As

one of the methods, transformation of a given program to a systolic array are now

developed and improved. In this paper, to reduce the heuristic thinking in the design

some basic things are analyzed. Particularly, the necessary conditions of neighborhood

mapping and time-delay elements are revealed. And also necessary conditions for the

simplest implementation of cells are studyed
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THEZELIZHEHETH 5.

DT kX, T8 (b, e )BHFEETHE—-FETHS
LEBWKRL, BV TAUFy 2 XHATHETHE =
E, Thbb, EhaTHBEt TBWT DL 8T
TEHEON—TA U Fv 2R jfakt Ehb—F
CHBETEZILEEKRL TS,

PTTil, TSARMMEBERFZE-TLOLLT,
ENRLBEHEFRT.

[®BO] (1) {V(i)] jeindexA} i3, Wizt
RZZ OBREEOETHB. Thbb, i+i'%
LIEVIINV(§i)=¢.

() §i+=i'%blE, #EOveV(j),rv'eV(j"
Z2WT, vA+v A,
GEH) v e V(iI)NV(i%biX, ®#HE3 LY,

TS(§)=TS(je)+r A=TS(j").
CHhETSH1IH1IZRTE. QLARTHS. ]
(AE10)] (Do=o %big, Yiti-o=j-0".
(o,0’€E* 20T, c(o)=c(c )% b,

Yijiro=ij-o0’.
(3 Vo1,02€E* ; j-c102=j-0201
(ERRE2,LERBIRSNS. O

B e, FEBMN BELZLRALLE, L—7
AVFy 272 i3 RDBILEELSD. ta BOLIR
BMILZRARI bR LLBAZEDRET S,

TS(i; =(t,a) =8 €Z'*9 ,
TS(je)=(t ae)=LBe
EBL. B=Be+v(i)A THb ZI7T.
Cand(B)={v | B=Bet+ v A}
L B<.
[#ES5] YvecCand(B);
v=(B—Be) [Qt (1/¥),0,0]
+ &£ [ —R, 1,0]
+ E(l) [ D(I), D(2)'S]
HL, £®eZ3, gz,
(GBS P LERBITY 5. O

T, Cand(B) i s—q+d (=m-q-1)RTEZERTH
5.
[&811]) Cand(BINV(j)+o L% jii—F
Thb. T, ZoHrE, V(j)cCand(B) "
T8(i)=28.

(GEE)—BTLHONE, §i+i’ »> Cand(8)N
V(i)#=é D Cand(B)NV(iN#d E%di,
P 'PEETS. REESOBERADOTE Y, v LR
Y, Bet+tv A=8=8s+v’ 'A. -7, E3%D,
TS(§)=TS(i )Y¥RIL T 5. O

V(iM3idv&RIE, Bv oL AR EDR L &Cand(B)
iXsv-q+dv (=a-q-1)RITTTH 5. sv-¢=0k YCand(B8)
DF HFRTEHE .

4. HMAMW

V(iYeCand(B)DKIEH —KT 2 L2BRRLWDh.
27, assv LTALEBERALWVWDR. v:iZZ0 29
WT,v12ROBLORIZ vIRBTHLLERRLY
< %5, LPL, ThbDFEDLVEHENIRY
LW e BROBPLLIPS.

4.1 fTHM

FHREABETLIRON—T TR TS L2 EZ S,

for i=1 to I
for j=1 ta J
for k=1 to K
e (i, ) =c(i, ) +a(i, k}*b(k, j)
ZhicH LT, BhibERL Y2 Lo bETRRY
ROBLERDE I Ic%k 3.

E= {b,a,c} =Pin, j=(,Jj k).

Ji-b=(i-1,5,k=j-(1,0,0)

Jjra=(i,j-1, K= j-(0,1,0)

Jjoe=(,jk1)=j-(0,01)
3KRTLIFMT, Diffc=¢. H-7T,

n=3,d=0,s=2,9=s, n(ZHEE)=3.

jaibick=0=jo.
TS(J)=T8(j-aibick)+c(aibick)A
=TS{0)+ (i,j. k) A
BL, ADFOBEIZD 2, cHDBETH 5.

V(id={i}, v(i)=i.
® =0 DHFHE: A= [8,0], N=0.

&= [JELK1]T t3hif, 2 TWwWaIndex DE
BTl TS 1M1 ic4hd. (BRABRZL->TVWS).
@ g=2=s DHE: AFIXIFEATIHUMED 1 KM%
RZrNELDESETS. Thbb, det A+0 &
e EdITs. TSIZ1H1THB.

4.2 aryRKYya—yayv

TS EERIVNVBERELZ LT, V—TA4VF
v 7 ANRHRIEEDLIRONV—TTO S SH131% %
25 (fERoFE D" E2BBTCELWHATHS) .

for i=0 to ntm

{ 1o = Li/21;
if i is even then ¢i = aiobis
else ¢ci = ai-iobiotaiobi-io
for j=i.-1 to 0 by -1
ci = citai-ibjtaibi-y

}
CHhEXRDLISEWERT 3.

for i=0 to ntm

for k=0 to Li/2] { i. = Li/21;
ci = if k==0 and i is even then aiobio
else if k==0 and i is odd then

ai-iobiotaiobi-io

else citai-io+kbio-k+aio-kbi-io+k

}

—124—




SLIRMhLERLZLET S (FHIZ(BIZR) .

for i=0 to n+m

for k=0 to Li/2) { io = Li/2];
di-iork = di-io+k bi-io+k = bi-io+k ;
Aio-k= if k=0 and i i5 even then ai-io+k
else Aio-x
Bio-«k= if k=0 and i is even then bi-io+k
else Bio-«
ci = if k=0 and i is even then Aio-xkbi-io+x

else if k=0 and i is odd then
ai-io+kBio-ktAio-xbi-io+k

else citai-io+kBio-xk+tAio-kbi-io+k
} .
E= {0,1,2}. i={,k.
0:<cc>, 1:<aa>,<bb>, 2:<AA>,<BB>., T Z T<ecedZ &
BB l, Xe OBREHc 2EKRT 2. (A
ZERI-A=jr%Y, EAAERTEDTIZE S
Zw).

(i,k)-1=(i-1,k+(i mod 2))

(i, k) 2= (i-1,k-1+(i mod 2))

(i,k)-0=(i,k-1)
ZRFAEBFMADLDT AL INBTEB.

(i,k)-01=(i,k)-2 &9,

Diffe={ 2(1,1,-1) | ge Z}

B=(11,-1).
iPERBOL %, (i,k)-(12) 1720% =(0,0).
iIVHFROL E, (i,k)-2(12)7720% =(0,0).
BT, je=(0,0Dk %,

(k, Li/21, Li/2]+i med 2)e V (i, k)
vii,K)=(ExX)+ ¢(1,1,-D
THEYL 0ERENETRW.
&g,

v(i,k)=(k+ Li/2] +i mod 2, i, 0)
viZ2>Z? IERBTH 5.

V (i, k)=v(i, k) +Diffc.

m=3, d=1,s=3-1-1=1,q9<s X Dq=0 or 1. n=2.

= Li/2] +i mod 2

O a=10H&: [1 -1
A=[1 1] FhETSIIIHN1ITH 3.
2 0
5. L3V

YAMY w27 L—DEARLEERLLCON—TT
QYIS LPLYAMNY 2T LR MRTE—BBF
EiloonT, ML Emzl. B, AHER
BREAREROBEHRNIEZ, BBRHFTHL
BlolLi, g4, BEHERBEMFLECOVWT, =770
I3 LCEHShIRLELERERLL.

COMBECEFECHARBMOFELEAL T X
DERANZLARTEIILBIVN—TTRIFLD
BEELVAMN) v 27 L—ORTEDOBEFRE LD

BicTdz L, SB0RBETH3.

BB, AHELEDE S L CHFRAVWLEILA
PABETHBZCRYTE. 27, AHEO—HIIX
BEMERAREY S (BATR (W) FEES6230203
2) DBBERITTWSE. S RBLTEHNT 3.
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