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LU Decomposition on Distributed Memory Machines

Osamu Tatebe
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7-3-1 Hongo, Bunkyo-ku, Tokyo 113, JAPAN

Abstract

I studied an efficient algorithm of the LU decomposition on distributed memory machines
and constructed the computational model. Efficient techniques are software pipelining and
asynchronous elimination, which result in hiding of communication latency and time of
pivoting on other processors. I also showed the condition of hiding. Moreover, this compu-
tational model is evaluated by Fujitsu multicomputer AP+, and ascertained to be almost
correct. On the other hand, cyclic-cyclic distribution is desirable since simultaneously mul-
tiple elimination does not make worse condition of hiding.
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for (i = 0; i < N; i++) {
piv_i = piv[il; // pivot selection
inv_p = Alpiv_il[il = 1 / Alpiv_il[il;
for (j =1+ 1; j <N; j+) {
c = Alpiv(j11{i] *= inv_p;
for (k =i + 1; k < N; k#+)
Alpiv[jl1[k] -= ¢ * Alpiv_ il [k];
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pivot selection;
broad pivot;
for (i = 0; i < N; i++) {
receive pivot;
inv_p = Alpiv_il[i]l = 1 / Alpiv_il[il;
// delete only pivot column
for (j =i+ 1; j <N; j+ {
¢ = Aflpiv[j]1[i] *= inv_p;
k=1i+1;
if (k < W)
Alpiv[j1) (k] -= c * Alpiv_il[x];
}
pivot selection;
update pivot column;
broad pivot;
// delete the rest columns
for (j =i+ 2; j <N; j+) {
c = Alpiv[jl}1[il;
for (k = i + 2; k < N; k++)
Alpivijl1[k] -= ¢ * Alpiv_il[k];

{2 VIbraT7RAT54 =0 kfFlko/: LU &
BOTOYT L. ‘

RCERORSEE & o7, FAYHRETLTEbES
TENTES.

2.2 Y1709 IRE

TFEBEOLDITTA 2y s EEERD. 1T
HA Ty s RETIRREEY FERIZETO IO v
CHEIVENSHN, M2 7 NVT) XL TELNRITR
V., OB, £ToTuky A (BerR) AT LY
LHELEEROBHEETRoTVEEEZILNS.

Wi Dy, 270k v p i BROWEERR BEL
EL, PR i BOUY Ry PEREEZIBERHE TS, &
OB, 7 ZEDRAyE=I NV F) v TA—N=Ny
N, p %1 BOEFRy MRIRICO D> B IR (REDF —
RNy FED), t ¥ BEEE, d,; 2Ky RS
OFIOFPF I ALEMET S E, P, .Dp,i %,

Po = po
Dp,—l = PO
P =

quw4+r+m

D,; = Py +max{d,;, t}

2RI & JF  ERMAATLE Y S b v, Tty
ERTRHME T bV E W) BRTHE- Twa.



pivot selection;
broad pivot;
for (i = 0; 1 < N; i++) {
receive pivot;
inv_p = Alpiv_il[i]l = 1 / Alpiv_ill[il;
if (we have the next pivot row) {
// delete only pivot column
for (j =i+ 1; j < N; j++) {
¢ = Alpiv[j]1[i] *= inv_p;
k=1i+1;
if (k < N)
Alpiv[j]I (k] -= ¢ * Alpiv_il[k];
}
pivot selection;
update pivot column;
broad pivot;
// delete the rest of columns
for (j =i+ 2; j<N; j++) {
c = Alpiv[j11[il;
for (k = i + 2; k < N; k++)
Alpiv[j11[k] -= ¢ * Alpiv_il(k];
}
}
else {
for (j =i+ 1; j < N; j++) {
¢ = Alpiv[j]J]1[i] *= inv_p;
for (k =i + 1; k < N; k++)
Alpiv{jl1{k] -= ¢ * Alpiv_il[k];
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Calculation Time of LU decomposition (1)
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