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Performance Evaluation of Blocked Householder Algorithm
on Distributed Memory Parallel Machine

TAKAHIRO KATAGIRIt and YASUMASA KANADATtH

In this paper, we discuss parallel implementations for the reduction of general matrix to
Hessenberg form. For implementing our algorithm, the blocked Householder algorithm is
used. Its performance was evaluated on the distributed memory message-passing multipro-
cessor AP1000+. According to the results from our experiments, we found that the cyclic
distribution is better than the block-cyclic distribution.
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Fig. 1 Parallel blocked algorithm for Hessenberg reduc-
tion under the column-wise block cyclic distribu-
tion.
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Fig. 2 Execution times for blocked Hessenberg reduction
(n = 1000, p = 4, 16, 32, 64, Block: column-
wise block cyclic distribution, Cyclic: column-wise
cyclic distribution).

12 THo. —F, Fa—-=v T EkEo7K

Fhhwk7Tay 27 VITY XA (m=1 DFE)
LT, +oicFa—mvyahkTay 247N
T XA 245 OEER EELOND Z EAT
oz,

TOZEPs, PRI Fa— vy LickTay Y
AT N T AL A ML R\VE, 7O
ZAL7 VT X A OWEEEDSEREHE L % B RS D
LRGN E, Lo TARBLCTRUE, Fa—=v
FURT Oy ZALT AT XL LTOWRE L FFE
fliTarZEICTS.

4.2 HF)F7ILTY X LOMRE

FRNTY XL BFIERETIERICE, BROAEEE
HAEHTN—TT va—"1) 7 OBRBOEESHE
nh, ELLIE, Tuy ZIBCETALV-TICD
WwWT7vn—Y v OBEFEERTE, Tuy JiEb
FRICBETREL LGEWE 20BN VI L TH
3, LhL7uy 7Bz L BEREL NS
LRTTIIRAR BN THE. Lo TERREDS
SLIRRPRLRY, BERNV-TT7ru—1) YT DK
BosE L., 22Tl 7va—-Yr7%6KET
1 TOBLse EDEBRRELZERL, TXTO
TUy ZEICHLTABRO7 va—) Y E2EE L

X 2 (CHIEEY 1 X% n=1000 \CEZEL, PE&AEK
%4, 16, 32, 64 L ZBLEETEFLIBEORME
R

K255, F=yBEEFFA2Y) v 7I479%



2394 TEHILE 2R

55 T
m=1 =
0 so[m=4 506
O m
il
$45 /
= I ~—— 106
= |39.4 e
g 40 /3'
@ 39.6
E
8 35
& 33.0
30 29.7
25 100 500 1000 1500 2000
Problem Size
3 ¥42YyraEiRIck s 717y 71t Householder iED
HEE (p=4)

Fig. 3 Performances under the column-wise cyclic
distribution for Hessenberg reduction (p = 4).
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