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A Synchronous/Asynchronous Hybrid Parallel Power Iteration
for Large Eigenvalue Problems by the MPMD Methodology

Pil Seong Park'

ABSTRACT

Most of today's parallel numerical schemes use synchronous algorithms, where some processors that have finished their tasks earlier than
others must wait at synchronization points for correct computation. Hence overall performance of the system is dependent upon the speed of
the slowest processor. In this paper, we devise a synchronous/asynchronous hybrid algorithm to accelerate convergence of the solution for
finding the dominant eigenpair of a large matrix, by reducing the idle times of faster processors using MPMD programming methodology.

719 BIE7) W LRIE(Asynchronous Parallel Algorithm), 82 22| A|A"(Distributed Memory System), 70l T/X A
(Large Eigenvalue Problem), MPMD(Multiple Programs Muitiple Data), MPI(Message Passing Interface)

.M B AY ZRAXEY 4%ol ME vd2AU, AgFPez i
© GRID #AJAE o715 EAR ozt WEYIES
Sed vd FAUHAFHEE A7t M5 ARG £ B AR g D Fo2 FFALe] BojF
29 #gol AEHT Y, )5S APHez Fid o gt
RID #7434 axHez dgAd + A7 GRID= u]%57] wE(asynchronous iteration) ¢ & &S 23 &
1990l Sk F3 g 8 A AR AT BA FHoUY YEYAZ £33 A5 Add 3 A5 AsE
TG e Ax S8R "WoAn ok vt galste shtel whgolth BU]HE AAT oA HE
GRID 2 &4t 872 71&9 dd ¥E A2dds # 7] 3 gueEe A, 7 ZEAAE §7A7
oA 2 oY J&ESE adE AHEdE A9 glo] AYe Fhs e Z2AARRE HolE}
=7k sioh oA @ow ojdel dolEE Agdte] AME AL Y
71& HE AN2”dAe F2 F7] ¢z S(synchronous 7k webd 27 -8A 4 A9 boHE Mz md
dgorithm)o] A& 5=, 48 A4 2L A%E 27 9 i ANE AdE Fr] G vd AMHozE=
84 57)3Ksynchronization)7t Basis), ¥3 F3o] I O @e CPU Ae 278 27|38 9% $FAIZ)
FAolri6). et o]d & 2H(heterogeneous cluster) Aol gloma magde 4 Hil A A7Hwall

clock time)2 HA ZAY3]

# 2 EES Agedy dTAEFHAEA dFHFATHl FAFA AY
AuAL FES AL DA T AATA FADR Forsl WFY) wE TAYFS A
t4 3 o Amsta AFEs ag )
SBYS 2003d §9 B9, IR - 2004d 29 62) AlzEe el FeEo glon & =FdA tF=s 1



68 ENDIE =X A H11-AZ H122(2004.2)

Ho
S
Sis}
2
2
=
30{:1‘
2
rir
[
k
)
o3
3
5
£
t
g2
iy
v
[
An)
°

A9 Fdo] Brhgsivt Wit A1) 4 Mz @
oA MPIE AM&3te] vl doly #4& F#3)
olF M3 Az® vFr] fneFe HL3Hel, ¥
A NS 98 752 223 Yo EolA 9o
Faia olsfgt FHo] 44 Frh & =FAME AFF
Ao s e (power method)el vl 714 W&
dg F71/¥E7 £F dudEE 1stil LAM/MPI
7oA MPMD(multiple programs multiple data) T2
A A S AREste] PR IAL Pt

MU oMo e 2 R oo oy -

2. H|

ol

7] Hd «22|

ol

% MPI

21 8|57 W 2025

HlF7] WE dagEe o RopilA sdEn glov
[3,5,12], A4 2opoll e Ay Ajxde e =3
Hol glow, 3f3 FA dEide dt¥ Aol gk
o] elx= HAE A2l el HEgHE HFY] OHE
Qe sy s 2.

A8 N2" Ax=b(A¥E axn, bE Ho] n2 HH)E
LAY & ZAZ Wre S s 2o £5 gy
% 4 9lth. 1z B-Z(diagonal block) A,& '3 H o]y
(I=1,-,L) e %9 p= A9 2EEE9 A7) ¢
g SEAd HATdm s,

M

>
o

Ay Ap - Ayl | X1 b
Ay Ap - A x_Z = [22
Ap Ap - Ayl % by
agE dge] 2 BAle LAY FHL FE EAEY =
o2 vhehd # ok
—_ J— L —_
Apxi=bi— D Ay, i=1.2, L
e Y k()9 dBEHe Jdoerg Tk ©
S 78 & 93 oxE AR Foln wE Ausloor @
07 p L)Y =

24
dozx A A9 HE TE + Uk
T WEg AFHAA T2 A Rprocessor farm) 2
48 A4g A wE v5r) 92 QudFe duge
o

Algorithm 1
gol wE2AE WA Ges wEY
A

L ¢ (38 A9 dd2)8 dedgrg

8

7t 2R S Aol ALEEE 19 @, OE ZEA
Aol 23t B4l o Fe FH3A e 2R AMEEch of
ohA W2 ZRANE =¥ Z2AA7F g AAEE
7t "ark glov, =¥ ZANE wWE ZZ AN}
oz ¥ Aastde b3 HZ9 ges AMESA "
gt g A" doleE BrddaN ndd F oo
SAR Agste 71 ¢aydF vs, uAH yAEHA &

HolH & Algsls A%yt ooz AXF fue £

9 sut = 2y 2 ZeANE Al §F A7l
1

ol dibs FEslez A4 FPADL 57 dudER
g AA dyd, g2 50%74A BE Ase RaEan 9
t}H3, 8]

2.2 MPI(Message Passing Interface)
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