H? I| E* %G !< %? J, 3d $K $h $k ?t CM %7 %_ %e %l !< %7 %g %s $N @E E* Ii 2Y J, ;6 F# B< 2B 9n !$ ;T @n <~ 0l K- 66 5; =Q 2J 3X Bg 3X 9) 3X 8& 5f 2J CN <1 >p Js 9) 3X @l 96 Iterativ e P artitioning Sc heme for Static Load-Balancing of Numerical Sim ulations Y oshik atsu F ujim ura and Sh uic hi Ic hik a w a Dept. of Kno wledge-based Information Engineering, T o y ohashi Universit y of T ec hnology JB Ns =h M} $d J, ;6 =h M} $K $* $$ $F !$ DL ?. ;~ 4V $r 9M N8 $7 $F 7W ;; Ii 2Y $r J, ;6 $9 $k $3 $H $O I, ?\ $G $" $k !% ;T @n $i [1][2] $O !$ JP Hy J, J} Dx <0 $N JB Ns 5a 2r %7 %9 %F %‘ NSL $r Nc $H $7 $F !$ DL ?. $H 7W ;; $N AP J} $r 9M N8 $7 $F <B 9T ;~ 4V $r :G >. 2= $9 $k @E E* Ii 2Y J, ;6 K! $r <( $7 $? !% $3 $N 8& 5f $G $O !$ J# ?t $N 6k 7A $N %V %m %C %/ ( 3J ;R E@ G[ Ns ) >e $G $= $l $> $l 7W ;; $, 9T $o $l !$ %V %m %C %/ 4V $G %G !< %? $r 8r 49 $9 $k $? $a $K DL ?. $, H/ @8 $9 $k $H $$ $& 7W ;; %b %G %k $, MQ $$ $i $l $F $$ $k !% $7 $+ $7 >e 5- #2 $D $N 8& 5f $O %G !< %? J, 3d $r 4p K\ $H $7 $F $$ $k $? $a !$ %V %m %C %/ ?t m $h $j $b MW AG %W %m %; %C %5 ?t n $N J} $, B? $$ >l 9g $7 $+ 07 $( $J $$ ( m � n ) !% $3 $N @) Ls $r =| 5n $9 $k $? $a H" 5M $a %b %G %k $K $h $k Ii 2Y J, ;6 [3] $r ;n $_ $? !% $3 $N J} K! $O 4p K\ E* $K <B 9T ;~ 4V :G >. 2= %^ %k %A %W %m %; %C %5 %9 %1 %8 %e !< %j %s %0 Ld Bj $N 0l <o $K $J $k !% $3 $N J} K! $G 0l Dj $N @. 2L $r F@ $k $3 $H $O $G $- $? $, !$ 8& 5f [1][2] $H $O 5U $K !$ m � n $H $$ $& >r 7o 2< $G $7 $+ K~ B- $J Ii 2Y J, ;6 $r 9T $( $J $$ $H $$ $& Ld Bj $, $" $k !% $= $3 $G K\ 8& 5f $G $O !$ H" 5M $a $K $h $k Ii 2Y J, ;6 $H %G !< %? $N <+ F0 J, 3d $r AH $_ 9g $o $; $F !$ m $H n $N 4X 78 $K $h $i $: E, MQ 2D G= $J @E E* Ii 2Y J, ;6 <j K! $r 8! F$ $9 $k !% 4p K\ E* $J %" %$ %G %# %" $O 0J 2< $N DL $j $G $" $k !% H" 5M $a K! $G $O m 8D $N %V %m %C %/ $r n 8D $N %W %m %; %C %5 $K ?6 $j J, $1 $k $? $a !$ m < n $J $k >r 7o 2< $G $O m 8D $N %W %m %; %C %5 $@ $1 $, Mx MQ $5 $l $k !% $3 $N $H $- :G $b 7W ;; ;~ 4V $N Bg $- $$ %V %m %C %/ $, %\ %H %k %M %C %/ $H $J $j A4 BN $N =h M} ;~ 4V $r 7h Dj $9 $k !% $= $3 $G :G $b 7W ;; ;~ 4V $N Bg $- $$ %V %m %C %/ $r Ey J, 3d $7 !$ %V %m %C %/ $r m + 1 8D $K A} $d $7 $F $+ $i 2~ $a $F n 8D $N %W %m %; %C %5 $K 5M $a D> $9 !% $3 $N =h M} $r 7+ $j JV $7 $F <B 9T ;~ 4V $r 2~ A1 $9 $k !% 1 2s $N 7+ $j JV $7 Kh $K %V %m %C %/ ?t $, 1 A} 2C $9 $k $? $a !$ H" 5M $a $K $h $k Ii 2Y 6Q 9U $O 9T $$ $d $9 $/ $J $j !$ %W %m %; %C %5 4V $N 7W ;; ;~ 4V $N :9 $O 8: >/ $7 $F $f $/ !% 0l J} !$ %V %m %C %/ $r J, 3d $9 $k $3 $H $K $h $j %V %m %C %/ 4V DL ?. $, ?7 $? $K H/ @8 $9 $k $N $G !$ :G E, $J %V %m %C %/ ?t $r D6 $( $k $H Bg 6I E* $K $O <B 9T ;~ 4V $O A} 2C $K E> $8 $k !% $= $3 $G <B 9T ;~ 4V $, A} 2C $r $O $8 $a $? $i 7+ $j JV $7 $r ;_ $a $F =* N; $9 $k !% $3 $N J} K! $O 0l <o $N H? I| 2~ A1 K! (Iterative Improv emen t) $J $N $G !$ 0J 2< Improv e $H 8F $V !% $b $A $m $s <B :] $N <B 9T ;~ 4V $N A} 8: $O $= $l $[ $I C1 =c $G $O $J $$ !% Ld Bj $, N% ;6 :G E, 2= $G $" $k $3 $H !$ H" 5M $a $K %R %e !< %j %9 %F %# %C %/ $r ;H $C $F $$ $k $3 $H $J $I !$ ?’ !9 $J MW 0x $K $h $j :Y $+ $/ JQ F0 $9 $k ( B? $/ $N 6I =j 2r $r $b $D ) !% $= $3 $G 0l EY <B 9T ;~ 4V $, A} 2C $7 $F $b !$ 6I =j 2r $K Mn $A $k $3 $H $r Hr $1 $k $? $a 99 $K J, 3d $r B3 $1 $F 2~ A1 $, $J $$ $+ D4 $Y $k !% 1 2s $N 0- 2= $^ $G 5v $7 $F J, 3d $r B3 $1 $k J} K! $r Improv e1 $H $7 !$ 0J 2< 4 2s 0- 2= $7 $F $b J, 3d $r B3 $1 $k Improv e4 $^ $G $r 8! F$ $N BP >] $H $7 $? !% ?^ $O K\ <j K! $K 4p $E $/ Ii 2Y J, ;6 7k 2L $N 0l Nc $G $" $k !% G= NO $, IT 6Q 0l $J %W %m %; %C %5 8 Bf ( @- G= Hf 4:3:2:1 $G 3F 2 Bf ) $r MQ $$ ?^ 1: Ii 2Y J, ;6 7k 2L $N 0l Nc $F Ii 2Y J, ;6 $r 9T $C $? >l 9g $N 7k 2L $G !$ 2# <4 $O %V %m %C %/ ?t m !$ =D <4 $O <B 9T ;~ 4V Hf ( 0l HV B. $$ %W %m %; %C %5 1 Bf $G <B 9T $7 $? >l 9g $N <B 9T ;~ 4V $r 1 $H $7 $F @5 5, 2= $7 $? 7k 2L ) $r I= $7 $F $$ $k !% Approx5, Approx5+Local $O 2a 5n $N 8& 5f [3] $G 9T $C $? H" 5M $a K! $K $h $k 7k 2L $G $" $k !% :# 2s $N H? I| 2~ A1 $K $* $$ $F $b 2? $i $+ $N H" 5M $a %" %k %4 %j %: %‘ $O I, MW $J $N $G !$ H" 5M $a $K $O Approx5 $r MQ $$ $? !% K\ 8& 5f $N <j K! $G $O !$ 2a 5n $N H" 5M $a K! [3] $G K~ B- $K 07 $( $J $+ $C $? m � n $N NN 0h $K $* $$ $F NI 9% $J Ii 2Y J, ;6 7k 2L $r F@ $F $$ $k !% 6I =j 2r $r Hr $1 $k $? $a $K !$ 2 2s Dx EY $^ $G $O 2r $, 0- 2= $7 $F $b H? I| 2~ A1 $r B3 $1 $k $H NI $$ $3 $H $b $o $+ $k !% <B 9T ;~ 4V $N 2< 3& $O L@ $i $+ $K 0.2 $G $" $k $, !$ K\ 8& 5f $N $h $& $J C1 =c $J <j K! $G $b =< J, @: EY $N NI $$ Ii 2Y J, ;6 $, F@ $i $l $F $$ $k !% K\ <j K! $K $h $k Ii 2Y J, ;6 $N 7W ;; ;~ 4V $O !$ ?^ $K <( $7 $? $h $& $J >r 7o 2< $K $* $$ $F Pen tium-II 400 MHz $N PC $r MQ $$ $F 0.1 !A 10 IC Dx EY $G $" $k !% <B 9T ;~ 4V $N LL $G $b =< J, <B MQ E* $J <j K! $G $" $k $H $$ $( $k !% ;2 9M J8 8% [1] ;T @n <~ 0l !$ @n 9g N4 8w !$ Eg ED =S IW : AH 9g $; :G E, 2= $K $h $k JB Ns ?t CM %7 %_ %e %l !< %7 %g %s $N @E E* Ii 2Y J, ;6 !$ >p Js =h M} 3X 2q O@ J8 ;o !$ V ol.39 !$ No.6 !$ pp.1746-1756 (1998) !% [2] ;3 2< ?? ;K !$ ;T @n <~ 0l !’ J, ;6 =h M} 4D 6- $K $* $1 $k ?t CM %7 %_ %e %l !< %7 %g %s $N @E E* Ii 2Y J, ;6 <j K! !$ >p =h 8& Js 99-HPC-77, pp. 179{184 (1999) !% [3] F# B< 2B 9n !$ ;T @n <~ 0l !’ JB Ns ?t CM %7 %_ %e %l !< %7 %g %s $N @E E* Ii 2Y J, ;6 <j K! $N 3H D% $K $D $$ $F !$ >p =h 8& Js 99-HPC-77, pp. 185{190 (1999) !%