JBNs%9!<%Q!<%3%s%T%e!<%?$N1i;;@-G= !A F ortran %W%m%0%i%‘$G$N<BB,%G!<%?!A EOIt A1N4 ( 6e=#Bg3XBg7?7W;;5!%;%s%?!< ) ?7 %9!< %Q!< %3 %s %T%e!< %? VPP700/56 $N 1? MQ $K $" $? $j!$ %; %s %?!< $G $O 2? K\ $+ $N %F %9 %H %W %m %0 %i %‘ $r Av $i $;!$ %G!< %? $r <} =8 $7 $^ $7 $?!% [1] $G =R $Y $i $l $F $$ $k DL $j!$ 1? MQ B& $H $7 $F $N 4X ?4 $O!$ !VF~ $l 49 $( $i $l $k 7W ;;5!$G$"$k FUJITSU VP2600/10 $KC_@Q$5$l$?MxMQ<T%W%m%0%i%‘$,%9%‘!<%:$K0\9T$G$-$k$+!)!W$G$7$?!% $= $N $? $a!$ Ib F0 >. ?t E@ 7A <0 $N :9 0[ (VP2600/10 $O IBM 7A <0!$ VPP700/56 $O IEEE 7A <0 $G $9!% ) $d K] Lu ;~ %* %W %7%g%s $N F0 :n3N G’ $J $I $N!V@: EY!W $H $"$o $; $F!$ K]Lu ;~ 4V $d <B9T ;~ 4V!$ %9%k!< %W%C %H $J $I$N !V@- G=!W $b=EMW$J%A%’%C%/;v9‘$H$J$j$^$7$?!% K\ 9F $G $O!$ $= $l $i $N <B B, %G!< %? $N Cf $+ $i!$ %9!< %Q!< %3 %s %T%e!< %? $N M# 0l $N B8 :_ M} M3 $G $" $k Ib F0 >. ?t E@ 1i ;; @- G= $K $D $$ $F F@ $i $l $? 7k 2L $r Cf ?4 $K Js 9p $7 $^ $9!% $^ $?!$ 1 >O $G $O VP2600/10 $G ?t CM 7W ;; $r 9T $J$C $F $$$?<T$NN)>l$+$i8+$? VPP700/56 $N;H$$>!<j$r4JC1$KJs9p$7$^$9!% 1 VPP700/56 $N;H$$>!<j 1.1 VPP700/56 $N304Q VPP700/56 $O!$9g 7W 56 Bf$N%W %m%;%C%5$G 9=@.$5 $l $kJB Ns 7W ;; 5! $G $9!% 3F %W %m %;%C %5 (PE) $O FH N) $7 $? %Y %/ %H%k7W;;5! $H$7$F 5!G=$7 $^$9 $N$G!$!V%Y %/%H%k 7W;; 5!$, 56 BfJB$s$@$b$N$, VPP700/56 $J$s$@$J!W$H%$%a!<%8$G $-$^$9!%?^ 1.1 $O304Q$N<L??$G$9!% ?^ 1.1 : VPP700/56 $N304Q 1.2 VPP700/56 $N@-G==t85 MxMQ<T$O=>Mh$N VP2600/10 $N F ortran %W%m%0%i%‘$* $h$S C %W %m %0 %i %‘ $r VPP700/56 $N 1PE $G $= $N $^ $^ <B 9T$9$k$3$H $,$G$- $^$9!%$? $@$7 8_49@- $O%=!<%9 %l%Y %k$G $9!%$^$?!$JBNs=hM}$N$?$a$N;X<(9T ( 3HD%:GE,2=@)8f9T ) $^$?$O%G!<%? DL?.$N <jB3$- $r%=!< %9%W%m %0%i%‘ $K5- =R$9 $k$3$H$G:GBg 32PE $rMQ$$ $?JBNs=hM}$r9T$J$& $3$H$,$G $-$^$9!% VPP700/56 $N 1PE $" $? $j $N @- G= $O I= 1.1 $N DL $j $G $9!% I= 1.1 : VPP700/56 $N<g$J=t85 (1PE $"$?$j ) 9‘L\ @-G= M}O@%T!<%/@-G= 2.2GFLOPS %Y%/%H%k%Q%$%W%i%$%s?t 7 K\ IbF0>.?tE@%l%8%9%? 64bit � 32 8D HFMQ%l%8%9%? 32bit � 32 8D %Y%/%H%k%l%8%9%? 128KB %-%c%C%7%e 32KB � 2 8D %M%C%H%o!<%/DL?.B.EY 570MB/ IC � 2 <g5-21MFNL 2GB 5-21AG;R SDRAM <g5-21%9%k!<%W%C%H 18.2GB/ IC 1.3 VP2600/10 $H$N0c$$ VP2600/10 $H VPP700/56 $GBg$-$/0[$J$kE@$rI= 1.2 $K<($7$^$9!% I= 1.2 : VP2600/10 $H VPP700/56 $N:90[ 9‘L\ VPP700/56 VP2600/10 7W;;5! %Y%/%H%kJBNs7W;;5! %Y%/%H%k7W;;5! (1PE $G$N<B9T$b2DG= ) (1CPU) OS UXP/V MSP , UXP/M IbF0>.?tE@7A<0 IEEE 7A<0 M(IBM) 7A<0 F ortran F ortran 90 F OR TRAN 77 (+ IY;NDLJBNs2=;EMM ) (+ IY;NDL;EMM ) :GBg5-210h 1.7GB/PE � 400MB � ( :GBg 1.7 � 32GB) M}O@%T!<%/@-G= 2.2GFLOPS/PE 4.9GFLOPS ( :GBg 2.2 � 32GFLOPS) � ) MxMQ<T$,3NJ]$G$-$k:GBg%j!<%8%g%s%5%$%:$G$9!% 1

1.4 MxMQJ}K!$NJQ99 =>Mh!$ VP2600/10 $NMxMQ$O%P%C%A=hM}$G$7$?!% OS $O IBM 7? OS $G$"$k MSP $H Unix $G$"$k UXP/M $N 2 $D$,F0:n$7 $F$$$^ $7$?!%$7 $+$7!$ <B:]$K MxMQ<T $,8+ $?>l 9g!$%U%m%s%H%(%s%I$r<u$1;}$DHFMQ7W;;5! M-1800/20U $N OS $,2? $G $"$k $+ $,=E MW$G $" $j!$%P%C %A %8%g%V $r =hM} $9$k7W;;5!$N OS $N<oN‘$O=EMW$G$O$"$j$^$;$s!% VPP700/56 $N OS $O Unix System V Release 4 $r %Y!<%9$H$7$?J,;6JBNs%*%Z%l!<%F%#%s%0%7%9%F%‘ UXP/V $K 0l K\ 2= $5 $l $^ $7 $?!% $= $N Be $o $j!$ => Mh $N VP2600/10 $HF1 MM $N =q <0 $N %8%g %V @) 8f J8 $r HF MQ 7W ;; 5! $N MSP $+ $i EjF~$7!$7k2L$r:F$S MSP $G8!:w$9$k5!G= (M-VPP O"7H 5!G= ) $,%5%]!<%H$5$l$^$7$?!% UXP/M $+$i$O=>Mh$HF1 $8 NQS $G$N%P%C%A$NEjF~J}K!$,%5%]!<%H$5$l$^$7$?!% =>$C $F!$ Mx MQ <T $O 4p K\ E* $K %Q %i %a!< %? $N $o $: $+ $J JQ 99$KCm0U$9$l $P!$=> Mh$N=h M}7ABV $rF’=1 $9$k $3$H$, $G$- $^$9!%$^$?!$ 1, 2 7n$K VP2600/10 $H VPP700/56 $rJ; 9T$7$F1?MQ$G $-$? $3$H$b $"$j!$0\ 9T;~4| $NBg $-$J:. Mp$O 8+$i$l$^$;$s$G$7$?!% 1.5 2qOC7?=hM} 1997 G/ 4 7n$h$j VPP700/56 $N2qOC7?=hM}$N%F%9%H 1?MQ$r3+;O$7$^$7$? ([2]) !% VPP700/56 $N OS $G$"$k UXP/V $O!$%3%^%s%I$N<c 43$NHs8_49$r=|$1$PHFMQ7W;;5!$N UXP/M $H$[$\F1$8;E MM$N Unix OS $G $9!% JB Ns %8%g %V $N <B 9T $O $G $- $J $$ $b $N $N!$K]Lu%l%Y%k$N%G%P%C%0$d%*%V%8%’%/%H%U%!%$%k!$%"!< %+%$%V%i%$%V %i%j $N:n@. $,2qOC E*$K$G $-$k $h$&$K $J$j!$ MxMQ<T$N;H$$>!<j$O$+$J$jNI$/$J$C$?$H;W$o$l$^$9!% $? $@ $7!$ Unix $N <B <A E* $J I8 =‘ %D!< %k $G $" $k emacs, tcsh $J$I$r$3$A$i$G%$%s%9%H!<%k$7$J$1$l$P$J$i$J$$$N $O$+ $J $j $N Ii C4 $G $7 $? ( %"!< %- %F %/ %A%c $N 0c $$ $+ $i!$ $J $+$J$+ mak e 0lH/$H$O9T$-$^$;$s$G$7$?!% ) !%0lEYIY;NDL <g:E$N8&5f2q $G%U %j!<%=%U %H$X$N <h$jAH $_$r J9$$$? $H$3 $m!$!T%Q%V%j%C %/%I%a %$%s %=%U %H%&%’ %"$G $"$C$F$b!" @= IJ$H$7$FDs6! $9$k $?$a$K $O!$Cx:n <T$NN; 2r$* $h$S>- Mh$K EO$C$F$N@=IJ@U G$$* $h$SJ] <i@UG$ $r2L$? $9I, MW$,$" $k$3 $H$+$i!$4pK\ E*$K$O ?5=E $K<h$j AH$s $G$^$$ $j$^ $9!%!U$H $$$&$D$l$J$$FbMF$NEE;R%a!<%k$,JV$C$F$-$^$7$?!% $^ $?!$ 2? ?M $+ $N MSP Mx MQ <T ( 0& 9% <T ) $H OC $r $7 $? 46 ?($G$O!$ MSP $+$i Unix 7O OS $K>h$j49$($k:]$N:GBg$N LdBj$O!$;H$$47$l$?%(%G%#%? (MSP $N>l9g PFD) $r<N$F!$ � � Control � � $d � � Esc � � $J $I $N 2x $7 $2 $J %-!< $r O" H/ $9 $k %( %G%# %?$rJY6/$7$J$1$l$P$J$i$J$$$H$$$&$3$H$N$h$&$G$9!% 1.6 IbF0>.?tE@7A<0$N0c$$ VPP700/56 $NF3F~$K$h$C$F:G$b?4G[$7$F$$$?$3$H$O IbF0>.?tE@ 7A<0$N 0c$$$K $h$k :.Mp$G $7$?!%$7 $+$7!$ BP:v $H$7$F!$<B9T ;~%*%W %7%g%s$N ;XDj $K$h$j 7A<0$N JQ49 $,2D G=$J$3$H!$Ib F0>.?t E@7A <0$rJQ 49$9 $k%5!<%S %9%5 %V%k!< %A%s$,%5%]!<%H$5$l$?$3$H!$$^$? M-VPP O"7H5!G=$G$O %G!< %?$NJQ 49$,<+ F0E* $K9T$J $o$l $k$3$H!$ $5$i $K!$9V=, 2q $G$3$N ItJ,$r =EE@ E*$KOC $7$?$3 $H$J $I$+$i!$ %9%‘!<%: $J0\9T$,$G$-$?$H;W$$$^$9!% 1.7 VP2600/10 $N;q;:$N0\9T I= 1.2 $N DL $j!$ VPP700/56 $N 1PE $G $N CPU ;~ 4V $OM} O@@-G=Hf$G 7W;;$9$l $P 2 G\0J>e$K?- $S$k$3$H$K $J$j $^ $9!%$3$N BP:v$H $7$F!$ 1i;;Ii C46b$N ;v<B >e$NCM 2<$2$r <B ;\ $7 $^ $7 $? ([1], 6 >O ) !% $^ $?!$ <g 5- 21 MF NL $N A} Bg $K $H $b$J$$!$ VP2600/10 $G%5%]!<%H$7$F$-$? SSU( %7%9%F%‘ 5-21AuCV ) $OGQ;_$7$^$7$?!% MxMQ<T$NN)>l$+$i8+$l$P!$=>Mh$N VP2600/10 $N%8%g %V$r VPP700/56 $N 1PE $G<B9T$7$?>l9g!$1i;;IiC46b$N JQ 99$H J#?t PE $K $h$k %8%g%V =hM}$K $h$j!$ FC$K HKK; 4|$N %?!< %s%"%i %&%s%I $,8~ >e$9$k $3$H!$ $^$?!$5- 21NN 0h$r=> Mh$N 4 G\ 0J>e3NJ]$G $-$k$h$& $K$J$k$3 $H$+$i!$6KC< $J7W ;;4D6-$NNt2=$O46$8$F$$$J$$$@$m$&!$$H4|BT$7$F$$$^$9!% 1.8 %W%m%0%i%‘8@8l VPP700/56 $GMxMQ$G$-$k%W%m%0%i%‘8@8l$O F ortran, C, C++ $G $9!% $H $b $K %Y %/ %H %k 7W ;; $, 2D G= $G $9!% F or- tran $O F ortran 90 $, @5 <0 $K %5 %]!< %H $5 $l $^ $7 $?!% 5! G= E* $K $O F OR TRAN 77 $N 40 A4 >e 0L 8_ 49 $G $" $j!$ IY ;N DL HG$N3HD%;EMM$b$=$N$^$^7QB3%5%]!<%H$H$J$C$?$?$a!$%=!< %9%l%Y%k$G$N0\9T$OA4$/LdBj$"$j$^$;$s$G$7$?!% $^$?!$ %Y %/ %H %k HG$N C $O!$ F3 F~ 8e $N%l %Y %k %"%C %W$G %Y%/%H%k1i;;5!G=$,$+$J$j=<<B$7$^$7$?!% C HG$N%5%V%k!< %A%s %i%$ %V%i%j $,%5%]!< %H$5$l $k$H $$$&7W 2h$b$" $k$=$& $G!$:#8e@Q6KE*$K@kEA$9$kI,MW$,=P$F$/$k$H;W$$$^$9!% 1.9 JBNs2=$N<jCJ VPP700/56 $OJ,;6%a%b%j7?JBNs7W;;5!$G$9!%%7%9%F %‘$N9=@.$O [1], 2 >O$r8fMw2<$5$$!%<+F0JBNs2=$N<jCJ$O!$ 1997 G/ 9 7n8=:_%5%]!<%H$5$l$F$$$^$;$s!%MxMQ<T$O!$<+ ?H$GJBNs2=%W%m%0%i%_%s%0$r9T$J$&I,MW$,$"$j$^$9!% VPP700/56 $G$NJBNs2=$N<jCJ$O<!$NDL$j$G$9!% � IY;NDLFH<+;EMM$G$"$k F ortran 90/VPP $rMQ$$$k � F ortran $^$?$O C $+$i PVM $rMxMQ$9$k � F ortran $^$?$O C $+$i MPI $rMxMQ$9$k � F ortran $^$?$O C $+$i P ARMA CS $rMxMQ$9$k PVM, MPI, P ARMA CS $O $H $b $K %a%C %;!< %8 %Q%C %7 %s %0%i%$%V%i%j (MPL) $G$9!% I= 1.2 $K$"$k$h$&$K!$JBNs%8%g%V$G$O:GBg 54.4GB $N 5- 21NN0h $,3NJ] $G$- $^$9!%$3 $l$OM} O@@- G=$H0c$C $F8=<B $K3NJ]2DG=$G$9!% 0lJ}$NM}O@=hM}@-G=$O!$:GBg$G 70.4GFLOPS $H$J$j $^ $9!%$b$C$H $b!$2?$+ $NLr $KN)$D ?tCM 7W;;%W %m%0 %i%‘$G $3$N@-G=$r=P$9$3$H$OL5M}$G$9!% 2

0l1~!$L5M}$N$J$$@kEA$H$7$F!$JBNs2=$K$h$jM}O@%T!< %/ @- G= $N 70% 0J >e $r <B 8= $9 $k %W %m %0 %i %‘ $, <B :] $K Js 9p $5$l$F$k$3 $H$+$i!$ %"%W %j%1!<%7%g %s%l %Y%k$G $N<B 9T@- G=$O VP2600/10 $N 10 G\$@$H$$$&$3$H$K$7$F$$$^$9!% F3 F~ ;~ $K $O JB Ns %8%g %V $N Mx MQ $O A4 $/ $J $$ $N $G $O $H 4m W|$7$^$7$?$,!$8=:_$N$H$3$mM=A[30$KMxMQ$5$l$F$$$k ([1], 4.3 @a ) $H;W$$$^$9!% 2 K]Lu@-G= 2.1 %F%9%H4D6- 0J9_$N>O$GJs9p$9$k%F%9%H%G!<%?$O!$$9$Y$F F ortran $N G\ @: EY (64 %S%C %H ) <B ?t %G!< %? 7? 1i ;; $r 9T $J $& %W %m %0 %i%‘$K$h$k7k2L$G$9!% F ortran %3%s%Q%$%iL>$O!$ 1PE $G F0 :n $9 $k $b $N $, F ortran 90/VP V10L10 !$ J# ?t PE $G F0:n$9$k$b$N$, F ortran 90/VPP V10L10 $G$9!% 2.2 K]Lu;~4V$NHf3S [10] $K$h$l$P!$ F ortran 90/VP $O=>Mh$N%Y%/%H%k2= $d:GE,2=$K %W%i%9 $7$F%9 %+%i!< %W%m%;%C %58~$1 $N:G E,2= $r9T$C$F$$$^$9!%$=$N$?$aK]Lu;~4V$O0lHL$K VP2600/10 $HHf3S$7$FD9$/$J$j$^$9!% <B:]$K VP2600/10 $*$h$SHFMQ7W;;5! M-1800/20U $H Hf3S$7$F$I $l$/$i $$CY $/$J$k $+$r!$ :#2s$N %9!<%Q!< %3%s %T%e!<%?$ND4C# $GMQ$$ $?@-G= ;n83 %W%m%0 %i%‘$r MQ$$ $FB, Dj$7$^$7$?!% %W%m%0%i%‘$N35MW$OI= 2.1 $NDL$j$G$9!% I= 2.1 : @-G=;n83%W%m%0%i%‘72 HV9f %W%m%0%i%‘$N35MW 9T?t job1 G4CF@-N.F02r@O 2571 job2 2sE>HsF1?41_E{Fb$NN.BN%b!<%I2r@O 2086 job3 %7%"!<I=LLGH$N@~7A0BDj@-LdBj 1218 job4 V olterra 7?@QJ,J}Dx<0$NN%;66a;w 486 job5 Na vier-Stok es J}Dx<0$NM-8BMWAG2r 4289 job6 Stok es J}Dx<0$N a priori 8m:9I>2A 2090 9T?t$O%3%a%s%H9T$b4^$_$^$9!%Hf3S$N7W;;5! VP2600/10, M-1800/20U $N%3%s%Q%$%i$OAPJ} F OR TRAN77 EX/VP V12L10 $G$9!%3FB,DjF|;~$O VP2600/10 $, 1996 G/ 3 7n!$ M-1800/20U $O 1997 G/ 9 7n 2 F|!$ VPP700/56 $N \Dec. 1996" $O!$ 1996 G/ 12 7n 5 F|$KIY;NDL>BDE9)>l$G!$ \Sep. 1997" $O 1997 G/ 9 7n 1 F|$G$9!%%*%W%7%g%s$O%a!<%+!<?d >)$NI8=‘CM$r:NMQ$7$F$$$^$9!% I= 2.2 $KK]Lu;~4V$r!$?^ 2.1 $K$=$NCM$r%0%i%U2=$7$? $b$N$r$=$l$> $l<( $7$^$9!% K]Lu;~ 4V$O<B 9T%W %m%0%i %‘$r :n@.$9$k$^$G$N CPU ;~4V$r UXP $N timex %3%^%s%I$G 7WB,$7$^$7 $?!%=>$C $F!$JT =8!&7k9g $N;~ 4V$b 4^$_ $^$9!% C10L$OIC$G$9!%M-8z?t ;z$r 2 7e$H$7 $=$l0J2< $O@Z<N$F$F $$$^$9!% I= 2.2 : K]Lu@-G=$NHf3S job L> VPP700/56 VP2600 M-1800 (Sep.1997) (Dec.1996) job1 46sec. 58sec. 24sec. 15sec. job2 43sec. 58sec. 23sec. 15sec. job3 26sec. 36sec. 14sec. 9.2sec. job4 5.4sec. 7.9sec. 3.6sec. 2.3sec. job5 51sec. 74sec. 43sec. 28sec. job6 21sec. 32sec. 13sec. 7.5sec. ?^ 2.1 : K]Lu@-G=$NHf3S ( I= 2.2 $N%0%i%U ) 1?MQ3+;OD>A0$NB,Dj7k2L$G$OJ?6Q$G VP2600/10 $NLs 2.3 G\ $N K] Lu ;~ 4V $G $7 $? $,!$ :G 6a $N B, Dj $G $O Ls 1.6 G\ $K $^$GC;=L$7$F$$$^$9!%$3$l$OLs 1.4 G\$N9bB.2=$G$9!% <B :] $K ?t CM 7W ;; $r 9T $J $& >l 9g $K $O!$ K] Lu $N EY $K 7+ $j JV $7?t@i 9T$N%=!< %9$r K]Lu$9 $k$h$& $J$3 $H$O$J $/!$<jB3 $- C10L$K %*%V %8%’%/%H %b%8%e!< %k$r:n @.$7!$ 4IM} $9$kMx MQ<T$,B?$$$O$:$G$9!% $7$+$7$J$,$i!$ MSP $+$i%8%g%V$rEjF~$9$k>l9g$K$O!$ Cf 4VCJ3, $N%*%V %8%’%/ %H%U%!%$ %k$r J]B8$G $-$J $$$3$H!$ $^$?!$ VPP F ortran $N PE Bf?tL50MB8$N ( $I$&$bJ8K!0c H? $i $7 $$ $G $9!% ) %F %/ %K%C %/ $r MQ $$ $J $$ 8B $j <j B3 $- C1 0L $G PE Bf ?t$r;X Dj$9 $k$3 $H$, 8=>u$G $OHr $1$i $l$J $$$3$H $+$i!$8=:_$N VP2600/10 $NLs 1.6 G\!$ M-1800/20U $N Ls 2.6 G\$H$$$&K]Lu;~4V$O==J,$H$O$$$($^$;$s!% :# 8e $N %3 %s %Q %$ %i $N %A%e!< %K %s %0 $r Bg $$ $K 4| BT $7 $F $$$^$9!% 3 C10l PE $N1i;;@-G= 3.1 MxMQ<T%W%m%0%i%‘$G$NB,Dj 7W ;; 5! $r 99 ?7 $9 $k :] $K!$ => Mh $N ;q ;: $, $= $N $^ $^ 7Q B3 $7$F MxMQ $G$-$k $+$I$& $+$O=E MW$J %]%$%s %H$H$J $j$^$9!% :# 2s$N %9!<%Q!< %3 %s%T%e!< %?$N D4C# $G $O!$C1 0l PE $N=h M} @- G= ;n 83$H $7 $F!$ I= 2.1 $K $" $2$? %; %s %?!< $N Mx MQ<T %W %m%0 %i%‘$NBeI= E*$H;W$o $l$k$b$N $r 6 K\MQ0U$7$^ $7$?!% 1CPU $G $"$C$? VP2600/10 $r0U <1$7 $F:n @.$5$l $?$3 $l 3

$i$N%W%m %0%i%‘ $,!$Ds 0F$5 $l$k %7%9 %F%‘ $NC10l PE $K $* $$$F$=$N$^ $^<B9T 2DG=$G $"$j!$ $+$D!$7W ;;5!4D 6-$N 7QB3 @-$N4QE@$+$i!$ 6KC< $J<B9T ;~4V$N Nt2=$, @8$8 $J$$$3 $H$r 3NG’$9$k$3$H$,@-G=;n83$NL\E*$G$7$?!%I= 3.1 $O!$3F%8%g %V$, I, MW $H $9 $k 5- 21 NN 0h $H!$ VP2600/10 $G <B 9T $7 $? >l 9g $N VU N( ( A4 CPU ;~ 4V $N Cf $G %Y %/ %H %k %f %K%C %H $, F/ $$$?3d9g ) $G$9!% I= 3.1 : 5-21NN0h$H VU N( HV9f 5-21NN0h VU N( job1 176MB 92% job2 20MB 66% job3 64MB 87% job4 246MB 92% job5 240MB 96% job6 344MB 94% %a%b %j!< %5 %$ %: $O VP2600/10 $N Mx MQ <T $, 3N J] $G $- $k Bg $-$5$G$"$k 400MB $K0MB8$7$?$b$N$G$9!% @- G= I> 2A ;n 83 $N >r 7o $H $7 $F $O!$ 4p K\ E* $K %3 %a %s %H J8 ;z$N=$@5!&:o=| $J$I 0\?"$K I,MW$J :GDc8B $N=$ @5$r9T $J$& 0J30$O!$%=!<%9 %W%m%0 %i%‘ $r$=$N $^$^ K]Lu!&<B 9T$9 $k$3 $H$H$7$^$7 $?!%0lIt $N%W%m %0%i %‘$K$D $$$F$O!$ F1Ey $J5! G=$r;}$D?tCM 7W;;%i %$%V%i %j$H$N :9$7 BX$($d K]Lu;X <(9T $NA^F~$K$h$C$F BgI} $J@-G= 8~>e$, M=A[$5 $l$k $b$N$b $"$j $^$7$?!%$7$+ $7!$MxMQ <T$, $3$l$^ $G$N %W%m%0 %i%‘ $r!V2? $b9M$($:$K!W N.$7$? >l9g$N =hM} @-G=$, $h$j=E MW$H 9M$(!$ $3$l$i$N%A%e!<%K%s%09T$J$o$J$$$3$H$K$7$^$7$?!% I= 3.2 $K<B9T@-G=$r!$?^ 3.1 $K%0%i%U2=$7$?$b$N$r$= $l$>$l<($7$^$9!%B,Dj4D6-$O 2 >O$HF1$8$G$9!% I= 3.2 : <B9T@-G=$NHf3S job L> VPP700/56 VP2600/10 (Sep.1997) (Dec.1996) job1 571sec. 565sec. 403sec. job2 58sec. 52sec. 39sec. job3 150sec. 146sec. 83sec. job4 94sec. 99sec. 56sec. job5 642sec. 641sec. 402sec. job6 310sec. 309sec. 211sec. ?^ 3.1 : <B9T@-G=$NHf3S ( I= 3.2 $N%0%i%U ) I= $N ;~ 4V $O %7 %9 %F %‘ CPU ;~ 4V $H %f!< %6!< CPU ;~ 4V $r 9g7W$7$?;~4V$G$9!% M}O@%T!<%/@-G=$O 0.44 G\ $G$9$,!$$3$N%W%m%0 %i%‘$K 8B$l$PJ?6Q$G 0.65 G\$H$$$&7k2L$,F@$i$l$^$7$?!%$D$^$j!$ %T!<%/ @-G= Hf$[$I $K<B:] $N%W%m %0%i %‘$OCY $/$J$i $J$$$3 $H$,4|BT$G$-$^$9!% :G ?7 $N B, Dj 7k 2L $N J} $, 1? MQ A0 $N B, Dj 7k 2L $H Hf 3S $7 $F $o $:$+$J $,$i0- $/$J$C $F$$$k %8%g%V $,8+$i $l$^ $9!%860x $H $7 $F!$ %F %9 %H 4D 6- $N 0c $$ ( A0 2s $N B, Dj $O B> $N %8%g %V $, $^$C$? $/$J$$>u BV$G$"$k $N$KBP$7!$ :#2s$O 1 MxMQ <T%8%g %V $H$7$F EjF~$7 $F$$ $^$9!%$^ $?!$%Y %/%H%k %a%b %j!<$N3d $j Ev $F $b 0[ $J $j $^ $9 ) !$ %3 %s %Q %$ %i $N :G E, 2= $K $h $k <B 9T @-G= $X$N 1F6A$J $I$,9M $($i$l $^$9 $,!$8m:9 $NHO0O $@$H8+ $J$7$F$$$^$9!% $^ $?!$ ;2 9M $^ $G $K!$ El KL Bg 3X Bg 7? 7W ;; 5! %; %s %?!< $N SX-3/44R !$ $* $h $S!$ L> 8E 20 Bg 3X Bg 7? 7W ;; 5! %; %s %?!< $N VPP500/42 $G<B9T$7$?7k2L$rI= 3.3, ?^ 3.2 $K<($7$^$9!% B, Dj $O 1996 G/ 3 7n $K 9T $J $$ $^ $7 $?!% F ortran %3 %s %Q %$ %i$OElKLBg3X$, F OR TRAN77/SX !$L>8E20Bg3X$, F OR- TRAN77 EX/VP $G $9!% K] Lu ;~ %* %W %7%g %s $O %; %s %?!< $NI8=‘CM$r;XDj$7$^$7$?!% CPU ;~4V$O!$$=$l$>$l$N%8%g %V%m%0$N=PNO$K$h$C$F$$$^$9!% job5, job6 $O NUMP A C $N %5%V %k!<%A %s$rMx MQ$7 $F $* $j!$ SX-3/44R $G $N %F %9 %H $G $O job5, job6 $r El KL Bg 3XDs6!$N NUMP A C %5%V%k!<%A%s$K:9$7BX$($F<B9T$7$F $$$^$9!%$=$NB>$N%W%m%0%i%‘$N=$@5$O9T$J$C$F$$$^$;$s!% VPP700/56 $N%G!<%?$O 1997 G/ 9 7n$N$b$N$G$9!% I= 3.3 : <B9T;~4V$NHf3S job L> VPP700/56 VPP500/42 SX-3/44R job1 571sec. 576sec. 636sec. job2 58sec. 56sec. 31sec. job3 150sec. 140sec. 57sec. job4 94sec. 106sec. 118sec. job5 642sec. 687sec. 190sec. � job6 310sec. 358sec. 168sec. � � SX-3/44R HG NUMP A C $r;HMQ ?^ 3.2 : <B9T;~4V$NHf3S ( I= 3.3 $N%0%i%U ) 4

B> $N 7W ;; 5! $G <B 9T $7 $? Bg $- $J M} M3 $O!$ @- G= I> 2A ;n 83 %W%m%0%i%‘$r 0c$& 4D6-$G <B9T$7!$ @5$7$$ 7k2L $,F@$i $l$F $$$k$+$r3N G’$9$k $3$H$K $"$j $^$7$?!% $b$A$m $s!$7W ;;5! $N$-$A$s$H$7 $?@- G=I>2A $r$9$k $?$a$K $O!$3F %W%m%0 %i%‘ $N%3%9%HJ,I[ $d%Y%/ %H%k2= >u67$J $I$r $-$A$s $HJ,@O $9$k I,MW$,$"$j $^$9!%$,!$ 7W;; 5!$K$h$C $FF@ 0U$J%W %m%0 %i%‘ $HITF@0U$J%W %m%0%i %‘$,$" $k$H$$ $&$3 $H$O>/ $J$/$H $b8@ $($=$&$G$9!% 3.2 %9%+%i!<1i;;@-G= <! $K!$ VPP700/56 $N %9 %+ %i!< 1i ;; $r B, Dj $7 $? %G!< %?$r>R2p$7$^$9!%HFMQ7W;;5! M-1800/20U $HHf3S2DG=$H $9$k$?$a!$ job4 $H job6 $r M-1800/20U $G$b<B9T2DG=$H $J$k ( Ls 100MB $N5-21NN0h ) $h$&$K=$@5$7!$$=$l$>$l$r job4-a, job6-a $H $7 $^ $9!% I= 3.4 $O %Y %/ %H %k 2= %* %W %7%g %s$rM-8z$H$7$?>l9g$N<B9T$KMW$9$k CPU ;~4V$G$9!% M- 1800/20U $NM}O@:GBg@-G=$O 1.2GFLOPS $G$9!% I= 3.4 : %Y%/%H%k1i;;@-G= %8%g%VL> VPP700/56 M-1800/20U job4-a 12sec. 25sec. job6-a 1.7sec. 2.2sec. job4-a, job6-a $K BP $7!$ %Y %/ %H %k 2= $r M^ ;_ $9 $k K] Lu ;~ %* %W %7%g %s $r ;X Dj $7 $? <B 9T 7k 2L $r I= 3.5, %0 %i %U $r ?^ 3.3 $K<($7$^$9!% S-4/1000E $O!$%;%s%?!<$G%5%]!<%H$7 $F$$$k%i%$%V%i%j%5!<%P!<$G$N<B9T7k2L$G$9!% I= 3.5 : %9%+%i!<1i;;@-G= %8%g%VL> VPP700/56 M-1800/20U S-4/1000E job4-a 1291sec. 522sec. 2244sec. job6-a 69sec. 48sec. 127sec. ?^ 3.3 : <B9T@-G=$NHf3S ( I= 3.5 $N%0%i%U ) job4-a $K$D$$$F$O!$HFMQ5!$NG\0J>e$N;~4V$,$+$+$C$F$7 $^$$$^$7$?!% >/$J$/ $H$b$3 $NFs $D$N%8%g %V$N7k 2L$r 8+$k 8B$j!$ VPP700/56 $N%9%+%i!<1i;; @-G=$O$"$^$jM%$l $F $$$J$$$h$&$K;W$($^$9!% 3.3 4pK\E*$J@~7A7W;; $3 $N @a $G $O!$ F ortran 90 (cf.[3], [5]) $N ?7 $7 $$ 5! G= $G $" $k %Y %/ %H %k $* $h $S 9T Ns $N >h ;; 4X ?t $, \ ;H $$ $b $N $K $J $k $+ " $r D4 $Y $k $3 $H $b 7s $M $F 9T $J$C $? $4 $/ 4p K\ E* $J @~ 7A 7W;;$N%F%9%H$K$D$$$FJs9p$7$^$9!% !{9TNs@Q ( MATMUL ) F ortran 90 $K$O!$AH $_9~$_ 4X?t MATMUL $,I8 =‘$G%5 %]!<%H$5$l$F$$$^$9 ([3]) !%%"%k%4%j%:%‘$O=hM}7O0MB8$G $9!% %V%i%C%/ %\%C%/%9 $H$J $k$?$a 5$L# $,0-$$ $3$H $OH]Dj $G $- $^ $; $s $,!$ => Mh $N F OR TRAN 77 $N %5 %V %k!< %A %s $NMM $K@0 9g@#K! $d<!85 ?t$r$$ $A$$$A F~NO$9 $k<j4V $,>J$1 $k$3$H$OL%NO$G$9!% %F %9 %H $G $O <! 85 n $N @5 J} 9T Ns A , B $r Mp ?t H/ @8 $N 4X ?t RANDOM_NUMBER $G:n@.$7$^ $7$?!%$^$?!$Hf3S$N $?$a IY;NDLDs6!$N SSL I I/VP([13]) $N DVMGGM $H!$ 2 2s%"%s %m!<%j%s%0$r;\$7$?<+:n$N9TNs@Q%5%V%k!<%A%s MYLIB $r MQ0U$7$^$7$?!% CPU ;~4V$NB,Dj$OAH$_9~$_4X?t CLOCKV $r<jB3$-$NA08e$KKd$a9~$s$G9T$J$$$^$7$?!% ?^ 3.4 $O 1i ;; ?t $r 2 n 3 2s $H $7 $? FLOPS CM $r %W %m%C %H$7$?$b$N$G$9!% \ MATMUL(July) " $O%l%Y%k%"%C%W0JA0 $K B, Dj $7 $? %G!< %?!$ $= $N B> $O 1997 G/ 9 7n 2 F| $N 7k 2L $G $9!% ?^ 3.4 : 9TNs@Q$N@-G= F ortran 90/VP $N%l%Y%k%"%C%W$K$h$j!$ MATMUL $N@-G= $, DVMGGM $HF1Ey$K$^$G8~>e$7$?$3$H$,$o$+$j$^$9!% !{%Y%/%H%k$NFb@Q <!$N7k2L$O!$F1$8$/ F ortran 90 $GAH$_9~$_4X?t$H$J$C $?%Y %/%H%k$NFb@Q $r5a$a$k4X ?t DOT_DRODUCT $H!$<+:n $N 4X ?t ( 2? $b %F %/ %K%C %/ $O ;H$C $F $$ $^ $; $s ) MYLIB $H $r Hf 3S $7$? $b $N $G$9!% 2# <4$O BP ?t $H$7!$ %Y %/ %H%k $N D9 $5 n $r0UL#$7$^$9!%=D<4$O1i;;$r n ( n � 1) 2s$H$7$? FLOPS CM$r%W%m%C%H$7$F$$$^$9!%?^ 3.5 $,%Y%/%H%k1i;;!$?^ 3.6 $, %9 %+ %i!< 1i ;; $N 7k 2L $G $9!% B, Dj $O 1997 G/ 9 7n 2 F| $K 9T $J $$ $^ $7 $?!% \ !{ ", \ !| " $N It J, $, B, Dj $7 $? n $K BP 1~ $7$F$$$^$9!% 5

?^ 3.5 : %Y%/%H%k$NFb@Q$N@-G= ( %Y%/%H%k ) %0%i%U$, \ $U$i$U$i " $7$F$$$k$N$O!$%P%s%/%3%s%U%j %/%H (cf. [4]) $N 1F6A$H ;W$o$l$^ $9 ( 0U?^E*$K n $r 2 $N %Y %->h$K$J$k$h$&$JCM$r@_Dj$7$F$$$^$9 ) !% ?^ 3.6 : %Y%/%H%k$NFb@Q$N@-G= ( %9%+%i!< ) %9 %+ %i!< 1i ;; $G 6K C< $K @- G= $, 0- $/ $J$C $? 86 0x $O :# $N $H$3$m$o$+$j$^$;$s!% N>J}$N%F%9%H$H$b$K!$ DOT_DRODUCT $O<+:n$N4X?t$K Bg$-$/:9$r $D$1$i $l$F $$$^$9!% :#8e $N%A%e!<%K %s%0 $K4| BT$7$^$9!% 3.4 %a%b%j!<%"%/%;%9 <! $K!$ n <! 85 $N @5 J} 9T Ns $r 0J 2< $N J} K! $G %" %/ %; %9 $7 $?>l9g$KMW$9$k CPU ;~4V$N9g7W$rB,Dj$7$F$_$^$7$?!% COLUMN Ns$4$H$K9TJ}8~$rO"B3$7$F%"%/%;%9 ROW 9T$4$H$KNsJ}8~$rO"B3$7$F%"%/%;%9 R-COLUMN Ns$4$H$K9TJ}8~$r%i%s%@%‘$K0[$J$j $J$/%"%/%;%9 R-ROW 9T$4$H$KNsJ}8~$r%i%s%@%‘$K0[$J$j $J$/%"%/%;%9 ?^ 3.7 $,%Y%/%H%k!$?^ 3.8 $,%9%+%i!<$GK]Lu$7$?<B9T $7$? CM $r %W %m%C %H $7 $? $b $N $G $9!% ?^ $G $O \ COLUMN " $r 1 $H$7!$B>$N%"%/%;%9$,$=$N2?G\$K$J$k$+$r<($7$F$$$^$9!% ?^ 3.7 : %a%b%j!<%"%/%;%9 ( %Y%/%H%k ) ?^ 3.8 : %a%b%j!<%"%/%;%9 ( %9%+%i!< ) $3$N%G!<%?$O!$9V=,2q$G \F ortran $NG[Ns$N%"%/%;%9 $O 9T J} 8~ $K O" B3 $7 $F %" %/ %; %9 $7 $? J} $, B. $$ $h " $H @b L@ $9 $kL\E*$GB,Dj$7$?$b$N$G$9!% 3.5 C10l PE $N1i;;@-G=$N$^$H$a $3 $l $^ $G $N %F %9 %H $+ $i!$ VPP700/56 $N %9 %+ %i!< 1i ;; @- G= $O \ Bg $7 $? $3 $H $J $$ " $3 $H $, $o $+ $j $^ $7 $?!% 7k 2L $H$7$F!$MxMQ<T$,C10l PE $G%W%m%0%i%‘$r<B9T$9$k>l9g!$ %Y%/ %H%k 2=N($, 9b$/$J $$8B$j ==J,$J %Y%/%H %k1i;; @-G=$r 5} <u$G$- $J$$$3 $H$K $J$j$^ $9!%$^$?!$ %Y%/ %H%k2= N($r9b $/$9$kEXNO$O!$ VP2600/10 $d M-1800/20U $KHf3S$7$F 0lAXI,MW$K$J$C$?$H$$$&$3$H$r46$8$^$7$?!% <+ F0 %Y %/ %H %k 2= 5; =Q $O $" $k Dx EY 40 @. $5 $l $F $7 $^$C $? $H 8@$o$l $F$$$^ $9!%$7 $+$7!$5U $K9M $($l$P!$ $=$l $+$i@h $N@- G=%"%C %W$NEX NO$OMx MQ<T$K G$$5 $l$F$$ $k$H$$ $&$3$H $G$9!%6e=#Bg3XBg7?7W;;5!%;%s%?!<$NMxMQ<T$N VU N($O B> %;%s%?!< $HHf$Y $F7h $7$F9b $$$H$O $$$( $^$;$s!% Bg5,LO $J 5-21NN 0h$r 3NJ]$7!$ 9TNs $r!V$V$s $^$o $9!W?t CM%7%_%e %l!< %7%g%s$N J,Ln $K$*$$ $F!$%9 %+%i!<JB Ns7W ;;5! $,<+F0 JBNs 2=<j K!$K$h $kL@$k $$L$Mh $rJ]>Z $7$F$/ $l$F$$ $J$$0J >e!$$3 $l$+ $i$b%Y %/%H%k 2=%W%m %0%i %_%s%0 $N=EMW @-$r9- Js$7$F$$$/I,MW$,$"$k$H9M$($F$$$^$9!% 6

4 J#?t PE $N1i;;@-G= VP2600/10 $, 1CPU $N%Y%/%H%k7W;;5!$G$"$C$?$3$H $b$"$j!$ VPP700/56 $NF3F~Ev ;~!$%;%s%?!<$K$OJBNs 7W ;;MQ$NMxMQ<T %W%m %0%i%‘ $NC_@Q $,$"$j $^$; $s$G$7 $?!%$= $3$G!$J#?t PE $N 1i;; @-G= $N%G!< %?$H $7$F!$ IY;N DLDs 6! $NJBNs?t CM7W;; %i%$ %V%i %j SSL I I/VPP([15]) $N@- G=B, Dj7k2L$GBeBX$5$;$F$$$?$@$-$^$9!% >/ $7 $@ $1 $$ $$ $o $1 $r $9 $l $P!$ ?t CM 7W ;; %W %m %0 %i %‘ $N B?$/$,O"N) 1 <!J}Dx<0!$8GM-CMLdBj , FFT $J$I$NHFMQE* $J@~ 7A 7W ;; $K 5" Ce $5 $l $k ( $b $7 $/ $O 5" Ce $G $- $k $h $& $J %" %k%4 %j %: %‘ $r 9= @. $G $- $k ) $3 $H!$ $^ $?!$ $= $N >l 9g!$ A4 BN $N7W;;%3%9%H$,$3$l$i$NItJ,$KBg$-$/0MB8$9$k$3$H$+$i!$ $3$l$i$N@~7A 7W;;$N @-G=$r D4$Y$k $3$H $OL5BL $G$O$J $$$@ $m$&$H;W$$$^$9!% Mx MQ <T $N Cf $K $O!$ $9 $Y $F %W %m %0 %i %‘ $r <+ A0 $G :n @. $9 $k$3$H$K0U 5$$, MH$,$j!$ %a!<%+!< $NDs6! $9$k %5%V %k!<%A %s$O!VCf?H$, 8+$($J $$!WM}M3 $G;H $$$?$, $i$J$$ ?M$b $$$^ $9!%$7$+$7!$ F ortran 90/VPP $,B0$9$k \VPP F ortran" $N8@8l;EMM$O IY;N DL$N40 A4$JFH <+;EMM $G$" $j!$3HD% :GE, 2=@) 8f 9T $@ $i $1 $N %W %m %0 %i %‘ $r ( 0l 1~ \ ! " $G %3 %a %s %H %" %&%H $5 $l $k $N $G F0 :n $7 $J $$ $3 $H $O $J $$ $N $G $9 $, ) B> $N 7W ;;5!$K0\?" $9$k5$ $O$"$^ $j5/ $3$i$J $$$H;W $$$^ $9!%=>$C $F!$ SSL I I/VPP $rMx MQ$9 $k$K$" $?$C$F$N \ I_ 5o " $ODc $$$N$G$O$J$$$+$H9M$($^$9!% 4.1 SSL I I/VPP SSL I I/VPP(Scien ti�c Subroutine Library I I for V ector P arallel Pro cessors) $O!$%*!<%9%H%i%j%"9qN)Bg 3X$N?tCM7W;; %0%k!< %W$HIY ;NDL$, 6&F13+ H/$7 $?JBNs ?tCM 7W;;%i%$%V%i%j$G$9!%0J2<$N5!G=$r%5%]!<%H$7$F$$$^$9!% { 9TNs@Q { <B!&J#AG9TNs$NO"N) 1 <!J}Dx<0 { @5DjCMBP>N9TNs$NO"N) 1 <!J}Dx<0 { <B%P%s%I!&%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 { 8GM-CMLdBj (3 =EBP3Q , <BBP>N , 0lHL2=8GM-CMLdBj ) { 5U9TNs { <B!&J#AG F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) { @~7A:G>.Fs>h2r { 0lMMMp?t@8@. $^$?!$<!2s$N %P!<%8%g %s%"%C %W$G$O!$ 4v$D $+$N 5!G= DI2C $rM=Dj$7$F$$$^$9 ([16]) !% SSL I I/VPP $O!$ F ortran 90/VPP $+ $i CALL J8 $K$h$jMxMQ$7$^$9!%=>$C$F!$ F ortran 90/VPP $K4X$9$k 4pK\E*$JCN <1$,I, MW$G$9!% @:EY $O$9$Y $FG\@: EY$G $9!%C1 0l PE MQ $N SSL I I/VP $H $O 5! G= HO 0O $d 8F $S =P $7 J} K! $, Bg$-$/0[$J$j$^$9!% VPP700/56 $,F3F~$5$l$?Ev;~!$IY;NDL$NH/9T$7$F$$ $k F ortran 90/VPP $N%^%K%e%"%k$O!$L5L#4%Ag$JJ8K!$@ $1$,Ns5s$5$l$? [11] $N$_$G$7$?!%$=$N$?$a!$%F%9%HMQ$N %W%m %0 %i %‘ $N :n @. $K $O!$ VPP F ortran $N 2r @b $G $" $k 5~ ETBg3XBg7?7W;;5!%;%s%?!<$N9-Js5-;v ([6], [7]) !$$*$h$S L>8E20Bg 3XBg7?7W;;5!%;%s%?!< $N%K%e!<%95-;v ([8], [9]) $,BgJQ;29M$K$J$j$^$7$?!% IY ;N DL $+ $i $O!$ %W %m %0 %i %_ %s %0 $r 2r @b $7 $? [12] $, $h $&$d$/H/9T$5$l$kM=Dj$G$9!% 4.2 56PE $G$N%T!<%/@-G=;n83 1996 G/ 12 7n 5 F|!$IY;NDL>BDE9)>l$G VPP700/56 $N 8= CO%F%9 %H$r9T $J$$ $^$7$?!% $=$N :]!$%T!<%/ @-G= ;n83$H $7$F!$9TNs@Q1i;;$N F ortran %W%m%0%i%‘$r 56PE $GJBNs <B9T$7$^$7$?!%%W%m%0%i%‘$O!$<!?t n $NG\@:EY<B?t%G!< %?7? $N@5J}9T Ns A , B $N@Q$r7W ;;$7!$7k2L $r<!?t n $N@5 J}9TNs C $K3JG<$9$k$b$N$G$9!% 9TNs@Q1i;;$K$O SSL I I/VPP $N DP_VMGGM $rMQ$$$^ $9 ( %=!<%9%j%9%H$r8+$?$3$H$,$"$j$^$9!% A4 H= 29 JG$K $* $h $V 2r FI IT G= $J $b $N $G $7 $? ) !% 9T Ns $N %G!< %? $O 3F MW AG $r A ij , B ij $H$9$k$H$-!$ A ij = B ij = � 2 n + 1 � 1 2 sin � ij � n + 1 � $GDj5A$7$^$9!%$J$* � $O 4 tan � 1 1 $H$7$^$9!% $3 $N $h $& $K Dj 5A $7 $? M} M3 $O!$ 9T Ns @Q 1i ;; $N @: EY $N 3N G’ $H $7 $F M} O@ E* $K AB = E ( E $O C1 0L 9T Ns ) $H $J $k $3 $H $rMQ$$$F!$9TNs C $KBP$9$kMWAG$r C ij !$ E $NMWAG$r E ij $H $9 $k$H $-!$ :GBg 9T OB %N%k %‘ $N0U L# $G $N8m :9 ( jj E jj 1 = 1 $h$j@dBP8m:9$+$DAjBP8m:9$H$J$j$^$9!% ) jj C � E jj 1 = max 1 � i � n n X j =1 j C ij � E ij j $, CN$j$? $+$C$? $+$i $G$9!%%&%)!< %k%/ %m%C%/ $K$h $j9TNs @Q1i ;;$N 3+;O$+ $i7k2L 3JG<$^ $G$N7P 2a;~4V $rB,Dj $7$^$7 $?!% <! 85 n $N Bg $- $5 $H A , B , C $K I, MW $J 5- 21 NN 0h $* $h $S 7P 2a ;~ 4V!$8m :9 $O I= 4.1 $N DL $j$G $9!% 7P 2a ;~ 4V $O>. ?t E@Bh 1 0L0J2<$r!$8m :9$O>.?tE@Bh 4 0L0J2<$r@Z<N$F$F$$ $^$9!% I= 4.1 : 56PE $G$N%T!<%/@-G=;n837k2L n 5-21NN0h 7P2a;~4V 8m:9 18000 7.2GB 105sec. 0.138e-09 40000 35.7GB 1135sec. 0.393e-09 55000 67GB 2865sec. 0.713e-09 60000 80GB 3683sec. 0.681e-09 65000 94GB 5197sec. 0.819e-09 8D ?M E* $J 46 A[ $H $7 $F $O!$ 1i ;; ?t $N A} Bg $K $h$C $F Ce!9 $H A}$(B3 $1$k8m :9$N J}$,5$ $K$J$j $^$9!% $b$A$m $s!$8m:9 %N%k %‘$N 7W;;<+ BN$K:. F~$9$k 4]$a8m :9$b9M N8$KF~ $l$kI, MW$, $"$j $^$9$,!$ Bg5,LO $J?tCM 7W;; $r9T$J $&>l9g $N4]$a 8m:9 $NI> 2A$O:# 8e$-$A $s$H9M $($kI, MW$,$" $k$N$G $O$J$$ $G$7$g$&$+!% ?^ 4.1 $O1i;;?t$r 2 n 3 $H$7$? GFLOPS CM$r%W%m%C%H $7$?$b$N$G$9!% \ Theoretical_Peak " $O!$ 56 Bf$G$NM} O@%T!<%/@-G=CM$G$9!% 7

?^ 4.1 : 56PE $G$N%T!<%/@-G=;n837k2L N = 65000 $G=hM}@-G=$,Dc2<$7 $?860x$r3+H/85$KLd $$ 9g $o $; $? $H $3 $m!$ \ $? $^ $? $^ " $3 $N CM $K BP $7 $F @- G= Dc 2<$r 5/ $3 $9 MW 0x $, $" $j!$ DP_VMGGM $N %=!< %9 $N =$ @5 $K $h $j!$ N = 60000 0J>e $N @- G= $, =P $k$H $N Js 9p $r <u$1 $^ $7 $?!%$7$+$7!$ 56PE $N@-G=;n 83$r9T$J$&$?$a$K $O$9$Y$F $N PE $N3d $jEv $F$rJQ 99$9 $kI, MW$, $"$k $?$a!$ 1?MQ$r 3+ ;O$7$?8=:_$G$O$J$+$J$+%F%9%H$G$-$^$;$s!% 4.3 Bf?t8z2L 8=:_!$MxMQ<T$,;HMQ$G$-$k:GBg PE Bf?t$O 32 $G$9!% 0J2<!$ 4 $D$N SSL I I/VPP %5%V%k!<%A%s$KBP$7!$ PE Bf ?t$rJQ2=$5$;!$Bf?t8z2L$rD4$Y$F$_$^$7$?!%B,Dj$O 1997 G/ 4 7n!A 6 7n$K9T$J$$$^$7$?!% FLOPS CM$O!$ Analyzer([17]) $NIbF0>.?tE@1i;;?t$N :N<h 5! G= PEP A(PE P erformance Analyzer) $N CM $r ?. MQ$7$FMQ$$$F$$$^$9!% !{9TNs@Q ?^ 4.2 $O 56PE $G$N%T!<%/@-G=;n83$G;HMQ$7$?F1$8%W %m%0 %i%‘ ( %5 %V %k!< %A %s DP_VMGGM ) $N n = 8500 $K BP $7 PE Bf?t$rJQ2=$5$;$?$b$N$G$9!% \ Theoretical_Peak " $O!$$=$NBf?t$G$NM}O@%T!<%/CM$G$9!% ?^ 4.2 : DP_VMGGM $NBf?t8z2L N = 8500 $K $7 $? M} M3 $O!$ $. $j $. $j 1PE $G <B 9T 2D G= $@ $+ $i$G $9!%3F PE Bf ?tJ, $N%a %b%j!<$N >e8B $KGw $k$h $&$K N $rJQ2=$5$;$?%G!<%?$b:N<h$7$^$7$?$,!$$=$l$[$I@-G= $OJQ$o$j$^$;$s$G$7$?!% ?^ 4.3 $O!$ <B %9 %Q!< %9 9T Ns $H <B %Y %/ %H %k $N @Q $r 5a $a $k DP_VMVSD $N@-G=$r<($9$b$N$G$9!%<B%9%Q!<%99TNs$O!$ NN0h = [0 ; 1] 3 $r3FJ}8~ N + 1 EyJ, 3d$7$?$H $-$NBJ 1_ 7?JP HyJ, 1i;;;R $rCf?4 :9J,$r MQ$$$F N%;62= $7$?;~ $KF@$i $l$k$b$N$G$9!% [13] $K$h$kBP3Q7A<03JG<K!$K$h$j3JG<$5 $l$F$$$^$9!% ?^ 4.3 : DP_VMVSD $NBf?t8z2L \ N=MAX " $O!$ 3F <! 85 $N J, 3d ?t N $r <B 9T 2D G= $J 5- 21 NN 0h $N>e 8B6a $/$K@_ Dj$7$F :N<h$7 $?CM $r%W%m%C %H$7$? $b$N$G $9!% !{O"N) 1 <!J}Dx<0 ?^ 4.4 $OL) <B9T Ns $KBP $9$k O"N) 1 <! J} Dx<0 DP_VLAX $N @- G= $r <( $9 $b $N $G $9!% 9T Ns $O DP_DVMGGM $H F1 $8 $b $N $rMQ$$$^$7$?!% ?^ 4.4 : DP_VLAX $NBf?t8z2L 8

\ N=MAX " $N0UL#$O@h$[$I$HF1$8$G$9!% ?^ 4.5 $O Hs BP >N $^ $? $O IT Dj CM $N %9 %Q!< %9 9T Ns $K BP $9 $kO"N) 1 <!J}Dx<0 (MGCR K! ) DP_VCRD $N@-G=$r<($9$b $N$G$9!%9TNs$O DP_VMVSD $HF1$8$b$N$rMQ$$$^$7$?!% ?^ 4.5 : DP_VCRD $NBf?t8z2L \ N=MAX " $N0UL#$O@h$[$I$HF1$8$G$9!%$3$N%F%9%H$G$O!$ N ( $3$3$G$OJ,3d?t$G$9 ) $NCM$r>.$5$a$K@_Dj$7 $F$_$^$7 $?!% N = 22( =>$C $F J} Dx <0 $N <! 85 $O 22 3 ) $N >l 9g $K J} Dx <0$r2r$/;~4V$O?tIC$G$9!%$7$+$7!$ PE $,A}$($k$K=>$$!$ IbF0>.?t E@1i;; $KMW $9$k ;~4V $h$j $b PE 4V$N %G!<%?E> Aw $K$+$+$k%3 %9%H$, A}Bg$9 $k$? $a!$@-G= $O0-$/ $J$C$F $$$- $^$9!%$3$N $h$&$J >.5, LO$J LdBj $G$O PE Bf ?t$r A}$d$7 $F $b$"$^$j0UL#$,$J$$$3$H$,$o$+$j$^$9!% 5 $*$o$j$K K\ 9F $G Js 9p $7 $? VPP700/56 $N %F %9 %H $O!$ 7W ;; 5! $N @-G=$rAm9gE* $KI> 2A$7$? $b$N$H $O$H$F $b$$ $($^$; $s!%Nc $( $P!$ C, C++ $G $N 1i ;; @- G= $d %a%C %;!< %8 %Q%C %7 %s %0 %i%$%V%i%j$G $NJB Ns2=$, $I$l$/ $i$$$N @-G= $r<($9 $+!$$^ $?%U%!%$%k F~=P NO$d PE 4V DL?. $J$I!$ $3$3 $KDs<( $G$- $F $$$J$$;n839‘ L\$O ;3@Q$7 $F$$$^ $9!%$3$l $i$K $D$$$F $O:# 8e$N2]Bj$H$5$;$F$$$?$@$-$^$9!% :G8e$K!$ VPP700/56 $r;H$C$F$_$?46A[$O!$!T$-$A$s $H%Y%/%H%kJB Ns7W;; 5!$NFC @-$KCm 0U$7 $F%W%m %0%i%‘ $rAH $a$P$=$l$J $j$N7k 2L$OF@ $i$l $k$+$J$!!U $H$$$& 6K$a $F$" $?$j$^$($N $b$N$G $7$?!%$? $@$7!$ :GE,2= @)8f9T $rKd $a9~ $‘%W%m%0%i%_%s%0$O$d$O$jLq2p$J$b$N$G$9$7!$!V%a%b%j!< $,B-$j$J$$ $+$i;E J}$J$/ $d$C$F $k$s$@!W $H$$$& 5u$7 $5$r 46$8$k$3$H$b H]Dj $G$-$^ $;$s!%<+ F0JBNs 2=%3 %s%Q%$ %i$, $"$k$K$3$7$?$3$H$O$J$$$H$$$&$N$b@5D>$J46A[$G$9!% ;29MJ88% [1] 66 AR Ao , @n V? @5 ;R , 2O DE =( Mx , J! ED 8- 0l , E7 Ln 9@ J8 : JB Ns %9!< %Q!< %3 %s %T%e!< %? $N 8z N( E* 1? MQ $r $a $6 $7 $F , Bh 19 2s A4 9q 6& F1 Mx MQ Bg 7? 7W ;; 5! %; %s %?!< 8& 5f 3+ H/ O" 9g H/ I= 9V1i2q (1997). [2] EO It A1 N4 : VPP700/56 $G $NBP OC 7?=h M} , 6e =#Bg 3X Bg7? 7W;;5!%;%s%?!<9-Js , V ol.30, No.2, pp.167{185 (1997). [3] M. Metcalf, J. Reid ( @> B< =z I’ , OB ED 1Q Jf , @> B< OB IW , 9b ED @5 G7 Lu ) : >\2r F ortran 90, bit JL:} , 6&N) =PHG (1993). [4] Eg :j bC >< : %9!< %Q!< %3 %s %T%e!< %? $H %W %m %0 %i %_ %s %0 , 7W ;;5!2J3X!?%=%U%H%&%’%"5;=Q9V:B 9, 6&N)=PHG (1989). [5] @u 2, 9a ;^ , J? Ln >4 M: : $O $8 $a $F $N F ortran90, 5~ ET Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.30, No.4, pp.213{224 (1997). [6] 0B 2, 9’ 0l , 6b _7 @5 7{ : VPP F OR TRAN F~Lg , 5~ ET Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.27, No.6, pp.262{266 (1994). [7] J? Ln >4M: : JB Ns %W%m %0 %i %‘F~ Lg : 5~ ETBg 3X Bg 7?7W ;; 5! %; %s%?!<9-Js , V ol.28, No.3, pp.116{136 (1995). [8] 1J 0f 5| : VPP F ortran F~ Lg , L> 8E 20 Bg 3X Bg 7?7W ;; 5! %; %s%?!<%K%e!<%9 , V ol.26, No.4, pp.315{339 (1995). [9] >.2O @54p : %Y %/%H%kJB Ns7W;;5! VPP500 BN83 CL , L>8E20 Bg3XBg7?7W;;5!%;%s%?!<%K%e!<%9 , V ol.27, No.2, pp.120{ 151 (1996). [10] UXP/V F ortran 90/VP ;HMQ<j0z=q V10 MQ , J2U5-0050, IY;NDL3t<02q<R (1995). [11] UXP/V F ortran 90/VPP ;H MQ <j 0z =q V10 MQ , J2U5- 0080, IY;NDL3t<02q<R (1995). [12] UXP/V VPP %W%m%0%i%_%s%0%O%s%I%V%C%/ V10, IY;NDL 3t<02q<R ( H/9TM=Dj ). [13] FIJITSU SSL I I 3HD%5!G=;HMQ<j0z=q ( 2J3XMQ%5%V%k!<%A %s%i%$%V%i%j ), 99SP{4070, IY;NDL3t<02q<R (1991) !% [14] FUJITSU SSL I I 3HD%5!G=;HMQ<j0z=q I I( 2J3XMQ%5%V%k!< %A%s%i%$%V%i%j ), J2X0-1360, IY;NDL3t<02q<R (1995) !% [15] FUJITSU SSL I I/VPP ;H MQ <j 0z =q ( 2J 3X MQ %5 %V %k!< %A %s%i%$%V%i%j )V11 MQ , J2X0-1370, IY;NDL3t<02q<R (1996) !% [16] FUJITSU SSL I I/VPP ;H MQ <j 0z =q ( 2J 3X MQ %5 %V %k!< %A %s%i%$%V%i%j )V12 MQ , J2X0-1371, IY;NDL3t<02q<R (1997) !% [17] UXP/V %" %J%i%$ %6;H MQ<j 0z=q V11 MQ , J2U5{0130, IY ;NDL3t<02q<R (1995). 9