!X VPP700/56 MxMQ$N<j0z!YJd0d EOIt A1N4 � VPP700/56 $N 1? MQ 3+ ;O $+ $i 0l G/ 6a $/ 7P 2a $7 $^ $7 $?!% K\ 9F $O!$ 1997 G/ 2 7n $K H/ 9T $5 $l $? !X VPP700/56 Mx MQ $N <j0z!Y $N Bh 1.0 HG [3] $+$i JQ 99!$ DI 2C$5 $l $? 5! G=$r $^ $H $a$? $b $N $G $9!%$3 $l $i $N DI2C 5- ;v $r $^$H $a $? MxMQ $N <j 0z Bh 2.0 HG $O!$ Mh G/ $N =U $K H/ 9T $7 $? $$ $H 9M $( $F $$ $^ $9!% $J $*!$ VPP700/56 $N BP OC 7? =h M} $K $D $$ $F $O [5] $G 4{ $K >R 2p $7 $^$7$?$N$G!$$3$3$G$O>JN,$7$F$$$^$9!%$^$?!$FbMF$O [3] $K=q$+$l$?<jK!!$MQ8l$NCN<1$rA0Ds$H$7$F$$$^$9!% 1 %P%C%A%j%/%(%9%H$NEjF~J}K! %; %s %?!< %K%e!< %9 No.561 $G $* CN $i $; $7 $? DL $j!$ 1997 G/ 8 7n 1 F| $+ $i 1PE $" $? $j $N %j!< %8%g %s %5 %$ %: $N >JN,CM $r 0.5GB $K @_ Dj $7 $^ $7 $?!% >e8B $O $3 $l $^ $G DL $j 1.7GB $G $9!% >J N, CM $r @_ Dj $7 $? $3 $H $K $h $j!$ qsub %3 %^ %s %I $G %P%C %A %j %/ %( %9 %H $r Ej F~ $9 $k :] $K -lM %* %W %7%g %s $r ;X Dj $7 $J $$ 8B $j!$ %j!< %8%g %s %5 %$ %: $O 0.5GB $K @_ Dj $5 $l $^ $9!% 0.5GB 0J >e $N %j!< %8%g %s %5 %$ %: $r 3N J] $7 $? $$ >l 9g $O!$ -lM %* %W %7%g %s$K$h$k%5%$%:$N@_Dj$,I,MW$G$9!% >JN,CM$r@_Dj$7$?M}M3 1? MQ 3+ ;O $+ $i H> G/ $" $^ $j $N 4V $K VPP700/56 $G =h M} $5 $l $? %8%g %V $r D4 $Y $? $H $3 $m!$ 5- 21 NN 0h $, 0.5GB 0J 2< $N %8%g %V $, $[ $H $s $I $r @j $a $k $3 $H $, $o $+ $j $^ $7 $?!% 8= :_ $N %7 %9 %F %‘ $O!$ 9g 7W 1.7GB $r 1[$( $J $$ 8B $j 2 $D $N%8%g %V $, F1 ;~$K <B 9T $G $-$k $h $& $K $J$C$F $$ $^ $9!% $3$N $? $a!$ 5- 21NN 0h $, 6u $$$F $$$k $K $b $+ $+$o $i $: 5- 21NN 0h $, 3N J]$G $- $J $$ $?$a $N <B 9TBT $A $, 5/ $3$k $H $$ $& ;vBV $r 2~ A1 $7!$7W ;; 5! $NM-8zMxMQ$r?d?J$9$kL\E*$G>JN,CM$r@_Dj$9$k$3$H$K$J$j$^$7$?!% 1.1 0.5GB $rD6$($k%8%g%V$N<B9TJ}K! !| -lM %*%W%7%g%s VPP700/56( %[ %9 %H L> kyu-vpp, cf.[5]) !$ $* $h $S HF MQ 7W ;; 5! M-1800/20U $N UXP/M( %[ %9 %H L> kyu- cc) $+ $i %8%g %V $r Ej F~ $9 $k (cf.[3]) >l 9g $K $O!$ qsub %3 %^ %s %I $N -lM %* %W %7%g %s $G %j!< %8%g %s %5 %$ %: $r ;X Dj $7 $^ $9!% \ -lM " $N \ l " $O >. J8 ;z $N !V%( %k!W!$ \ M " $O Bg J8 ;z $G $9!% %j!< %8%g %s %5 %$ %: $N ;X Dj $O -lM $N 8e$K6uGr$r$*$$$F -lM @0?t . >.?t gb $G;XDj$7$^$9!% \ gb " $O%.%,%P%$%HC10L$r0UL#$7$^$9 1 !% 1.7GB $N>l9g$O \ -lM 1.7gb " !$ 0.8GB $N>l9g $O \ -lM 0.8gb " $H$J$j$^$9!% � 6e=#Bg3XBg7?7W;;5!%;%s%?!<!&8&5f3+H/It E-mail : watanabe@cc.kyushu-u.ac.jp 1 $3$l0J30$NC10L$G$b;XDj2DG=$G$9!%>\$7$/$O man qsub $G;2>H2<$5$$!% 1

!|%P%C%A%j%/%(%9%H$NEjF~Nc 0J2<$O%j!<%8%g%s%5%$%:$r 1.7GB $K@_Dj$7$?%P%C%A%j%/%(%9%H$NEj F~Nc$G$9!%$J$*!$%P%C%A%j%/%(%9 %H%U%!%$%kL>$O a.sh $H$7$^$9!% kyu-vpp% qsub -lM 1.7gb a.sh � � � � � <---p1 %-%e!<$K 1.7GB $GEjF~ Request 30482.kyu-vpp submitted to queue: p1. !|JBNs%8%g%V$N>l9g JBNs%8%g %V$N >l9g$b -lM %* %W%7%g %s$G %j!<%8%g%s %5%$ %:$r@_ Dj$7 $^$9!% ;XDj$9 $k%5 %$%: $O9g7W $N%5 %$ %:$G$O$J$/!$ 1PE $"$?$j$NCM$r@_Dj$7$^$9!% 0J2<$O%j!<%8%g%s%5%$%:$r 1.7GB $K@_Dj$7!$ p16 %-%e!<$KEjF~$9$kNc$G$9!% kyu-vpp% qsub -q p16 -lM 1.7gb a.sh � � � � � <---p16 %-%e!<$K 1PE $"$?$j 1.7GB $GEjF~ Request 30483.kyu-vpp submitted to queue: p16. !|@)8BCM$rD6$($?%8%g%V$N1?L? >JN,CM$N 0.5GB $*$h$S qsub %3%^%s%I$N -lM %*%W%7%g%s$G;XDj$7$?%j!<%8%g%s%5%$%:$rD6$($F$7$^$C $?%8%g%V$O!$%7%9%F%‘$K$h$j=hM}$rBG$A@Z$i$l$^$9!% F ortran %W %m%0 %i %‘ $G $"$i $+ $8 $a ( @EE* $K ) NN 0h $r@k 8@ $7 $F $$ $k>l 9g $O!$ <B 9T$K F~ $k A0 $K0J 2< $N Nc $N$h $&$J%a%C%;!<%8$rI8=‘%(%i!<=PNO%U%!%$%k$K=q$-=P$7$^$9!% Warning: no access to tty; thus no job control in this shell... Mon Sep 8 11:35:07 JST 1997 UX:timex: ERROR: Unable to exec a.out: Not enough space F0 E* $K NN 0h $r 3N J] $9 $k %W %m %0 %i %‘ $N >l 9g $O!$ <B 9T ;~ $K %a %b %j!< $, B- $j $J $/ $J$C $? ;] $N %a%C %;!< %8 $r =P NO$7!$<B9T$,BG$A@Z$i$l$^$9!%0J2<$O F ortran 90 $GF0E*$KG[Ns$r@k8@$9$k%W%m%0%i%‘$G$N=PNONc$G$9!% Warning: no access to tty; thus no job control in this shell... jwe0912i-u line 41 The dynamic area cannot be reserved because of insufficient area . The used size is 00032768KB. The required size is 00032769KB. 1.2 %j!<%8%g%s%5%$%:$N8+@Q$b$j F OR TRAN 77 $N ;E MM $K => $$!$ G[ Ns $N Bg $- $5 $r $9 $Y $F @k 8@ $7 $F $" $k %W %m %0 %i %‘ $+ $i :n @. $5 $l $? <B 9T %U%!%$%k$O!$ size(/usr/ccs/bin/size) %3%^ %s%I $G$*$* $h$=$N %j!<%8%g%s %5%$%: $r8+@Q $b$k$3 $H$,$G $-$^$9!% kyu-vpp% size a.out � � � � � <--- <B9T%U%!%$%k a.out $N%j!<%8%g%s%5%$%:$r8+$k 15203128 + 278904 + 1605593060 = 1621075092 C10L$O%P%$%H$G$9!%>e$NNc$G$O!$Ls 1.6GB $N5-21NN0h$,I,MW$J$3$H $,$o$+$j$^$9!%F0E*$K%a%b%j!<$r 3NJ]$9$k%W%m%0%i%‘$N>l9g!$@53N$JCM$OF@$i$l$^$;$s!% 2

$^$?!$ F ortran 90/VPP $G K]Lu$5$l $?<B9T %U%!%$%k $KBP$7!$ %0%m!<%P %kJQ?t$N NN0h$N Bg$-$5 $rI=<( $9 $k%3%^%s%I$H$7$F gsize(/usr/local/bin/gsize) %3%^%s%I$,$"$j$^$9!% gsize %3%^%s%I$O kyu-vpp $G$N$_MxMQ$G$-$^$9!% kyu-vpp% gsize a.out � � � � � <---gsize %3%^%s%I ------------------------------------------------------------------ global array information : total size - 1750175KB ( 2) on 32 pe’s partitioned - 1750175KB ( 2) non-partitioned - 0KB ( 0) max. size / pe - 54692KB ------------------------------------------------------------------ $3$N<B9T%U%!%$%k$N 1PE $"$?$j$KI,MW$J%0%m!<%P%kJQ?t$NNN0h$OLs 54MB $G$"$k$3$H$,$o$+$j$^$9!% 1.3 %8%g%V%9%/%j%W%H$K5-=R $$$A $$$A qsub %3%^ %s %I$N $?$S $K -lM %* %W%7%g %s $r;X Dj$9 $k$3 $H$, HQ$o $7 $$>l 9g$O!$ EjF~ $9$k %P%C%A %j%/%(%9%H%U%!%$%kL> ( Nc$G$O a.sh ) $K%*%W%7%g%s$r=q$-9~$‘$3$H$,$G$-$^$9!% %P%C %A %j %/ %( %9 %H Fb $G \ # @$ " $K B3 $1 $F 6u Gr $r $* $+ $: $K ;X Dj $5 $l $? J8 ;z $O qsub %3 %^ %s %I $N %* %W %7%g %s$H8+$J$5$l$^$9!% # <---csh $G5-=R # @$-lM 1.7gb <---qsub %*%W%7%g%s$N;XDjNc cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wx -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T Nc$G$O!$ 1PE $N%j!<%8%g%s%5%$%:$NCM$r 1.7GB $K@_Dj$7$F$$$^$9!% $b$A$m$s qsub %3%^%s%I$N:]$K -lM %*%W%7%g%s$r;XDj$9$kI,MW$O$"$j$^$;$s!% 1.4 MSP $G$N@_DjJ}K! HF MQ 7W ;; 5! $N MSP %7 %9 %F %‘ ( %[ %9 %H L> kyu-msp) $+ $i VPP700/56 $K 0.5GB 0J >e $N %8%g %V $r Ej F~ $9 $k>l 9g $O!$ %+ %? %m%0 %I %W %m %7 %8%c FORT $N VREGION %Q %i %a!< %?$K MB C1 0L $G %j!< %8%g%s %5 %$ %: $r @_ Dj $7$F2<$5$$!% //A79999AW JOB CLASS=Z // EXEC FORT,VPP=YES,OPTION=’-Ps -Wv,-m3’,VREGION=1740 //FORT.SYSIN DD DSN=A79999A.PROG.FORT,DISP=SHR // Nc$G$O!$%j!<%8%g%s%5%$%:$r 1.7GB( � 1740MB) $K@_Dj$7$F$$$^$9!% 1.5 qps %3%^%s%I %P%C %A %j %/ %( %9 %H $N <B 9T >u 67 $r I= <( $9 $k %3 %^ %s %I qps(/usr/local/bin/qps) $K!$ <B 9T Cf!& <B 9T BT $A$N%8%g%V0lMw$rI=<($9$k%*%W%7%g%s!$JBNs%8%g%V$N>\:Y$rI=<($9$k%*%W%7%g%s$,%5%]!<%H$5$l$^$7$?!% qps %3%^%s%I$N7A<0$O qps options 3

$G$9!% options $O<!$,;XDj$G$-$^$9!% -a <B9TCf$N$9$Y$F$N%8%g%V$rI=<($9$k!% -q <B9TBT$A%8%g%V$N0lMw$rI=<($9$k!% -p JBNs%8%g%V$N>\:Y$rI=<($9$k!% $J$*!$<+J,0J30$NMxMQ<T$N%8%g%V$O user L>$, \ ******* " $GI=<($5$l$^$9!% !|;HMQNc I kyu-vpp $+$i qps -q $rF~NO$7!$<B9TBT$A%8%g%V$N0lMw$rI=<($7$^$9!% kyu-vpp% qps -q � � � � � <--- <B9TBT$A%8%g%V$N0lMw$rI=<( No queue user request shell 1 p8 a79999a 24964.kyu-cc a.sh 2 p8 ******* 31220.kyu-vpp ns03_1_1.nqs 1 p16 ******* 24495.kyu-cc c.vpp 2 p16 ******* 30556.kyu-vpp sc.nqs 3 p16 ******* 30611.kyu-vpp move16 4 p16 ******* 30750.kyu-vpp test.sh 1 p32 ******* 24508.kyu-cc cuag3_a1 2 p32 a79999a 24522.kyu-cc b.sh \ No " $O$=$N%-%e!<Fb$G$N=gHV$r<($7$^$9!% !|;HMQNc I I kyu-vpp $+$i qps -a $rF~NO$7!$<B9TCf$N%8%g%V$N0lMw$rI=<($7$^$9!% kyu-vpp% qps -a � � � � � <--- <B9TCf%8%g%V$N0lMw$rI=<( que user request cpu vu vu/cpu cpu-limit elapse v-mem(MB) p1 a79999a 35193.kyu-vpp 18:02:31 17:09:26 95% 20:00:00 18:10:29 1240/1600 p1 ******* 26462.kyu-cc 10:01:41 9:07:15 90% 20:00:00 17:25:08 48/ 512 p1 ******* 35228.kyu-vpp 16:37:48 16:19:35 98% 20:00:00 16:45:40 1536/1704 p1 ******* 35236.kyu-vpp 5:28:14 0:02:06 0% 20:00:00 6:10:03 104/ 512 p8 a79999a 35243.kyu-vpp waiting for allocation 20:00:00 -------- */1000 p32 ******* 35031.kyu-vpp 1:40:35 1:29:22 88% 20:00:00 2:03:22 936/1704 mx ******* 35246.kyu-vpp 0:49:27 0:39:04 79% 19:59:46 1:39:33 160/ 512 mx ******* 35249.kyu-vpp 0:29:31 0:14:44 49% 19:57:33 0:59:24 480/ 752 d1 ******* 35231.kyu-vpp 15:17:28 5:06:56 33% 160:00:00 15:32:16 160/1792 4

2 F ortran 90/VPP F ortran 90/VPP $N5! G= DI 2C $H$7 $F!$ E: ;z <0 $*$h $S It J, Ns<0 $N CM $r 8! ::$9 $k %G %P%C %05! G= $, %5 %]!< %H $5$l$^$7$?!% JBNs%W%m%0%i%‘$N%G%P%C%0$r9T$J$&$?$a$K$O!$%*%W%7%g%s -Wx,-Cf $GK]Lu$7$F:n@.$7$?<B9T%U%!%$%k $r<B9T$7$^$9!% 0J2<$O!$K]Lu$+$i<B9T$^$G$N%9%/%j%W%H$NNc$G$9!% # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wx,-Cf -Ps -Wv,-m3 test.f90 <--- %G%P%C%0%*%W%7%g%s$r;XDj$7K]Lu a.out <--- JBNs<B9T Nc $( $P!$ @k 8@ $7 $? G[ Ns $r $O $_ =P $7 $? %" %/ %; %9 $, 5/ $- $? >l 9g $K $O!$ <B 9T ;~ $K 0J 2< $N %a%C %;!< %8 $, =P NO $5 $l$^$9!% jwe2310i-w The subscript(a) is outside of the specified range. referece value is a(130:130:1,641:641:1), specification value is a(1:1024:1,0:0:1)(file=test.f90, line=38,vpid=6). taken to (standard) corrective action, execution continuing. !|Cm0U;v9‘ JB Ns %G %P%C %0 %* %W %7%g %s $r ;X Dj $7 $F :n @. $7 $? <B 9T %U%! %$ %k $O!$ %* %W %7%g %s $r ;X Dj $7 $J $$ >l 9g $K Hf $Y $F BgI}$K<B9T;~4V$,A}2C$7$^$9 2 !% =>$C $F!$ %G %P%C %0 %* %W %7%g %s $r ;X Dj $7 $F :n @. $7 $? <B 9T %U%! %$ %k $H DL >o $N <B 9T %U%! %$ %k $O 6h JL $7 $F Mx MQ $7$F2<$5$$!%$^$?!$JBNs%G%P%C%0$O>.$5$$%W%m%0%i%‘$N5,LO$G9T$J$&$3$H$r$*4+$a$7$^$9!% 2 :#8e$N%l%Y%k%"%C%W$G99$K%A%e!<%K%s%0$,?J$‘$H$NJs9p$O<u$1$F$$$^$9!% 5

3 F ortran 90/VP 3.1 5!G=DI2C F ortran 90/VP $N<g$J5!G=DI2C!?6/2=ItJ,$r>R2p$7$^$9!% !|K]Lu;~4V$N2~A1 [1] $K $h $l $P!$ F ortran 90/VP $O => Mh $N %Y %/ %H %k 2= $d :G E, 2= $K %W %i %9 $7 $F %9 %+ %i!< %W %m %;%C %5 8~ $1 $N :GE,2=$r9T$C$F$$$^$9!%$=$N$?$aK]Lu;~4V$O0lHL$K VP2600/10 $HHf3S$7$FD9$/$J$j$^$9!% <B:]$K VP2600/10 3 $*$h$SHFMQ7W;;5! M-1800/20U $HHf3S$7$F$I$l$/$i$$CY$/$J$k$+$r!$:#2s$N%9!< %Q!<%3%s%T%e!<%?$ND4C#$GMQ$$$?@-G=;n83%W%m%0%i%‘$rMQ$$$FB,Dj$7$^$7$?!% %W%m%0%i%‘$N35MW$OI= 1 $NDL$j$G$9!% I= 1 : @-G=;n83%W%m%0%i%‘72 HV9f %W%m%0%i%‘$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 %W %m %0 %i %‘ $O $9 $Y $F F ortran $N G\ @: EY (64 %S%C %H ) <B ?t %G!< %? 7? 1i ;; $G $9!% 9T ?t $O %3 %a %s %H 9T $b 4^ $_ $^ $9!% Hf 3S $N 7W ;; 5! VP2600/10, M-1800/20U $N %3 %s %Q %$ %i $O AP J} 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|$K IY;N DL>B DE9) >l$G!$ \Sep. 1997" $O 1997 G/ 9 7n 1 F|$G $9!%%* %W%7%g %s $O VPP700/56 $N RISC L?Na$N:GE,2=$rM^;_$9$k%*%W%7%g%s0J30$OI8=‘CM$r:NMQ$7$F$$$^$9!% I= 2 $K K] Lu ;~ 4V $r!$ ?^ 1 $K $= $N CM $r %0 %i %U 2= $7 $? $b $N $r $= $l $> $l <( $7 $^ $9!% K] Lu ;~ 4V $O <B 9T %W %m %0 %i %‘$r :n @.$9 $k $^ $G $N CPU ;~ 4V $r UXP $N timex %3%^ %s %I $G 7WB, $7 $^ $7 $?!%=>$C $F!$ JT =8!&7k 9g $N ;~ 4V $b4^$_$^$9!%C10L$OIC$G$9!%M-8z?t;z$r 2 7e$H$7$=$l0J2<$O@Z<N$F$F$$$^$9!% I= 2 : K]Lu@-G=$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. 3 VPP700/56 $,F3F~$5$l$kA0$N%9!<%Q!<%3%s%T%e!<%?$G$9!% 1997 G/ 2 7nKvF|$G1?MQDd;_$7$F$$$^$9!% 6

?^ 1 : K]Lu@-G=$NHf3S ( I= 2 $N%0%i%U ) 1? MQ 3+ ;O D> A0 $N B, Dj 7k 2L $G $O J? 6Q $G VP2600/10 $N Ls 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$$$^$9!%$3$l$OLs 1.4 G\$N9bB.2=$G$9!% !|:GE,2=%*%W%7%g%s$HK]Lu;~4V K]Lu;~4V$O:GE,2=$N%l%Y%k$K$h$C$FBg$-$/0[$J$j$^$9!%I= 3 $O!$:GE,2=%*%W%7%g%sJL$NK]Lu;~4V$G$9!% B,Dj$O 1997 G/ 9 7n 10 F|$K 9T$J $$$^ $7$?!% %;%s %?!<$N?d >)%* %W%7%g %s ( -Oe ) $O 2?$b :GE, 2=%* %W%7%g%s $r ;X Dj $7 $J $$ $3 $H $G $9 $,!$ Nc $( $P %G %P%C %0 ;~ $K >. 5, LO $J %W %m %0 %i %‘ $r 2? EY $b K] Lu $9 $k >l 9g!$ -On %* %W %7%g %s$r;XDj$9$k$3$H$G$+$J$j$NK]Lu;~4V$,@aLs$G$-$^$9!% I= 3 : :GE,2=%*%W%7%g%sJL$NK]Lu;~4V (VPP700/56) job L> -On -Ob -Oe -Oe,-R -Of -Of + opts � job1 12.62 63.08 62.81 47.64 82.71 104.94 job2 12.62 52.01 58.65 44.36 75.99 99.55 job3 7.65 33.41 34.97 28.62 45.57 61.38 job4 2.38 6.42 6.76 6.12 8.82 11.54 job5 30.88 128.24 133.11 54.94 388.29 395.67 job6 8.28 27.67 30.66 22.59 50.98 68.57 � opts $O \ -KVPP700 -Wv,-Ov " !$C10L$OIC!% <B9T;~ 4V$O!$0l HL$K :GE,2= %l%Y %k$r>e $2$k $K=>$C$F C;$/ $J$j$^ $9!%$7 $+$7!$FC $K -Oe $h$j6/ $$:G E,2=$r 9T$J$C $? >l 9g $K $O!$ K] Lu ;~ 4V $, Bg $- $/ A} $( $? $o $j $K <B 9T ;~ 4V $, $[ $H $s $I JQ $o $i $J $+$C $? $j!$ 5U $K :G E, 2= $K$h$k I{:nMQ $,@8 $8$?$j $9$k 2DG=@- $,$" $j$^$9!% =>$C$F!$ :GE,2= %l%Y %k$r -Of 0J>e $K$9$k >l9g $O!$==J, $KCm0U$7$F2<$5$$!%3F:GE,2=$NFbMF$O [3], [1] !$ man frt $r;2>H4j$$$^$9!% !|%G%P%C%05!G=$N9bB.2= %G%P%C%0 %*%W %7%g%s$H $7$F!$ %Y%/%H %k<B 9T$G $N8!:: $r2D G=$H$9 $kK] Lu;~ %*%W%7%g %s -Dx $,DI2C $5$l $^ $7$?!% -Dx $O!$ E:;z <0 $*$h $S It J,Ns <0 $N CM$r 8! ::$9 $k -Ds !$ $* $h$S L$ Dj 5A%G!< %? $N 0zMQ $r 8!:: $9 $k -Du %*%W %7%g %s$H F1 ;~ $K ;XDj $9 $k $3$H $G!$ => Mh AK32 $5 $l $F $$$? DO %k!< %W $N%Y %/ %H %k2= $r B% ?J $9$k F/ $- $,$" $j$^$9!%=>$C$F!$ -Dsux $J$I$H;XDj$9$k$3$H$K$h$j!$=>Mh$h$j9bB.$J%G%P%C%0$,2DG=$K$J$j$^$7$?!% kyu-vpp% frt -Dsux -Wv,-ad test.f90 � � � � � 7

!|$Y$->h$N1i;;HO0O4KOB => Mh!$ <B ?t 7? X1 , X2 $K BP $9 $k $Y $- >h $N 1i ;; X1**X2 $G $O!$ X1 < 0 : 0 $+ $D X2 6 = 0 $N >l 9g <B 9T ;~ $K %( %i!<$H $J$C $F $$ $^ $7 $?!% ?t 3X E* $K $O $3 $l $G @5 $7 $$ =h M} $G $9 $,!$ %( %i!< $H $7 $F $7 $^ $& $N $O >/ $7 87 $7 $$ $H $$ $& 0U 8+ $, $"$C $? $h $& $G!$ FC $K X2 $, @0 ?t I= 8= 2D G= $J >l 9g!$ B( $A X2=INT(X2) $N >l 9g $O 1i ;; 2D G= ( CM $r JV $9$h$& ) $K$J$j$^$7$?!% $= $N B>!$ 7? JQ 49 %* %W %7%g %s $N DI 2C!$ %Y %/ %H %k 2= 5! G= $N 6/ 2=!$ F~ =P NO Au CV HV 9f $N 3H D%!$ F~ =P NO E} 7W >p Js $N=PNO$J$I$,5!G=DI2C$5$l$^$7$?!% 4 C/VP C/VP $O!$ %Y %/ %H %k 2= 5!G= $r Cf ?4 $K Bg I} $K%* %W %7%g %s $, DI 2C $K$J $j $^ $7 $?!% 5! G=$N >\ :Y $O [2]( Bh 2 HG $,H/9T$K$J$C$F$$$^$9 ) !$ man vcc $r;2>H$7$F2<$5$$!% $3$3$G$O!$DI2C$5$l$?<g$J5!G=!$%*%W%7%g%s$r4JC1$K@bL@$7$^$9!% 4.1 while %k!<%W$N%Y%/%H%k2= => Mh C/VP $N %Y %/ %H %k 2= $N BP >N %k!< %W $O for %k!< %W $N $_ $G $7 $? $,!$ while %k!< %W $N %Y %/ %H %k 2= $b 2D G= $K$J$j$^$7$?!% $^$?!$ K]Lu ;~%* %W%7%g %s -Wv,-eloop %* %W%7%g %s$N ;XDj $K$h $j!$2s E>?t $N3N Dj$7 $F$$ $J$$ while %k!< %W$b %Y %/ %H %k 2= $9 $k $3 $H $, $G $- $^ $9!% $? $@ $7!$ $3 $N %* %W %7%g %s $O L5 M} Lp M} %Y %/ %H %k 2= $r B% ?J $9 $k $b $N $G $9$N$G!$<B9T;~$K0[>o=*N;$9$k2DG=@-$,$"$j$^$9!%;XDj$9$k>l9g$OCm0U$,I,MW$G$9!% 4.2 %k!<%WM;9g!$%$%s%i%$%sE83+ 7+ $j JV $7 2s ?t $, F1 $8 $G $" $k 2 $D 0J >e $N %k!< %W $r 9g $o $; $F :G E, 2= $r ?^ $k %* %W %7%g %s -Wv,-fusion !$ $* $h$S%Y%/%H%k2=$5$l$?AH$_9~$_4X?t$r0zMQ2U=j$KE83+$9$k%*%W%7%g%s -Wv,-ilfunc $,DI2C$5$l$^$7$?!% $H $b $K <B 9T @- G= $r 8~ >e $9 $k L\ E* $N %* %W %7%g %s $G $9 $,!$ 5U $K @- G= $, Dc 2< $7 $? $j K] Lu ;~ 4V $, A} Bg $7 $? $j $9 $k2DG=@-$,$"$j$^$9!% 4.3 B?=E for %k!<%W$N%Y%/%H%k2= for %k!<%W$,F~$l;R$K$J$C$F$$$kB?=E%k!<%W$G$O!$DL>o!$ for J8$H for J8$N4V$K<B9TJ8$,$J$$>l9g$K8B$C $FB? =E%k!< %W $r%Y %/ %H%k 2= $7$^ $9!% -Wv,-Mi %*%W %7%g %s$r ;X Dj$9 $k $H$9 $Y $F$N B? =E%k!< %W $r%Y %/ %H%k 2= $7$^$9!% 4.4 9bB.$J?t3X4X?t 9b B. $J sqrt 4X ?t $r ;H MQ $9 $k -Wv,-Of %* %W %7%g %s!$ $^ $? 0z ?t $N HO 0O $, [ � � = 2 ; � = 2] $G $" $k >l 9g $K 8B Dj $7$? sin, cos 4X?t$r;HMQ$9$k -Wv,-Op %*%W%7%g%s$,;XDj$G$-$^$9!% $?$@$7!$9bB. sqrt 4X?t$O@:EY$,>/$70-$/$J$j$^$9!%$^$?9bB. sin, cos 4X?t$O0z?t$NHO0O$, [ � � = 2 ; � = 2] 0J30$K$J$k$H@-G=$,Dc2<$7$^$9!% 0J>e$N%*%W%7%g%s$r$^$H$a$F;XDj$9$k$H<!$N$h$&$K$J$j$^$9!% kyu-vpp% vcc -Wv,-eloop,-fusion,-ilfunc,-Mi,-Of,-Op sample.c � � � � � 8

4.5 K]Lu>pJs$N=PNO frt $HF1MM$N5!G=$H$7$F!$K]Lu>pJs$r;XDj$7$?%U%!%$%k$K=PNO$9$k -Z %*%W%7%g%s$,DI2C$5$l$^$7$?!% -Z $N8e6uGr$KB3$1$FG$0U$N%U%!%$%kL>$r;XDj$7$^$9!% kyu-vpp% vcc -Z cout sample.c � � � � � <--- K]Lu>pJs$N=PNO 5 SSL I I SSL I I/VP !$ SSL I I/VPP $H$b$K%P!<%8%g%s%"%C%W$,9T$J$o$l!$4v$D$+$N5!G=$,DI2C$5$l$F$$$^$9!% 5!G=$N0l Mw$O kyu-vpp $N man ssl2vp !$ man ssl2vpp $G!$3F%5 %V%k!<%A %s$b $=$l$> $l man %3 %^%s%I $G 8!:w$G$-$^$9!% 5.1 5!G=DI2C (SSL I I/VP) SSL I I/VP $G $O 3H D% 5! G= I I $H $7 $F I= 4 $N %5 %V %k!< %A %s $, DI 2C $5 $l $^ $7 $?!% $J $*!$ G\ @: EY MQ $O @h F, $K \ D " $,IU$-$^$9!% I= 4 : SSL I I/VP $N?75!G= %5%V%k!<%A%sL> 5!G= VMRFT B?=E!&B?<!85N%;67?<B F ourier JQ49 (2,3 $*$h$S 5 $N:.9g4pDl ) VSRFT 1 <!85!&B?=EN%;67?<B F ourier JQ49 (2,3 $*$h$S 5 $N:.9g4pDl ) 5.2 5!G=DI2C (SSL I I/VPP) SSL I I/VPP $G$OI= 5 $N%5%V%k!<%A%s$,DI2C$5$l$^$7$?!%G\@:EYMQ$G$9!% I= 5 : SSL I I/VPP $N?75!G= %5%V%k!<%A%sL> 5!G= DP_VTFQD HsBP>N$^$?$OITDjCM$N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (TF QMR K!!$BP3Q7A<03JG<K! ) DP_VTFQE HsBP>N$^$?$OITDjCM$N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (TF QMR K!!$ ELLP A CK 7A<03JG<K! ) DP_VQMRD HsBP>N$^$?$OITDjCM$N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (QMR K!!$BP3Q7A<03JG<K! ) DP_VQMRE HsBP>N$^$?$OITDjCM$N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (QMR K!!$ ELLP A CK 7A<03JG<K! ) DP_VSEVPH <BBP>N9TNs$N8GM-CM!&8GM-%Y%/%H%k (3 =EBP3Q2=!$%^%k%A%;%/%7%g%sK!!$5UH?I|K! ) DP_VHEVP Hermite 9TNs$N8GM-CM!&8GM-%Y%/%H%k DP_VTDEVC <B 3 =EBP3Q9TNs$N8GM-CM!&8GM-%Y%/%H%k DP_VLAND <BBP>N%9%Q!<%99TNs$N8GM-CM!&8GM-%Y%/%H%k (Lanczos K!!$BP3Q7A<03JG<K! ) DP_VRANN3 @55,Mp?t$N@8@. $J $*!$ <B 3 =E BP 3Q 9T Ns $N 8G M- CM!& 8G M- %Y %/ %H %k $r 5a $a $k %5 %V %k!< %A %s DP_VTDEV $O DP_VTDEVC $K 0\ 9T$7$F$$$^$9!% 9

6 Analyzer %W%m%0%i%‘ $N@-G=B,Dj!$ %G%P%C%0;Y 1g%D!<%k$N Analyzer $, 1997 G/ 9 7n$K%P!< %8%g%s%"%C%W$5 $l$^$7 $?!%%^%K%e%"%k$b [4] $K2~HG$5$l$F$$$^$9!% 6.1 ?75!G= � C1 0l PE $G F0 :n $9 $k F ortran %W %m %0 %i %‘ $N K] Lu ;~ $H <B 9T ;~ $K <} =8 $7 $? >p Js $r 2r @O $7 $F <B 9T 2s ?t $d %k!<%W$N2sE>?t$J$I$N%Y%/%H%k2=>pJs$r=PNO$9$k%D!<%k$G$"$k Coun ter $,%5%]!<%H$5$l$^$7$?!% � @- G= 2r @O %D!< %k Sampler $K <j B3 $- $4 $H $N %Y %/ %H %k %R%C %H N( $r B, Dj $9 $k 5! G= $, DI 2C $5 $l $^ $7 $?!% $^ $?!$F0E*$K%j%s%/$5$l$?%W%m%0%i%‘$X$NBP1~$b2DG=$K$J$j$^$7$?!% � PEP A $K$h$k C %W%m%0%i%‘$N%G!<%?:N<h$,4D6-JQ?t$G@_Dj$G$-$k$h$&$K$J$j$^$7$?!% � %^%K%e %"%k $K5-=R $5$l$F $$$k JBNs%W %m%0%i %‘$N BPOC7? JBNs%G %P%C%, pfdb $O1? MQ>e$N LdBj$+ $iEv LL MxMQ$G$-$^$;$s!% 6.2 Coun ter $NMxMQJ}K! Coun ter $O!$ C1 0l PE $G F0 :n $9 $k F ortran %W %m %0 %i %‘ $K BP $7!$ <j B3 $-!$ %k!< %W!$ J8 $N <B 9T 2s ?t!$ %k!< %W $N 2s E> ?t!$ IF J8 $N @5 $7 $+$C $? 3d 9g $J $I $N >\ :Y $J <B 9T >u 67 $r %W %m %0 %i %‘ %j %9 %H $H 6& $K I= <( $9 $k %D!< %k $G$9!% Coun ter $r;HMQ $9$k$? $a$K$O K]Lu;~ %*%W%7%g %s -Wc $N;XDj $,I,MW $G$9!%$? $@$7!$ -Wc %*%W%7%g %s$N;X Dj$K$h$j Coun ter MQ$N%*%V%8%’%/%H%3!<%I$,A^F~$5$l$k$?$a!$DL>o$h$j<B9T@-G=$, Nt2= $7$^$9 4 !% !|%P%C%A%j%/%(%9%H$N5-=RNc F ortran %W %m %0 %i %‘ \ example.f90 " $K BP $7!$ K] Lu $+ $i Coun ter $K $h $k 2r @O $^ $G 9T $J $& %P%C %A %j %/ %( %9%H$r5-=R$9$k$H!$<!$NNc$h$&$K$J$j$^$9!% # <--- csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wc example.f90 <--- -Wc %*%W%7%g%s$rIU$1K]Lu setenv FJCNT file:counter.data <--- 4D6-JQ?t$N@_Dj a.out <--- <B9T>pJs$N:N<h fjsamp example.ainf <--- Counter $K$h$k2r@O frt %3%^%s%I$K -Wc %*%W%7%g%s$rIU2C$7$?K]Lu$N7k2L!$<B9T%U%!%$%k a.out $HK]Lu>pJs%U%!%$%k example.ainf $, @8 @. $5 $l $^ $9 5 !% <! $K csh $N setenv %5 %V %3 %^ %s %I $K $h $k 4D 6- JQ ?t $r @_ Dj $7 $^ $9!% 4D 6- JQ ?t L> $O \ FJCNT " $G $9!% \ file: " $K B3 $/ %U%! %$ %k $K <B 9T >p Js $, =P NO $5 $l $^ $9!% %U%! %$ %k L> $O G$ 0U $G $9!%$3$3$G$O \ counter.data " $H$$$&L>A0$K$7$F$$$^$9!% Coun ter $K$h$k2r@O$O Sampler $HF1$8 fjsamp %3%^ %s%I $G $9!%K] Lu >pJs %U%! %$%k ( Nc $G$O example.ainf ) $r0z ?t $K;X Dj $7$^ $9!% fjsamp %3%^ %s %I$N 5! G=$O kyu-vpp $N man fjsamp $G$b8!:w$G$-$^$9!% 4 $3 $N E@ $, Sampler $H $N Bg $- $J 0c $$ $G $9!% Sampler $O DL >o $N <B 9T %U%! %$ %k $K BP $7 2r @O $, $G $- $k $? $a!$ <B 9T @- G= $O $[ $H $s $I JQ$o $j $^$; $s!% $?$@ $7!$ Coun ter $N J}$, $h $j >\:Y $J %A%e!< %K%s %0 >p Js$r <} =8$7 $^ $9 $N$G!$ >u 67 $K1~ $8 $F;H $$ J, $1$k $3 $H $r$* 4+ $a$7$^$9!% 5 3HD%;R \ ainf " $,<+F0E*$K$D$-$^$9!%K]Lu$rBPOCE*$K9T$J$&$3$H$b2DG=$G$9!% 10

!|2r@O7k2L$N=PNONc Coun ter $N2r@O7k2L$OI8=‘=PNO$KJV5Q$5$l$^$9!% Status : Serial Number of Processors : 1 Synthesis Information Exec-cnt| Loop-leng| Name 24096| 362| LAPLACE_ 1| 147| STRLINE_ 1| 1184| MAIN__ -| 0| VAL_ | 361| TOTAL Program Unit Information(LAPLACE_)++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Procedure List: Exec-cnt| Loop-leng| Name 48192| 241| laplace.calc_ 24096| 96641| laplace_ | 362| PROCEDURE_TOTAL Loop & Array Expression List: Loop-exe| Loop-leng| V_Mark| kind | Line 19228608| 241| V | DO | 00000060 - 00000065 24096| 96641| V | ARRAY | 00000053 - 00000053 48192| 399| V | DO | 00000059 - 00000066 Vectorize Statement List: Line Exec-cnt true v o a 00000046 ! 00000047 24096 SUBROUTINE LAPLACE(DELTA) 00000048 USE VAL 00000049 REAL*8 DELTA 00000050 24096 CALL CALC(P1, P2) 00000051 24096 DELTA = 0.0 00000052 24096 CALL CALC(P2, P1) 00000053 24096 v v D = ABS(P2 - P1) 00000054 24096 DELTA = MAXVAL(D) 00000055 ! 00000056 CONTAINS 00000057 48192 SUBROUTINE CALC(PIN, POUT) 00000058 REAL*8 PIN(IXMESH,IYMESH), POUT(IXMESH,IYMESH) 00000059 48192 v DO J=2, IYMESH-1 00000060 19228608 v DO I=1, IXMESH 00000061 4.63E+09 83.1 v IF (MBOUND(I, J)) THEN 00000062 3.85E+09 v POUT(I,J)=(PIN(I+1,J)+PIN(I-1,J)+PIN(I,J+1)& 00000063 +PIN(I,J-1))*0.25 00000064 4.63E+09 v ENDIF 00000065 4.63E+09 v END DO 00000066 19228608 v END DO 00000067 48192 END SUBROUTINE CALC 00000068 24096 END Message List: vectorization messages: Internal subprogram name(laplace.calc_) jpc1101i-i ‘‘sampler-spe.f90’’, line 61 - 65: Vectorized by DO variables J and I. jpc1002i-i ‘‘sampler-spe.f90’’, line 62 - 62: Vectorized with masked operation method. : 11

$b$7%P%C%A%j%/%(%9%H$r sh $G5-=R$7$F$$$k ( B($A@hF,$N # $r$D$1$J$$ ) >l9g!$4D6-JQ?t$N@_Dj$O FJCNT=file:counter.data export FJCNT $H$J$j$^$9!% 6.3 4D6-JQ?t$N@_Dj$K$h$k PEP A $NMxMQ (C/VP) PEP A $O PE $N F0 :n $K 4X $9 $k >p Js $r :N <h $9 $k %D!< %k $G $9!% => Mh PEP A $N 4D 6- JQ ?t $N @_ Dj $K $h $k ;H MQ $O F ortran $N $_ $G $7 $? $,!$ :# 2s $N %P!< %8%g %s %"%C %W $K $h $j C/VP %W %m %0 %i %‘ $K $b E, MQ 2D G= $H $J $j $^ $7 $?!% 4D6-JQ?t$O F ortran $HF1$8 FJPEPA !$JQ?t$O ON $G$9!%%P%C%A%j%/%(%9%H$N5-=RNc$O0J2<$NDL$j$G$9!% a.out $O C/VP $K$h$j:n@.$7$?<B9T%U%!%$%k$G$9!% # cd EXAMPLE setenv FJPEPA ON <--PEPA 4D6-JQ?t$N@_Dj a.out <-- <B9T :N<h $5$l $?>p Js$O I8=‘ %( %i!<=P NO$K =q$- =P$5 $l $^$9!% :N<h 9‘L\ $K$D $$ $F$O [3] $^$? $O [4] $r ;2 >H$7 $F2< $5$$!% ;29MJ88% [1] UXP/V F ortran 90/VP ;HMQ<j0z=q V10 MQ , J2U5-0050, IY;NDL3t<02q<R (1995). [2] UXP/V C/VP ;HMQ<j0z=q V10 MQ , J2U5-0120, IY;NDL3t<02q<R (1997). [3] VPP700/56 Mx MQ $N <j 0z ( Bh 1.0 HG ), 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!<!& %W %m %0 %i %‘ %i %$ %V %i %j << (1997). [4] UXP/V %"%J%i%$%6;HMQ<j0z=q V12 MQ , J2U5{0131, IY;NDL3t<02q<R (1997). [5] EOIt A1N4 : VPP700/56 $G$NBPOC7?=hM} , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.30, No.2, pp.167{ 185 (1997). 12