HFMQ UNIX %5!<%P$K$*$1$k%W%m%0%i%_%s%08@8lMxMQK! EOIt A1N4 � 2000 G/ 1 7n $h $j!$ HF MQ 7W ;; 5! FUJITSU M-1800/20U $, HF MQ UNIX %5!< %P FUJITSU GP7000F %b %G %k 900 $KCV$- 49 $( $i $l$^ $7 $?!% UNIX %7 %9 %F%‘ $N %[ %9 %HL> $O F1 $8 \kyu-cc" $G $9!%5l kyu-cc $N Mx MQ <T %U%!%$ %k $O $= $N$^ $^?7 kyu-cc $K0z$-7Q$,$l$F$$$^$9!% ?7 kyu-cc $G$O!$ MxMQ <T$, 3NJ] $G$- $k:G Bg 5-21 MFNL $,5l kyu-cc $N 0.5GB $+ $i 32GB $X$H HtLv E* $KA} Bg $7 $^$7$?!% $^ $?!$ $$ $/$D $+ $N F ortran %W %m %0 %i%‘ $r MQ $$ $F=h M} B. EY $rHf 3S $7 $? $H $3$m!$ M-1800/20U $N %Y %/ %H %k%f %K%C%H$r;HMQ$7$J$$>l9g$N 7W;;$K$*$$ $F?7 kyu-cc $O5l kyu-cc $N 2 G\$+$i 5 G\ $N@-G= $r<( $7$^$7$?!%$3$N !V 2 G\ $+ $i 5 G\!W $H $$ $& @- G= $O!$ ?7 kyu-cc $N $R $H $D $N CPU $K $* $1 $k B, Dj 7k 2L $G $9!% ?7 kyu-cc $G $O!$ $5 $i $K <+ F0 JB Ns 2= %* %W %7%g %s!$ :G E, 2= ;X <( 9T!$ Op enMP F ortran !$ MPI !$ JB Ns HG ?t CM 7W ;; %i %$ %V %i %j $J $I $K $h $k JB Ns 2= <j K! $rMQ $$ $k $3 $H $G!$:G Bg 32CPU $r ;H$C $? 7W ;; $r 9T $J $& $3 $H $, $G $- $^ $9!% $D $^ $j!$ M} O@ >e $O $5 $i $K 32 G\ B. $/ $J $k 2DG=@-$,$"$j$^$9!% $3 $N 5- ;v $G $O!$ ?7 kyu-cc $N %W %m %0 %i %‘ 8@ 8l $G $" $k F ortran, C, C++ $N 4p K\ E* $J Mx MQ J} K! $K $D $$ $F @b L@ $7 $^ $9!%$J$*!$ kyu-cc $NMxMQ$K4X$9$k:G?7$N>pJs!$%*%s%i%$%s%^%K%e%"%k$X$N%j%s%/$J$I$O http://www.cc.kyushu-u.ac.jp/library/GP7000F/GP7000F.html $GE,59$*CN$i$;$7$^$9!% 1 HFMQ UNIX %5!<%P $3$3$G$O!$HFMQ UNIX %5!<%P FUJITSU GP7000F %b%G%k 900 $N%W%m%0%i%_%s%08@8l$rMxMQ$9$k$?$a $KI,MW$J4pK\E*$J;v9‘$r@bL@$7$^$9!% 1.1 kyu-cc %M%C %H %o!< %/ 7P M3 $G HF MQ UNIX %5!< %P $K @\ B3 $9 $k >l 9g $N %[ %9 %H L>!$ %I %a %$ %s L>!$ IP %" %I %l %9 $O I= 1 $NDL$j$G$9!% I= 1: HFMQ UNIX %5!<%P$N%[%9%HL>$J$I %[%9%HL> kyu-cc %I%a%$%sL> cc.kyush u-u.ac.jp IP %"%I%l%9 133.5.9.1 ssh, telnet, rlogin $J$I$G kyu-cc $K@\B3$9$k>l9g$K$O!$%[%9%HL> + %I%a%$%sL>$N!H kyu-cc.cc.kyush u- u.ac.jp !I$^ $? $O IP %" %I %l %9 $N !H 133.5.9.1 !I $r ;X Dj $7 $^ $9!% 6q BN E* $J @\ B3 J} K!!$ %U%! %$ %k $N E> Aw J} K! $O [20], [21], [22] $r;2>H$7$F$/$@$5$$!% 1.2 %*%Z%l!<%F%#%s%0%7%9%F%‘ kyu-cc $N %* %Z %l!< %F%# %s %0 %7 %9 %F %‘ (OS) $O!$ 8& 5f << $N %o!< %/ %9 %F!< %7%g %s $J $I $G 9- $/ MQ $$ $i $l $F $$ $k UNIX OS $N0l <o $G$" $k Solaris7 $G$9!% UNIX $r ;H$C$? $3$H $N $"$k J} $J$i $P!$ 0cOB 46$J $/ kyu-cc $r MxMQ $9 $k $3 $H $, $G $- $^ $9!% F| K\ 8l J8 ;z %3!< %I $O EUC !$ %m %0 %$ %s %7%’ %k $O csh $G $9!% UNIX $N 4p K\ E* $J MxMQJ}K!$K$D$$$F$O [23] $r;2>H$7$F$/$@$5$$!% � 6e=#Bg3XBg7?7W;;5!%;%s%?!< E-mail: watanabe@cc.kyushu-u.ac.jp http://www.cc.kyushu-u.ac.jp/RD/watanabe/ 1

1.3 kyu-vpp, wisdom $H$N%U%!%$%k6&M- kyu-cc $N %[!< %‘ %G%# %l %/ %H %j $K$" $k !H VPP !I $H $$ $& L> A0 $N %G%# %l %/ %H %j $H %9!< %Q!< %3 %s %T%e!< %? FU- JITSU VPP700/56 ( %[ %9 %H L> : kyu-vpp) $N %[!< %‘ %G%# %l %/ %H %j $H $N 4V $K %7 %s %\ %j%C %/ %j %s %/ $, D% $i $l$F $$ $^ $9!% VPP G[ 2< $N %U%! %$ %k $r ;X Dj $9 $k $3 $H $K $h $j!$ kyu-vpp $N %U%! %$ %k $r kyu-cc $N %" %W %j %1!< %7%g%s!&%=%U%H %&%’%"$N F~NO%G!< %?$H$7 $?$j!$ kyu-vpp $N%U%! %$%k$r JT=8$7!$ %P%C%A%8%g %V$r EjF~$9 $k $3$H$b$G$-$^$9!% $^ $?!$C< Kv %5!<%P wisdom $+ $i$O kyu-cc, kyu-vpp $N %U%! %$%k $r FI$_ =q $-$9 $k $3$H $, $G $-$^ $9!% $3$l $^$G wisdom $GF0:n$7$F$$$? SPSS, Mathematic a , L A T E X 2 " $J$I$N%=%U%H%&%’%"$O 2000 G/ 1 7n$h$j kyu- cc $K 0\ 9T$5 $l$F $$ $^$9!% MxMQ <T%U%! %$ %k$O wisdom $K$= $N $^$^ ;D$5 $l$F $$ $^$9 $N$G!$ I,MW $J %U%!%$ %k$O E,59 kyu-cc $X%3%T!<$7$F$/$@$5$$!% 1.4 %(%G%#%? 8= :_ kyu-cc $G Mx MQ $G $- $k %( %G%# %? $O I= 2 $N DL $j $G $9!% m ule $N ;H MQ J} K! $O [23] $r!$ je $N Mx MQ J} K! $O [24] $r;2>H$7$F$/$@$5$$!% I= 2: kyu-cc $N%(%G%#%? %(%G%#%?L> %3%^%s%IL> Hw9M m ule mule(/usr/local/bin/mule) m ule 2.3 !%F|K\8lF~NO$O F ree Wnn 1.1 vi vi(/usr/bin/vi) MxMQJ}K!$O man vi je je(/usr/local/bin/je) PFD %i%$%/$J%(%G%#%? 1.5 <B9T$N<j=g F ortran, C, C++ $G5-=R$7$?%W%m%0%i %‘$rF0:n$5$;$k$K$O!$K]Lu!&7k9gJT =8!&<B9T$H$$$& 3 $D$N2aDx $rF’$_$^$9!% :G=i$NK] Lu=hM} 1 $K$h$j!$%W%m %0%i%_%s%08@ 8l$r7W;;5!$N M}2r$G$-$k5! 3#8l$KJQ49$7 $^$9!%$3$N%U%!%$ %k$r %*%V%8%’%/%H%U%!%$%k $H8F$S$^$9!%?tCM7W;;%i%$%V%i%j$G$"$k SSL I I([7]), IMSL %i%$%V%i%j ([14]) $J$I$O%*%V%8%’%/%H%U%!%$%k$N=89gBN$G$9!% %*%V%8%’%/%H%U%!%$%k$O$=$N$^$^$G$O<B9T$G$-$^$;$s!%<B9T$N$?$a$KI,MW$J<jB3$-$r%*%V%8%’%/%H%U%! %$%k$KAH$_9~$‘=hM}$r 7k9g JT=8 2 $H8F $S$^$9!%7k9gJT=8 =hM}$K$h$j:n @.$5$l$?%U%!%$ %k$r <B9T2DG=%U%! %$ %k $H 8F $S $^ $9!% <B 9T 2D G= %U%! %$ %k L> $r %3 %^ %s %I $H $7 $F ;X Dj $9 $k $3 $H $K $h$C $F Mx MQ <T $, %=!< %9 %W %m %0 %i %‘ $K5-=R$7$?=hM}$,<B9T$5$l$^$9!% <! >O$G @b L@$9 $k$h $& $K!$DL >o frt , fcc , FCC %3 %^%s %I $r;H MQ $9$k $H!$%=!< %9 %W%m %0 %i%‘ $r K]Lu $7 7k9g JT=8 $K $h $j <B 9T 2D G= %U%! %$ %k $r :n @. $9 $k $^ $G $N <j =g $, <+ F0 E* $K 9T $o $l $^ $9!% <B 9T 2D G= %U%! %$ %k $, :n @. $5 $l$? ;~ E@ $G Cf 4V %U%! %$ %k $G $" $k %* %V %8%’ %/ %H %U%! %$ %k $O >C 5n $5 $l $^ $9!% %* %W %7%g %s $r ;X Dj $9 $k $3 $H $G!$ K]Lu CJ 3, $G =h M} $r BG $A @Z $j!$ %* %V %8%’ %/ %H %U%! %$ %k $r J] B8 $9 $k $3 $H $b $G $- $^ $9!% J] B8 $5 $l $? %* %V %8%’ %/ %H%U%! %$ %k $O!$ 7k 9g JT =8 $N :] $K I, MW $K 1~ $8 $F %a %$ %s %W %m %0 %i %‘ $+ $i 8F $S =P $5 $l $k $3 $H $G!$ <B 9T %U%! %$ %k $r9=@.$9$k0lIt$H$J$j$^$9 ( ?^ 1) !% sample.c sample.o a.out � � %=!<%9%W%m%0%i%‘ � � K]Lu � ! � � %*%V%8%’%/%H%U%!%$%k � � 7k9gJT=8 � ! � � <B9T2DG=%U%!%$%k � � + * J]B82DG= SSL I I, IMSL, etc. %*%V%8%’%/%H%U%!%$%k ?^ 1: <B9T2DG=%U%!%$%k$N:n@.<j=g 1 !V%3%s%Q%$%k!W$H8F$V$3$H$b$"$j$^$9!% 2 !V%j%s%/!&%(%G%#%C%H!W$^$?$OC1$K!V%j%s%/!W$H8F$V$3$H$b$"$j$^$9!% 2

1.6 MxMQ7ABV kyu-cc $G%W%m%0%i%‘$rK]Lu!&7k9gJT=8!&<B9T$9$kJ}K!$O!$ BPOC7?=hM} $H %P%C%A=hM} $KJ,$+$l$^$9!% BP OC 7? =h M} $H $O!$ %3 %^ %s %I F~ NO $K $h$C $F K] Lu $d <B 9T $J $I $r %$ %s %? %i %/ %F%# %V $K 9T $J $& Mx MQ 7A BV $N $3 $H $G$9!%BPOC7?=hM}$OK]Lu$d%G%P%C%0!$$9$0$K7k2L$,JV$C$F$/$k$h$&$J%W%m%0%i%‘$N<B9T$KE,$7$F$$$^$9!% %P%C %A =h M} $H $O!$ 0l O" $N =h M} <j =g $r %7%’ %k %9 %/ %j %W %H %U%! %$ %k $K 5- =R $7 $? !V%P%C %A %j %/ %( %9 %H!W $H 8F $P$l$k $b $N $r qsub %3 %^ %s %I$K $h$C $F 7W ;; 5! $K0M Mj $9 $k Mx MQ 7ABV $N $3 $H $G $9!% %P%C%A =h M} $O B? $/ $N5- 21 NN0h $d CPU $r I, MW $H $7 $? $j!$ =h M} ;~ 4V $, ?t == J,!$ ?t ;~ 4V $K $* $h $V %W %m %0 %i %‘ $N <B 9T $K E, $7 $F $$ $^ $9!% 15 J, $r D6$( $k%P%C %A =hM} $K$D $$$F $O!$ BPOC 7?=h M}$K Hf $Y 3JCJ$K0B$$ Mx MQ IiC4 6b$, @_Dj $5 $l$F $$$^ $9 3 !% D9;~4V$K$*$h$V%8%g%V$O!$@’Hs%P%C%A=hM}$G<B9T$7$F$/$@$5$$!% $J $* UNIX $G $h $/ 9T $J $&!$ %3 %^ %s %I %i %$ %s $N :G 8e $K !H & !I $r $D $1 $k =h M} J} K! $O %P%C %A =h M} $G $O $J $/ BP OC7?=hM}$H$_$J$5$l$^$9 $N$GCm0U$7$F$/$@$5$$!% 1.7 @)8BCM BPOC7?=hM}!&%P%C%A=hM}$N@)8BCM$OI= 3 $NDL$j$G$9!% I= 3: kyu-cc $N@)8BCM =hM}7ABV %-%e!<L> 5-21MFNL CPU ;~4V � Hw9M BPOC7?=hM} | 1GB 12 ;~4V 12CPU $^$G;HMQ2D sc 4GB 120 ;~4V HsJBNs8~$1 %P%C%A=hM} sc8 8GB 120 ;~4V 8CPU $^$G;HMQ2D sc32 32GB 120 ;~4V 32CPU $^$G;HMQ2D � JBNs%8%g%V$O3F CPU ;~4V$N9g7W 2 F ortran $NBPOC7?=hM} $3 $3 $G $O!$ F ortran %W %m %0 %i %‘ $N BP OC E* $J Mx MQ J} K! $K $D $$ $F @b L@ $7 $^ $9!% >\ $7 $$ Mx MQ J} K! $O [1] $r!$ $^$? F ortran $NJ8K!$K$D$$$F$O [2] $r;2>H$7$F$/$@$5$$ 2.1 5l kyu-cc $+$i$NJQ99E@ $*$b$JJQ99E@$O0J2<$NDL$j$G$9!% 1. =>Mh$N F OR TRAN 77 $+$i F ortran 95 5,3J$K40A4=‘5r$H$J$j$^$7$?!%$[$H$s$I$NMxMQ<T%W%m%0%i %‘ $O=$ @5$9 $k$3 $H $J$/ ?7 kyu-cc $G $bK] Lu 2DG= $G$9!% %*%V %8%’ %/%H %U%!%$ %k!$<B 9T2D G= %U%!%$ %k$O :F:n@.$, I,MW$G$9!%>\ $7$/$O [1] $N!VIY;N DL%[%9%H7O F OR TRAN %3%s%Q%$ %i$H$N8_49!W$r ;2>H$7 $F$/$@$5$$!% 2. IbF0>.?tE@7A<0 $, IBM 7A<0 (M 7A<0 ) $+$i kyu-vpp $HF1$8 IEEE 7A<0$KJQ99$5$l$^$7$?!%>\$7$/ $O [1] $N!V IBM370 7A<0 {IEEE 7A<0IbF0>.?tE@%G!<%?F~=PNOJQ49!W$r;2>H$7$F$/$@$5$$!% 3. <B9T2DG=%U%!%$%k$K@h$@$C$F!H ./ !I$N;XDj$,I,MW$K$J$j$^$7$?!% 4. SSL I I $N7k9gJ}K!$,!H -lssl2 !I$^$?$O!H -lssl2vp !I$+$i!H -lfssl2 !I$KJQ99$K$J$j$^$7$?!% 5. :GE,2=$K4X$9$k%*%W%7%g%s!$%G%P%C%0%*%W%7%g%s$,JQ99$5$l$F$$$^$9!% 3 2000 G/ 2 7n 8= :_ $N kyu-cc $N 1i ;; Ii C4 6b $O!$ BP OC 7? =h M} $, 1 IC $K $D $- 1 1_!$ %P%C %A =h M} $, 5 J, $^ $G 1 IC $K $D $- 2 1_!$ 5 J, $r D6 $( 15 J, $^ $G 1 IC $K $D $- 1 1_!$ 15 J, $r D6 $( $k $H 1 IC $K $D $- 0.1 1_ $G $9!% Mx MQ Ii C4 6b $N >\ :Y $O http://www.cc.kyushu-u.ac.jp/service/futankinhyo.html $r8fMw$/$@$5$$!% 3

2.2 %3%^%s%IL>$H%U%!%$%k3HD%;R kyu-cc $N F ortran $O!$:G ?7 $N JIS 5, 3J (JIS X 3000-1) $K 40 A4=‘ 5r $7$? <+ F0JB Ns 2=5! G= $rM- $9 $k F or- tran 95 %3%s%Q%$%i$G$9!% F ortran $NK]Lu$H7k9gJT=8$N%3%^%s%I$O frt(/opt/FSUNf90/bin/frt) $^$? $O f90(/opt/FSUNf90/bin/f90) $^ $? $O f95(/opt/FSUNf90/bin/f95) $G $9!% 3 $D $N %3 %^ %s %I $O Ey 2A$G$9!% F ortran %=!<%9%U%!%$%k$N3HD%;R 4 $O%W%m%0%i%‘$N7A<0$K1~$8$FI= 4 $N$h$&$K$7$F$/$@$5$$!% I= 4: F ortran $N%U%!%$%k3HD%;R 3HD%;R %W%m%0%i%‘$N<oN‘ .f90 $^$?$O .f95 <+M37A<0 .f $^$?$O .for 8GDj7A<0 %=!<%97A<0$N2r<a$O!$K]Lu;~%*%W%7%g%s -Fixed $^$?$O -Free $GJQ99$9$k$3$H$b$G$-$^$9!% 2.3 4pK\E*$J<j=g frt ( $^$?$O f90 , f95 ) %3%^%s %I$K$h$j K]Lu$*$h$S 7k9gJT=8 $r9T$$!$<B9T 2DG=%U%!%$ %k$r:n@.$7 $^$9!% 0J2<$O!$%U%!%$%kL>$r!H example.f95 !I$H$7$?Nc$G$9!% kyu-cc% frt example.f95 � � � � � "+K]Lu$H7k9gJT=8$K$h$j<B9T2DG=%U%!%$%k$r:n@. =h M} $, =E Bg $J %( %i!< $r 5/ $3 $9 $3 $H $J $/ =* N; $7 $? $J $i $P!$ <B 9T 2D G= %U%! %$ %k !H a.out !I $, :n @. $5 $l $F $$ $^$9!%<B9T$O%U%!%$%kL>$r%3%^%s%I$H$7$FF~NO$7$^$9!% kyu-cc% ./a.out � � � � � "+<B9T !ZCm0U![ a.out $K @h$@$C $F;X Dj $9$k !H ./ !I $O!$ !V8=:_ :n6H $7 $F$$ $k%G%# %l %/%H %j ( %+%l %s%H %G%# %l%/ %H %j ) $K$"$k%U%!%$%k$rBP >]$K$9$k!W$H$$$&0UL#$G $9!%5l kyu-cc(FUJITSU M-1800/20U $N UXP/M %7 %9 %F %‘ ) $G $O!$ !H a.out !I $H ;X Dj $9 $k $@ $1 $G <B 9T $9 $k $3 $H $, $G $- $^ $7 $?!% $7 $+ $7!$ %; %-%e %j %F%# 6/ 2= 5 $N $? $a!$ ?7 kyu-cc $K $* $$ $F $O Mx MQ <T $, @_ Dj $r JQ 99 $7 $J $$ 8B $j $3 $N $h $& $J <B 9T $O $G $- $J $$ $h $& $K $J$j$^$7$?!%I,$::G=i$K!H ./ !I$r;XDj$7$F$/$@$5$$!% 2.4 K]Lu!&<B9T;~$N?GCG%a%C%;!<%8 %W%m%0%i%‘$NK]Lu$^$?$O<B9T;~$K!$$?$H$($P0J2<$N$h$&$J%a%C%;!<%8$,=PNO$5$l$k$3$H$,$"$j$^$9!% kyu-cc% frt jprmx.f � � � � � Fortran diagnostic messages: program name(FMF001) jwd2006i-i "jprmx.f", line 123: $3 $N L> A0 $O , @k 8@ $@ $1 $5 $l $F $$ $F 0z MQ $5 $l $F $$ $^ $; $s .( L> A0 :VC) jwd2004i-i "jprmxss.f", line 700: $3 $N JQ ?t $O , CM $r @_ Dj $7 $F $$ $^ $9 $, 0z MQ $5 $l $F $$ $^ $; $s .( L> A0 :GKEY) : 4 %U%!%$%kL>$N:G8e$KCV$/J8;zNs$G!$%U%!%$%k$NB0@-$dFbMF$rI=$9L\E*$G;H$o$l$^$9!% 5 $? $^ $? $^ <B 9T 2D G= %U%! %$ %k $H F1$8 L> A0 $N ( %+ %l %s %H %G%# %l %/ %H %j $K $J $$ )UNIX %3 %^ %s %I!$ %7%’ %k %9 %/ %j %W %H $J $I $, 8F $S=P $5$l $F $7 $^ $$!$ :G 0-!$ Bg @Z $J %U%! %$ %k $, >C 5n $5 $l $F $7 $^ $& $J $I $N M= 4| $; $L ;v BV $r KI $0 $3 $H $, L\ E* $G $9!% $^ $?!$ 8= :_ $N %9!< %Q!< %3%s %T%e!< %? VPP700/56( %[ %9 %H L> : kyu-vpp) $G $O !H ./ !I $N ;X Dj $O I, MW $" $j $^ $; $s $,!$ Mh G/ 1 7n F3 F~ M= Dj $N <! 4| %9!< %Q!< %3 %s%T%e!<%?$G$O@_Dj$rJQ99$9$kM=Dj$G$9!% 4 kyu-cc% ./a.out � � � � � jwe0011i-e A floating overflow exception was detected. error occurs at g_adxi loc ff17692c offset 000001a8 g_adxi (f) at loc ff176784 called from loc 00035b54 in mpfunmod.mpinrl_ : \ jwd " $G ;O $^ $k %a%C %;!< %8 $O K] Lu ;~ $N ?G CG %a%C %;!< %8 $G $9!% :G 8e $N J8 ;z $K $h$C $F %a%C %;!< %8 $N %l %Y %k $,H=Dj$G$-$^$9!%>\:Y$O [3] $r;2>H$7$F$/$@$5$$!% I= 5: K]Lu;~$N?GCG%a%C%;!<%8$N:G8e$NJ8;z$H0UL# J8;z 0UL# i %(%i!<$G$O$J$$$,Cm0U$rB%$9%a%C%;!<%8$G$9!% w 7ZEY$N%(%i!<$,H/@8$7$?$3$H$r<($7$^$9!%K]Lu=hM}$OB39T$5$l$^$9!% s =E EY$N%(%i!<$r <($9%a%C%;!<%8$G $"$j!$%7%9%F %‘$O%(%i!<$N J8$rL5;k$7!$ $= $NB>$NJ8$K$D$$$F$O=hM}$rB39T$7$^$9!% u CWL?E*$J%(%i!<$r<($9%a%C%;!<%8$G$"$j!$%7%9%F%‘$O=hM}$rBG$A@Z$j$^$9!% \ jwe " $G ;O $^ $k %a%C %;!< %8 $O <B 9T ;~ $N ?G CG %a%C %;!< %8 $G $9!% $3 $A $i $b :G 8e $N J8 ;z $K $h$C $F %a%C %;!< %8 $N%l%Y%k$,H=Dj$G$-$^$9!%>\:Y$O [4] $r;2>H$7$F$/$@$5$$!% I= 6: <B9T;~$N?GCG%a%C%;!<%8$N:G8e$NJ8;z$H0UL# J8;z 0UL# i %(%i!<$G$O$J$$$,Cm0U$rB%$9%a%C%;!<%8$G$9!% w 7ZEY$N%(%i!<$,H/@8$7$?$3$H$r<($7$^$9!%<B9T$OB39T$5$l$^$9!% e Cf EY$N%(%i!<$,H/ @8$7$?$3$H$r <($7$^$9!%%(%i!< $,H/@8$7$? J8$OL5;k$5$l $^ $9!% 10 2s%(%i!<$,H/@8$9$k$H<B9T$,BG$A@Z$i$l$^$9!% s =EEY$N%(%i!<$,H/@8$7$?$3$H$r<($7$^$9!%<B9T$OBG$A@Z$i$l$^$9!% u <B 9T$,B39T$G$- $J$$$h$&$JCW L?E*$J%(%i!<$, H/@8$7$?$3$H $r<($7$^$9!%<B 9T $OBG$A@Z$i$l$^$9!% 2.5 %*%V%8%’%/%H%U%!%$%k$N:n@.$HMxMQJ}K! K] Lu ;~ %* %W %7%g %s -c $r ;X Dj $9 $k $3 $H $K $h $j!$ 7k 9g JT =8 $r 9T $o $:!$ %* %V %8%’ %/ %H %U%! %$ %k $N :n @. $^ $G $r9T$&$3$H$b$G$-$^$9!% kyu-cc% frt -c example.f95 � � � � � "+%*%V%8%’%/%H%U%!%$%k$N:n@. %* %V %8%’ %/ %H %U%! %$ %k $N 3H D% ;R$O .o $G $9!% Nc $G $O !H example.o !I $H $$ $& L> A0 $N %U%! %$ %k$, :n @. $5 $l $^$9!% %* %V %8%’ %/ %H %U%! %$ %k $O!$ 4{ $K %G %P%C %/ $, =* N; $7 $? I{ %W %m %0 %i %‘ $r %a %$ %s %W %m %0 %i %‘ $H @Z $j N% $7 $F 4I M}$9 $k >l 9g $K $h $/ MQ $$ $i $l $^ $9!% Nc $H $7 $F!$ %a %$ %s %W %m %0 %i %‘ $r !H main.f95 !I!$ F OR TRAN 77 $G 5- =R$5 $l $? I{%W %m %0 %i %‘ $r 5- =R $7 $? %U%! %$ %k $r !H sub.f !I $H $7 $^ $9!% $^ $:!$ sub.f $r -c %* %W %7%g %s $r IU $1$FK]Lu$7!$%*%V%8%’%/%H%U%!%$%k sub.o $r:n@.$7$^$9!% kyu-cc% frt -c sub.f � � � � � "+%*%V%8%’%/%H%U%!%$%k$N:n@. <! $K!$ %a %$ %s %W %m %0 %i %‘ $r K] Lu $7!$ %* %V %8%’ %/ %H %U%! %$ %k $r 7k 9g $9 $k $3 $H $G <B 9T 2D G= %U%! %$ %k $r :n @. $7$^$9!% kyu-cc% frt main.f95 sub.o � � � � � "+<B9T2DG=%U%!%$%k$N:n@. 5

$3 $N $h $& $K $9 $k $H!$ %a %$ %s %W %m %0 %i %‘ $r 2? EY $b =$ @5 $9 $k >l 9g $G $b I{ %W %m %0 %i %‘ $N K] Lu $O 0l EY $@ $1 $G :Q $‘$?$a!$K]Lu;~4V$,C;=L$G$-$^$9!% frt %3%^ %s%I$K $O>e$N Nc$N $h$&$K %*%V%8%’ %/%H %U%!%$%k ( 3H D%;R .o $N%U%!%$ %k ) $b;XDj $9$k$3 $H$, $G $-$^$9!%$^$?!$J#?t$N%=!<%9%W%m%0%i%‘%U%!%$%k!$%*%V%8%’%/%H%U%!%$%k$b;XDj$9$k$3$H$,$G$-$^$9!% 2.6 K]Lu;~%*%W%7%g%s $h$/MQ$$$k F ortran $NK]Lu;~%*%W%7%g%s$rI= 7 $K<($7$^$9!% I= 7: $h$/MQ$$$k F ortran $NK]Lu;~%*%W%7%g%s %*%W%7%g%s 5!G= -c %* %V %8%’ %/ %H %U%! %$ %k $N :n @. $^ $G $r 9T $$ $^ $9!% 7k 9g JT =8 $r 9T $o $: <B 9T 2D G= %U%! %$ %k$O:n@.$5$l$^$;$s!% -o �lename <B9T2DG=%U%!%$%kL>$^$?$O%*%V%8%’%/%H%U%!%$%kL>$r �lename $KJQ99$7$^$9!% -Free <+M37A<0$N F ortran %W%m%0%i%‘$H$7$FK]Lu$7$^$9!% -Fixed 8GDj7A<0$N F ortran %W%m%0%i%‘$H$7$FK]Lu$7$^$9!% -Hasu %W %m %0 %i %‘ $N %G %P%C %0 $N $? $a!$ 0z ?t $N BE Ev @- $N 8! ::!$ E: ;z <0!& It J, Ns HO 0O $N 8! ::!$ L$ Dj 5A %G!< %? $N 0z MQ $N 8! :: $r 9T $J $$ $^ $9!% %a%C %;!< %8 $O K] Lu ;~!$ <B 9T ;~ $K =P NO $5 $l $^ $9!% <B 9T ;~ 4V $, A} Bg $9 $k $? $a!$ >. 5, LO $J %W %m %0 %i %‘ $K BP $7 %G %P%C %0 $r 9T $J $$!$ %G %P%C %0 =* N; 8e $O I, $:!$ <B 9T 2D G= %U%! %$ %k!$ %* %V %8%’ %/ %H %U%! %$ %k $O :F :n @.$7$F$/$@$5$$!% -Am %b %8%e!< %k $r K] Lu $9 $k >l 9g $K ;X Dj $7 $^ $9!% >\ $7 $/ $O [1] $N !V%b %8%e!< %k $* $h $S %b %8%e!<%k0zMQ$NCm0U;v9‘!W$r;2>H$7$F$/$@$5$$!% -Kfast K]Lu$7$F$$$k%^%7%s>e$G9bB.$K<B9T$5$;$k$3$H$r;X<($7$^$9!% -Keval 1i ;; I> 2A J} K! $N JQ 99 $N :G E, 2= $, 9T $o $l $^ $9!% 7W ;; 8m :9 $K 1F 6A $, @8 $8 $k $3 $H $, $" $j $^$9$N$GCm0U$,I,MW$G$9!%>\$7$/$O [1] $N!V:GE,2=5!G=!W$r;2>H$7$F$/$@$5$$!% -KV8PFMADD GP7000F %b %G%k 900 $N%"!<%-%F%/%A%c$r 3h$+$7$?%*%V%8%’%/%H%W%m%0%i%‘$r@8@. $7$^$9!% -Kgs 9-0hL?Na%9%1%8%e!<%j%s%0$K$h$k:GE,2=$r;X<($7$^$9!% -Kprefetch %a%b%j$N@hFI$_5!G=$r;HMQ$7$?:GE,2=$r;X<($7$^$9!% -X9 8@ 8l ;E MM $, F ortran 95 $G $" $k $H 2r <a $7 $F K] Lu $7 $^ $9!% 3H D% ;R $, .f $^ $? $O .for $N %U%!%$ %k $K F ortran 90 $+ $i ?7 $?$K %5 %]!< %H $5 $l $?AH 9~ $_ 4X ?t $J$I $r 5- =R $9 $k >l 9g$KI,MW$G$9!% -KV9 64 %S%C %H %b!< %I $N <B 9T 2D G= %W %m %0 %i %‘ $r :n @. $7 $^ $9!% 5- 21 MF NL $, 2GB $r D6 $( $k >l 9g $K $O I, $: ;X Dj $7 $F $/ $@ $5 $$!% $? $@ $7!$ @) 8B CM $N 4X 78 $+ $i BP OC 7? =h M} $K $h $k <B 9T$O $G$- $^ $;$s!% -KV9 %* %W %7%g%s $r;X Dj$7 $J $$%* %V%8%’ %/ %H%U%! %$%k $H$N :. :_$O $G$-$^$;$s!% !~%G%P%C%0%*%W%7%g%s$N;XDjNc 0J2<$O!$%G%P%C%0%*%W%7%g%s$r;XDj$7$FK]Lu!&7k9gJT=8$7!$<B9T$9$kNc$G$9 6 !% 6 M=4|$7$J$$%P%0$,8+$D$+$k>l9g$b$"$j$^$9!%I.<T$O%W%m%0%i%‘3+H/$N:G=*%A%’%C%/$H$7$F$h$/;H$$$^$9!% 6 kyu-cc% frt -Hasu example.f95 � � � � � "+%G%P%C%0%*%W%7%g%s$N;XDj kyu-cc% ./a.out � � � � � "+<B9T$rDL$7$F%G%P%C%0 jwe0320i-w line 7 The subscript or substring M is out of the specified range (reference value: 334,1001, specification value: 1:1000,1:1000). error occurs at MAIN__ line 7 loc 00010a1c offset 00000180 MAIN__ at loc 0001089c called from o.s. "+7Y9p%a%C%;!<%8 taken to (standard) corrective action, execution continuing. !~:GE,2=%*%W%7%g%s$N;XDjNc -Kfast %* %W %7%g %s $H -Keval %* %W %7%g %s $r ;X Dj $7 $^ $9!% %W %m %0 %i %‘ $K$h$C $F $O $+ $J $j $N 9b B. 2= $, F@ $i$l$k>l9g$,$"$j$^$9!%$?$@$7!$K]Lu;~4V$O0lHL$KA}Bg$7$^$9!% kyu-cc% frt -Kfast,eval main.f90 � � � � � "+:GE,2=%*%W%7%g%s$N;XDj kyu-cc% ./a.out � � � � � "+<B9T !~:GBg8B$N:GE,2=%*%W%7%g%s %a!< %+!< $K 3N G’ $7 $? :G Bg 8B $N :G E, 2= %* %W %7%g %s $O 0J 2< $N DL $j $G $9!% $? $@ $7!$ <B 9T 7k 2L $K I{ :n MQ $, @8 $8 $k2D G=@- $, $" $j $^ $9!% $^ $?!$ B> $N SP AR C %^ %7 %s $X $N 0\ ?" $b $G $-$J $$ $? $a!$ ;X Dj $9 $k >l 9g $O Cm 0U$7 $F $/ $@$5$$!% kyu-cc% frt -Kfast,eval,V8PFMADD,gs,prefetch main.f90 � � � � � "+:GBg8B$N:GE,2= !~4D6-JQ?t$K$h$kK]Lu;~%*%W%7%g%s$N@_Dj 4D 6- JQ ?t FORT90C $N CM $H $7 $F K] Lu ;~ %* %W %7%g %s $r @_ Dj $9 $k $3 $H $, $G $- $^ $9!% $h $/ Mx MQ $9 $k K] Lu ;~ %* %W%7%g %s $r @_ Dj$7 $F $* $/ $H JX Mx $G $9!% 0J 2< $O!$ K] Lu ;~ %* %W %7%g %s -Kfast,eval $r @_ Dj $7!$ K] Lu!& 7k 9g JT=8!&<B9T$r9T$J$C$?8e!$@_Dj$r2r=|$9$kNc$G$9!% kyu-cc% setenv FORT90C ’-Kfast,eval’ � � � � � "+4D6-JQ?t$N@_Dj kyu-cc% printenv FORT90C � � � � � "+@_Dj$5$l$?CM$N3NG’ (printenv %3%^%s%I ) -Kfast,eval kyu-cc% frt leq.f � � � � � "+K]Lu!&7k9gJT=8 (-Kfast,eval $OM-8z ) kyu-cc% ./a.out � � � � � "+<B9T : kyu-cc% unsetenv FORT90C � � � � � "+@_Dj$N2r=| kyu-cc% printenv FORT90C � � � � � "+CM$N3NG’ kyu-cc% "+2?$b@_Dj$5$l$F$$$J$$ 2.7 <B9T;~%*%W%7%g%s <B9T;~%*%W%7%g%s$O<B9T2DG=%U%!%$%kL>$N8e$K!H -Wl, !I ( !H l !I$O1Q>.J8;z ) $r;XDj$7!$B3$$$F%*%W%7%g %s$r;XDj$7$^$9!%J#?t$N<B9T;~%*%W%7%g%s$O%+%s%^!J , !K$G6h@Z$C$FB3$1$^$9!% $h$/MQ$$$k<B9T;~%*%W%7%g%s$rI= 8 $K<($7$^$9!% 7

I= 8: $h$/MQ$$$k F ortran $N<B9T;~%*%W%7%g%s %*%W%7%g%s 5!G= -u IbF0>.?tE@%"%s%@!<%U%m!<$,H/@8$7$?>l9g!$%(%i!<%a%C%;!<%8$r=PNO$7$^$9!% -C numb er =q <0 $J $7F~ =P NO J8 $K $*$$ $F!$ Au CV HV9f numb er $+ $i IBM370 7A <0 IbF0 >. ?t E@ %G!< %? $N %U%! %$ %k $r F~ =P NO $9 $k $H $- $K ;X Dj $7 $^ $9!% numb er $r >J N, $7 $? >l 9g $9 $Y $F $N AuCVHV9f$KBP$7$FM-8z$H$J$j$^$9!% -M -C $N;XDj$K$h$j9T$J$o$l$k IBM370 7A<0$+$i IEEE 7A<0$X$NIbF0>.?tE@%G!<%?$N JQ49$K$h$C$F2>?tIt$N%S%C%H$,B;<:$7$?$H$-$K!$?GCG%a%C%;!<%8$r=PNO$7$^$9!% -T numb er =q <0 $J $7 F~ =P NO J8 $K $* $$ $F!$ Au CV HV 9f numb er $+ $i %j %H %k %( %s %G%# %" %s %G!< %? $N %U%! %$ %k $r F~ =P NO $9 $k $H $- $K ;X Dj $7 $^ $9!% numb er $r >J N, $7 $? >l 9g $9 $Y $F $N Au CV HV9f$KBP$7$FM-8z$H$J$j$^$9!% 0J 2< $O!$ <B 9T ;~ %* %W %7%g %s -C $r ;X Dj $7 $F Au CV HV 9f 10 HV $+ $i IBM370 7A <0 Ib F0 >. ?t E@ %G!< %? $N %U%! %$%k F~ =P NO $r 9T $J $$!$ $" $o $; $F ?G CG %a%C %;!< %8 $r =P NO $9 $k Nc $G $9!% 5l kyu-cc $N =q <0 $J $7 WRITE J8 $G =PNO$7$?%G!<%?%U%!%$%k$rFI$_9~$‘>l9g$O!$$3$N%*%W%7%g%s$r;XDj$7$F$/$@$5$$!% kyu-cc% ./a.out -Wl,-C10,-M � � � � � "+ IBM370 7A<0IbF0>.?tE@%G!<%?$N%U%!%$%kF~=PNO 2.8 ;~4V7WB,%3%^%s%I timex(/usr/bin/timex) %3 %^ %s %I $K$h $j!$ K] Lu!& 7k9g JT =8!& <B 9T$K MW $9 $k 7P2a ;~ 4V!$ CPU ;~4V $r 7WB,$9$k$3$H$,$G$-$^$9!% kyu-cc% timex frt example.f95 � � � � � "+K]Lu!&7k9gJT=8;~4V$N7WB, real 4.01 "+7P2a;~4V (4 IC 01) user 1.70 "+%f!<%6!< CPU ;~4V sys 0.80 "+%7%9%F%‘ CPU ;~4V kyu-cc% timex ./a.out � � � � � "+<B9T;~4V$N7WB, real 10.30 "+7P2a;~4V (10 IC 30) user 10.24 "+%f!<%6!< CPU ;~4V sys 0.03 "+%7%9%F%‘ CPU ;~4V $^ $?!$ F ortran 95 I8 =‘ $N AH 9~ $_ %5 %V %k!< %A %s $H $7 $F!$ 7P 2a ;~ 4V $r 7W B, $9 $k SYSTEM_CLOCK !$ CPU ;~4V $r 7W B, $9 $k CPU_TIME $, Mx MQ $G $- $^ $9!% $3 $l $i $N %5 %V %k!< %A %s $r 3H D% ;R .f $^ $? $O .for $N $D $$ $? %U%! %$ %k $K 5- =R $7 $? >l 9g $K $O!$ K] Lu ;~ %* %W %7%g %s -X9 $, I, MW $G $9!% Mx MQ J} K! $O %3 %^ %s %I %i %$ %s $+ $i man system_clock $^$?$O man cpu_time $GD4$Y$k$3$H$,$G$-$^$9!% 2.9 ?tCM7W;;!&?^7A%i%$%V%i%j$N7k9g ?t CM 7W ;; %i %$ %V %i %j!$ ?^ 7A %i %$ %V %i %j $r ;H MQ $9 $k >l 9g $K $O!$ frt ( $^ $? $O f90 , f95 ) %3 %^ %s %I $N %* %W %7%g%s -l $KB3$1 $F%i%$%V %i%jL>$r ;XDj$7$^ $9!% -l $O7k9gJT =8;~%*%W %7%g%s$N$? $a!$<!$NNc $N$h$&$K!$ %3%^%s%IJB$S$N :G8e $K;XDj$7$F$/$@$5$$!% kyu-cc% frt main.f90 -lfssl2 � � � � � "+ SSL II $N7k9g kyu-cc $GMx MQ $G $-$k %i %$%V %i %j $H7k 9g J}K! $J $I $OI= 9 $N DL$j $G $9!% SSL I I $N ;XDj J} K!$, -lssl2 $+ $i -lfssl2 $KJQ99$5$l$^$7$? 7 !% 7 -lssl2 $H;XDj$9$k$H!$ Sun SP AR C HG$N SSL I I $,5/F0$5$l!$7k9gJT=8$K<:GT$7$^$9!% 8

MxMQJ}K!$O;29MJ88%$r;2>H$7$F$/$@$5$$!% I= 9: ?tCM7W;;!&?^7A%i%$%V%i%j %i%$%V%i%jL> 7k9gJ}K! J88% SSL I I -lfssl2 [7], [8], [9] NUMP A C -lnumpac [11] BLAS -lblasmt [12] LAP A CK -llapackmt -lblasmt [12] ScaLAP A CK -lscalapack [12] NA G F ortran SMP Library ( nagfsmp %3%^%s%I ) [13] NA G F ortran 90 Library ( nagf %3%^%s%I ) [13] IMSL F ortran 90 MP Library ( imslfmpi %3%^%s%I ) [14] CalcPS -lcalcps [15] 2.10 %U%!%$%kF~=PNO $3$3$G$O!$ OPEN J8$K%U%!%$%kL>$r;XDj$7$J$$>l9g$N%U%!%$%kF~=PNO$K$D$$$F4JC1$K@bL@$7$^$9!% !~I8=‘F~=PNO AuCV HV9f 5 HV (READ(5) $KBP 1~!$I8=‘ F~NO$H 8F$S$^ $9 ) $H 6 HV (WRITE(6) $KBP1~!$ I8=‘=P NO$H8F$S $^$9 ) $ODL >oC<Kv $NF~=P NO$K$J $j$^$9!% UNIX $N!V%j%@ %$%l%/ %7%g%s5! G=!W$r MQ$$$k $3$H$G!$ $3$l$i $N F~=PNO$r%U%!%$ %k$K@Z BX$($k $3$H$, $G$-$^ $9!% $? $@$7!$A‘ :n$K47 $l$k$^ $G$O!$ %j%@%$ %l%/%7%g %s$NJ} 8~ $K==J,Cm 0U$9 $k$h $&$K $7$F $/$@$5 $$ 8 !%0J 2<$N Nc$G $O!$<B 9T2D G=%U%! %$%k $r!H a.out !I!$ F~NO %U%!%$ %k$r !H in.data !I!$=PNO%U%!%$%k$r!H out.data !I$H$7$F$$$^$9!% kyu-cc% ./a.out < in.data � � � � � "+AuCVHV9f 5 HV$+$i in.data $NFbMF$rFI$_9~$‘ kyu-cc% ./a.out > out.data � � � � � "+AuCVHV9f 6 HV$X$N=PNO7k2L$r out.data $KJ]B8 ( >e=q$- ) kyu-cc% ./a.out >> out.data � � � � � "+AuCVHV9f 6 HV$X$N=PNO7k2L$r4{B8$N out.data $K DI2C =q$- kyu-cc% ./a.out >& out.data � � � � � "+=PNO7k2L$*$h$S<B9T;~%a%C%;!<%8$r out.data $KJ]B8 kyu-cc% ./a.out < in.data > out.data � � � � � "+ in.data $+$iFI$_9~$_!$7k2L$r out.data $KJ]B8 !~4D6-JQ?t$K$h$k7k9g I8 =‘ F~ =P NO 0J 30 $N Au CV HV 9f $H %U%! %$ %k $H $N 7k 9g $O!$ 4D 6- JQ ?t !H fu xx !I $G 9T $J $$ $^ $9!% xx $K Au CV HV 9f $r;XDj$7 $^$9!% HV 9f$, 0l7e $N>l 9g!H fu03 !I $J$I $H ;XDj $7$F $/$@ $5$$!% 4D 6-JQ ?t$r @_Dj $;$: $K%U%! %$ %k=P 8 %j%@ %$%l%/ %7%g%s$O $?$$ $X$sJX Mx$J UNIX $N5! G=$G $9!%$7$+ $7!$J}8~ ( < , > ) $r4V 0c$( $k$HBg @Z$J%U%! %$%k $,>e=q $-$5$l $F $7$^$&4m 81 $,$" $j$^ $9!% 4m81 KI;_ $N $?$a $K!$=E MW $JF~ NO%U%! %$%k $O =q$- 9~$_ 8" $r chmod %3 %^%s %I $G=| 5n$7 $F $*$/ $+!$%3 %T!< $r $H$C$F$*$/$3$H$r$*4+$a$7$^$9!% 9

NO$r 9T $J$C $? >l 9g $O!$ !H fort. xx !I $H $$ $& %U%! %$ %k $K =P NO $5 $l $^ $9!% I8 =‘ F~ NO 0J 30 $N Au CV HV 9f $K BP $7 4D 6-JQ?t$r@_Dj$;$:$K%U%!%$%kF~NO$r9T$J$C$?>l9g$K$O<B9T;~$K%(%i!<$H$J$j$^$9!% 0J2< $NNc$O!$ AuCVHV 9f 10 HV $H%U%!%$ %k!H example.data !I$r 7k9g$7!$ <B9T 8e!$ unsetenv $K $h$C$F7k 9g$r2r=|$9$kNc$G$9!% kyu-cc% setenv fu10 example.data � � � � � "+%U%!%$%k$HAuCVHV9f$N7k9g kyu-cc% ./a.out � � � � � "+<B9T : kyu-cc% printenv fu10 � � � � � "+ printenv $K$h$k3NG’ example.data kyu-cc% unsetenv fu10 � � � � � "+7k9g$N2r=| 2.11 <+F0JBNs2= kyu-cc $N F ortran $K$*$$$FJ#?t$N CPU $rMQ$$$?JBNs=hM}$r9T$&J}K!$OI= 10 $NDL$j$G$9!% I= 10: kyu-cc $K$*$1$kJBNs2=$N<jCJ JBNs2=$N<jCJ ;29MJ88% <+F0JBNs2=%*%W%7%g%s [1] <+F0JBNs2=%*%W%7%g%s + JBNs2=@)8f9T [1] Op enMP F ortran [16] MPI [17] $3$3$G$O!$$b$C$H$b4JC1$JJBNs2=$NJ}K!$G$"$k<+F0JBNs2=%*%W%7%g%s$N;XDjJ}K!$K$D$$$F@bL@$7$^$9!% $J$*!$ 2000 G/ 2 7n8=:_!$:GBgMxMQ2DG= CPU Bf?t$OBPOCE*=hM}$G$O 12 !$%P%C%A=hM}$G$O 32 $G$9!% !ZCm0U![ <+F0JB Ns2=$N BP>]$O!$ %3%s%Q %$%i$, JBNs2= 2DG=$G $"$k$H H=CG$G $-$k DO %k!< %W$HG[ NsA‘:n $NJ8$K 8B $i $l $^ $9!% $7 $? $,$C $F!$ $9 $Y $F $N F ortran %W %m %0 %i %‘ $, <+ F0 JB Ns 2= $K $h$C $F9b B. $K <B 9T $G $- $k $H $O8B$j$^$;$s!% FUJITSU GP7000F %b%G%k 900 10

!~<+F0JBNs2=%*%W%7%g%s <+ F0 JB Ns 2= $K 4X $9 $k K] Lu ;~ %* %W %7%g %s $O I= 11 $N DL $j $G $9!% I= Cf $N !V%j %@ %/ %7%g %s!W $H $O!$ Am OB!$ :G BgCM$J$I$N$h$&$JG[Ns%G!<%?$+$i%9%+%i!<CM$r5a$a$k1i;;$N$3$H$G$9 9 !% I= 11: <+F0JBNs2=$K4X$9$kK]Lu;~%*%W%7%g%s %*%W%7%g%s 5!G= -Kparallel <+F0JBNs2=$r9T$$$^$9!% -Kreduction %j%@ %/%7%g%s$K$h$k %k!<%W%9%i%$%9 $r9T$$$^$9!%JB Ns2=$,B%?J $5$l$k>l9g$, $"$k0lJ}$G7k2L$K@:EY:9$,@8$8$k2DG=@-$,$"$j$^$9!% -Kinstance= n CPU $r n Bf Mx MQ $9 $k $3 $H $r ;X Dj $7 $^ $9!% n $O <B 9T 4D 6- $N CPU ?t 0J 2< $G $J $1 $l $P $J $j $^ $; $s!% $^ $?!$ <B 9T ;~ $K ;X Dj $9 $k 4D 6- JQ ?t PARALLEL $K @_ Dj $7 $?CM$H0[$J$k>l9g$K$OF0:n$,J]>Z$5$l$^$;$s!% -Kparallel %*%W%7%g%s$,;X Dj$5$l$F$$$J$$>l9g$OL58z$G$9!% -Kocl <+F0JBNs2=$rB%?J$9$k@)8f9T$rM-8z$K$7$^$9!% -Kparallel %*%W%7%g%s$,;X Dj$5$l$F$$$J$$>l9g$OL58z$G$9!% -Et <+F0JBNs2=$5$l$? DO %k!<%W$rK]Lu;~$KDLCN$7$^$9!% -K $G;O$^$k%*%W%7%g%s$O!$%+%s%^$G6h@Z$C$FB3$1$F!$Nc$($P!H -Kparallel,reduction,instance=4 !I $N$h$&$K;XDj$G$-$^$9!% !~4D6-JQ?t$N@_Dj <B 9T$K $" $? $j!$4D 6- JQ?t PARALLEL $K$h$C $F JBNs $K F0 :n$5 $; $k CPU ?t $r @_ Dj$7 $^ $9!%I, $: K] Lu;~ %* %W%7%g%s!H -Kinstance= n !I$G;XDj$7$??t$HF1$8CM$r;XDj$7$F$/$@$5$$!% !ZCm0U![ 8= :_ $N kyu-cc $N Ii C4 6b BN 7O $G $O!$ %W %m %0 %i %‘ $r JB Ns <B 9T $7 $? >l 9g!$ $= $N 9g 7W $N CPU ;~ 4V $, 2] 6b BP >] $K $J $j $^ $9!% $7 $? $,$C $F!$ JB Ns 2= @- G= $N 9b $/ $J $$ %W %m %0 %i %‘ $r <+ F0 JB Ns 2= $7 $? >l 9g!$ 7P 2a ;~ 4V $O $= $l $[ $I JQ $o $i $J $$ $N $K Bg I} $K 2] 6b $, A} $( $k 2D G= @- $, $" $j $^ $9!% $3 $N $? $a!$ I, $: Mx MQ <T <+ ?H $G -Kinstance %*%W %7%g%s $H4D 6-JQ ?t PARALLEL $r F1;~ $K;X Dj$7 $F;H MQ CPU Bf?t $r4I M}$9 $k$H $H$b $K!$<+J,$N%W%m%0%i%‘$,$I$NDxEY<+F0JBNs2=$K$h$k@-G=8~>e$,F@$i$l$k$N$+$rGD0.$7$F$/$@$5$$!% !~<+F0JBNs2=$N<B9TNc � !H test.f !I$r <+ F0 JB Ns 2= %* %W %7%g %s $r ;X Dj $7!$ K] Lu!& 7k 9g JT =8!& <B 9T $7$^ $9!% JB Ns 2= $K $" $o $; $F %j%@%/%7%g%s$K$h$k:GE,2=$r;X<($7$^$9!% CPU $O 4 BfMQ$$$^$9!% kyu-cc% frt -Kparallel,reduction,instance=4 test.f � � � � � "+<+F0JBNs2= kyu-cc% setenv PARALLEL 4 � � � � � "+4D6-JQ?t$N@_Dj kyu-cc% ./a.out � � � � � "+<B9T instance $H PARALLEL $G;XDj$9$k CPU ?t$OI,$:F1$8CM$r;XDj$7$F$/$@$5$$!% � !H test2.f !I$r <+ F0 JB Ns 2= %* %W %7%g %s $r ;X Dj $7!$ K] Lu!& 7k 9g JT =8!& <B 9T $7 $^ $9!% JB Ns 2= $K $" $o $; $F %j %@ %/ %7%g %s $K $h $k :G E, 2= $r ;X <( $7 $^ $9!% $^ $?!$ -Et %* %W %7%g %s $K $h $j JB Ns 2= $5 $l $? $3 $H $r 3N G’$7$^$9!% CPU $O 8 BfMQ$$$^$9!% 9 $? $H $( $P Fb @Q 7W ;; $G $O!$ 2 $D $N %Y %/ %H %k $+ $i 1 $D $N %9 %+ %i!< CM $r 7W ;; $7 $^ $9!% Am OB 1i ;; $O C1 =c $K JB Ns 2= $G $- $^ $; $s!% $7 $+ $7!$B-$79~$_=g=x$rJQ99$G$-$l$P!$3F CPU $, 3d$jEv$F$i$l$?ItJ,OB$r7W;;$7$F:G8e$K$= $l$>$l$NItJ,OB$r=8$a$k$3$H$GJBNs2= 2DG=$G$9!%$?$@$7!$1i;;=g=x$rJQ99$9$k$3$H$K$h$j!$4]$a8m:9$N1F6A$r<u$1$k>l9g$b$"$j$^$9!% 11 kyu-cc% frt -Kparallel,reduction,instance=8 -Et test2.f � � � � � "+<+F0JBNs2= kyu-cc% setenv PARALLEL 8 � � � � � "+4D6-JQ?t$N@_Dj kyu-cc% ./a.out � � � � � "+<B9T � !H test3.f95 !I $r <+ F0 JB Ns 2= %* %W %7%g %s $r ;X Dj $7!$ K] Lu!& 7k 9g JT =8!& <B 9T $7 $^ $9!% $5 $i $K!$ :G Bg 8B$N:GE,2= $r;\$7$^$9!%<B9T7k2L $KI{:nMQ$,@8$8$k2D G=@-$,$"$k$?$aCm0U $,I,MW$G$9!% CPU $O 8 BfMQ$$$^$9!% kyu-cc% frt -Kparallel,instance=8,fast,eval,V8PFMADD,gs,prefetch n � � � � � ? test3.f95 � � � � � "+<+F0JBNs2= + :GE,2= kyu-cc% setenv PARALLEL 8 � � � � � "+4D6-JQ?t$N@_Dj kyu-cc% ./a.out � � � � � "+<B9T :G =i $N %3%^ %s %I %i %$ %s $N%P%C %/ %9 %i%C %7%e ( n ) $O!$%3 %^ %s %I $N 7Q B3 $r0U L# $7 $^ $9 10 !% -Kparallel %*%W%7%g%s$H -Keval %*%W%7%g%s$,F1;~$K;XDj$5$l$?>l9g!$ -Kreduction %*%W%7%g%s$,;XDj$5$l $?$H$_$J$5$l$^$9!% !~:GE,2=@)8f9T %=!< %9 %W %m %0 %i %‘ $K :G E, 2= @) 8f 9T $r A^ F~ $9 $k $3 $H $G <+ F0 JB Ns 2= $r B% ?J $9 $k $3 $H $, $G $- $^ $9!% :G E, 2= @) 8f9T$rM-8z$K$9$k$?$a$K$OK]Lu;~%*%W%7%g%s -Kparallel,ocl $r;XDj$7$^$9!%>\$7$/$O [1] $r ;2>H$7$F $/$@$5$$!% 3 C, C++ $NBPOC7?=hM} $3$3$G$O!$ C $*$h$S C++ %W%m%0%i%‘$NBPOCE*$JMxMQJ}K!$K$D$$$F@bL@$7$^$9!%>\$7$$MxMQJ}K!$O [5], [6] $r;2>H$7$F$/$@$5$$!% 3.1 %3%^%s%IL>$H%U%!%$%k3HD%;R C $N K] Lu $H 7k 9g JT =8 $N %3 %^ %s %I $O fcc(/opt/FSUNf90/bin/fcc) $G $9!% C++ $N K] Lu $H 7k 9g JT =8 $N %3%^%s %I $O FCC(/opt/FSUNf90/bin/FCC) $G$9!% UNIX $O Bg J8;z $H >. J8;z $r 6h JL$7 $^ $9!% %=!<%9 %U%! %$%k$N3HD%;R$OI= 11 $NL>A0$K$7$F$/$@$5$$!% I= 11: C, C++ $N%U%!%$%k3HD%;R 3HD%;R 8@8lL> .c C $^$?$O C++ .cc C++ .C C++ 3.2 4pK\E*$J<j=g C %W%m%0%i%‘$O fcc %3%^%s %I$K$h$jK]Lu$*$h$S 7k9gJT=8$r9T$$!$<B9T2D G=%U%!%$%k$r:n@.$7$^ $9!%0J 2<$O!$%U%!%$%k!H example.c !I$+$i<B9T2DG=%U%!%$%k$r:n@.$9$kNc$G$9!% 10 86 9F $N %9 %Z!< %9 $, B- $j $J $$ $? $a $N JX 59 E* $J $b $N $G $9!% I, $: $7 $b 7Q B3 $9 $k I, MW $O $J $/!$ $b $A $m $s 0l 9T $G F~ NO $7 $F 9= $$ $^ $; $s!% 12 kyu-cc% fcc example.c � � � � � "+K]Lu$H7k9gJT=8$K$h$j<B9T2DG=%U%!%$%k$r:n@. (C $N>l9g ) =h M}$, @5>o $K =*N; $7 $?>l 9g!$ <B9T 2DG= %U%! %$%k !H a.out !I $,:n @. $5$l $F $$$^ $9!% <B 9T $O%U%! %$ %kL> $r %3%^%s%I$H$7$FF~NO$7$^$9!% kyu-cc% ./a.out � � � � � "+<B9T a.out $K@h$@$C$F;XDj$9$k!H ./ !I$N0UL#!$Cm0U;v9‘$O 2.3 @a$N!VCm0U!W$r;2>H$7$F$/$@$@$$!% C++ %W %m %0 %i %‘ $O FCC %3 %^ %s %I $K $h $j K] Lu $* $h $S 7k 9g JT =8 $r 9T $$!$ <B 9T 2D G= %U%! %$ %k $r :n @. $7 $^ $9!%0J2<$O!$%U%!%$%k!H example.C !I$+$i<B9T2DG=%U%!%$%k$r:n@.$9$kNc$G$9!% kyu-cc% FCC example.C � � � � � "+K]Lu$H7k9gJT=8$K$h$j<B9T2DG=%U%!%$%k$r:n@. (C++ $N>l9g ) 3.3 %*%V%8%’%/%H%U%!%$%k$N:n@.$HMxMQJ}K! K] Lu ;~ %* %W %7%g %s -c $r ;X Dj $9 $k $3 $H $K $h $j!$ 7k 9g JT =8 $r 9T $o $:!$ %* %V %8%’ %/ %H %U%! %$ %k $N :n @. $^ $G $r9T $& $3 $H $b $G $- $^ $9!% 6q BN E* $J <j =g $O F ortran $N BP OC 7? =h M} $N 2.5 @a $r ;2 >H $7 $F $/ $@ $5 $$!% %3 %^ %s %I L>$H%U%!%$%k3HD%;R$rFI$_BX$($k$3$H$K$h$j!$F1MM$N=hM}$,2DG=$G$9!%$?$@$7!$ F ortran $H C, C++ $H $N4V $N %* %V %8%’ %/ %H %U%! %$ %k $N 7k 9g $O $3 $N <j =g $G $O $G $- $^ $; $s!% 8@ 8l 4V $N 7k 9g J} K! $O [1] $N !V8@ 8l 4V 7k 9g!W$N>O$r;2>H$7$F$/$@$5$$!% 3.4 K]Lu;~%*%W%7%g%s $h$/MQ$$$k C, C++ $NK]Lu;~%*%W%7%g%s$rI= 12 $K<($7$^$9!%>\:Y$O [5], [6] $r;2>H$7$F$/$@$5$$!% I= 12: $h$/MQ$$$k C, C++ $NK]Lu;~%*%W%7%g%s %*%W%7%g%s 5!G= -c %* %V %8%’ %/ %H %U%! %$ %k $N :n @. $^ $G $r 9T $$ $^ $9!% 7k 9g JT =8 $r 9T $o $: <B 9T 2D G= %U%! %$ %k$O:n@.$5$l$^$;$s!% -o �lename <B9T2DG=%U%!%$%kL>$^$?$O%*%V%8%’%/%H%U%!%$%kL>$r �lename $KJQ99$7$^$9!% -Kfast K]Lu$7$F$$$k%^%7%s>e$G9bB.$K<B9T$5$;$k$3$H$r;X<($7$^$9!% -Keval 1i ;; I> 2A J} K! $N JQ 99 $N :G E, 2= $, 9T $o $l $^ $9!% <B 9T 7k 2L $K I{ :n MQ $r @8 $8 $k $3 $H $, $" $k$?$aCm0U$,I,MW$G$9!% -KV8PFMADD GP7000F %b %G%k 900 $N%"!<%-%F%/%A%c$r 3h$+$7$?%*%V%8%’%/%H%W%m%0%i%‘$r@8@. $7$^$9!% -Kgs 9-0hL?Na%9%1%8%e!<%j%s%0$K$h$k:GE,2=$r;X<($7$^$9!% -Kprefetch %a%b%j$N@hFI$_5!G=$r;HMQ$7$?:GE,2=$r;X<($7$^$9!% -KV9 64 %S%C %H %b!< %I $N <B 9T 2D G= %W %m %0 %i %‘ $r :n @. $7 $^ $9!% 5- 21 MF NL $, 2GB $r D6 $( $k >l 9g $K $O I, $: ;X Dj $7 $F $/ $@ $5 $$!% $? $@ $7!$ @) 8B CM $N 4X 78 $+ $i BP OC 7? =h M} $K $h $k <B 9T$O $G$- $^ $;$s!% -KV9 %* %W %7%g%s $r;X Dj$7 $J $$%* %V%8%’ %/ %H%U%! %$%k $H$N :. :_$O $G$-$^$;$s!% !~:GE,2=%*%W%7%g%s$N;XDjNc -Kfast %* %W %7%g %s $H -Keval %* %W %7%g %s $r ;X Dj $7 $^ $9!% %W %m %0 %i %‘ $K$h$C $F $O $+ $J $j $N 9b B. 2= $, F@ $i$l$k>l9g$,$"$j$^$9!%$?$@$7!$K]Lu;~4V$O0lHL$KA}Bg$7$^$9!% 13 kyu-cc% fcc -Kfast,eval example.c � � � � � "+:GE,2=%*%W%7%g%s -Kfast, -Keval $N;XDj kyu-cc% ./a.out � � � � � "+<B9T !~:GBg8B$N:GE,2=%*%W%7%g%s %a!< %+!< $K 3N G’ $7 $? :G Bg 8B $N :G E, 2= %* %W %7%g %s $O 0J 2< $N DL $j $G $9!% $? $@ $7!$ <B 9T 7k 2L $K I{ :n MQ $, @8 $8 $k2D G=@- $, $" $j $^ $9!% $^ $?!$ B> $N SP AR C %^ %7 %s $X $N 0\ ?" $b $G $-$J $$ $? $a!$ ;H MQ $9 $k >l 9g $O Cm 0U$7 $F $/ $@$5$$!% kyu-cc% fcc -Kfast,eval,V8PFMADD,gs,prefetch main.c � � � � � "+:GBg8B$N:GE,2= 3.5 ?tCM7W;;%i%$%V%i%j$NAH$_9~$_ C, C++ %W %m %0 %i %‘ $+ $i Mx MQ $G $- $k ?t CM 7W ;; %i %$ %V %i %j $O I= 13 $N DL $j $G $9!% Mx MQ J} K! $O ;2 9M J8 8% $r ;2>H$7$F$/$@$5$$!% I= 13: ?tCM7W;;%i%$%V%i%j %i%$%V%i%jL> 7k9gJ}K! J88% C-SSL I I -lcssl2mt -lfssl2 [10] IMSL C Library ( imslc %3%^%s%I ) [14] 3.6 JBNs2= 8= :_ $N $H $3 $m!$ C, C++ $N <+ F0 JB Ns 2= 5! G= $O %5 %]!< %H $5 $l $F $$ $^ $; $s!% C, C++ %W %m %0 %i %‘ $r JB Ns 2= $9 $k <j CJ $H $7 $F!$ MPI %i %$ %V %i %j $r Mx MQ $9 $k J} K! $H POSIX 5, 3J $K =‘ 5r $7 $? %9 %l%C %I %i %$ %V %i %j $K $h$kJ}K!$,$"$j$^$9!%MxMQJ}K!$O [17], [18], [19] $r;2>H$7$F$/$@$5$$!% 4 %P%C%A=hM} F ortran, C, C++ %W%m%0%i %‘$N5,LO$,BPOC 7?=hM}$N@)8BCM $rD6$($?>l9g$d <B9T$,D9;~4V$K $o$?$k%8%g %V$O %P%C %A =h M} $K $h $j <B 9T $7 $^ $9!% %P%C %A =h M} $O BP OC 7? =h M} $K Hf 3S $7 $F Ii C4 6b $, 0B 2A $K @_ Dj $5 $l $F $$ $^ $9!% $3$N>O$G$O!$%P%C%A=hM}$NJ}K!$K$D$$$F@bL@$7$^$9!% 4.1 %P%C%A=hM}$KMQ$$$k%3%^%s%I %P%C%A =hM}$O!$ BPOC7? =hM}$G 9T$& 0lO"$N =hM}$N N.$l$r !V%P%C%A%j %/%( %9%H!W$H 8F$P$l $k %7%’ %k%9%/ %j %W%H$K5-=R$7!$ qsub %3%^%s%I$K$h$C$FEjF~$7$^$9!%%P%C%A=hM}$KMQ$$$k%3%^%s%I$OI= 14 $NDL$j$G$9!% I= 14: %P%C%A=hM}$KMQ$$$k%3%^%s%I %3%^%s%I 5!G= qsub options �lename �lename $K5-=R$7$?%P%C%A%j%/%(%9%H$rEjF~ qstat %P%C%A%-%e!<$N>uBVI=<( qps EjF~$7$?%8%g%V$N<B9T>u67$rI=<( qdel options r e quest-ID %P%C%A%j%/%(%9%H<1JL;R r e quest-ID $r%-%c%s%;%k 14

4.2 %P%C%A%j%/%(%9%H$N=q$-J} %P%C%A%j%/%(%9%H$O %(%G%#%?$rMQ$$$F%U%!%$%k$H$7$F:n@.$7$^$9 !%$3$3$G$O!H a.sh !I$H $$$&%U%!%$%k L>$H$7$F$$$^$9!%0J2<!$6qBNE*$JNc$K$=$C$F@bL@$7$^$9!% # "+ csh $G$"$k$3$H$r;XDj cd EXAMPLE "+%G%#%l%/%H%j$N0\F0 f90 main.f90 "+%W%m%0%i%‘$NK]Lu ./a.out "+<B9T � @h F, $N !H # !I $O %8%g %V %9 %/ %j %W %H $r csh $G 5- =R $9 $k $3 $H $r ;X Dj $7 $^ $9!% # $r ;X Dj $7 $J $$ >l 9g $O sh $G $N 5- =R $K $J $j $^ $9!% csh $H sh $G $O!$ 4D 6- JQ ?t $N @_ Dj J} K! $J $I $, 0[ $J $j $^ $9!% $3 $N 5- ;v $G $O csh $N5-=R$K$7$?$,$C$F$$$^$9 11 !%$^$?!$ m ule, emacs $G%U%!%$%k3HD%;R!H .sh !I$rIU$1$F?75,$K%U%! %$ %k $r :n @. $9 $k $H!$ <+ F0 E* $K !H #!/usr/bin/csh !I $, @h F, $K A^ F~ $5 $l $F $$ $^ $9!% $3 $N 5- =R $G $b Ld Bj$"$j$^$;$s!% � <!$O cd %3%^%s%I$G%G%#%l%/%H%j!H EXAMPLE !I$K0\F0$7$F$$$^$9!%%P%C%A%j%/%(%9%H$N3+;O$OMxMQ <T $N %[!< %‘%G%# %l %/%H %j (login ;~ $N%G%# %l%/ %H %j ) $+ $i $K$J $j$^ $9!% %W%m %0%i %‘ %U%!%$ %k!$<B 9T 2DG=%U%!%$%k$J$I$N$"$k%G%#%l%/%H%j$^$GI,$:0\F0$9$k$h$&$K$7$F$/$@$5$$!% � 0J9_$N5-=R$OBPOC7?=hM}$HF1MM$N<j=g$r5-=R$7$^$9!%$3$3$G$O!H main.f90 !I$rK]Lu!&7k9gJT=8$7!$ <B9T$7$F$$$^$9!% 4.3 %P%C%A%j%/%(%9%H$N5-=RNc Nc 1. 4{$KBPOC7?=hM} $J$I$G:n@.:Q$_$N<B9T2D G=%U%!%$%k!H a.out !I$r<B9T$7$^$9!% :n6HMQ%G%#%l%/%H%j $O!H mydir !I$G$9!% # cd mydir ./a.out Nc 2. 5- 21 NN 0h $N MF NL $, 2GB $r D6 $( $k F ortran %W %m %0 %i %‘ !H main.f90 !I $r K] Lu!& 7k 9g JT =8 $7!$ <B 9T $7 $^$9!%I, $:!$K]Lu;~ %*%W%7%g%s -KV9 $r;XDj $7$F$/$@$5 $$!% -KV9 $r;XDj$7$F K]Lu$7$J $$$G:n@. $7 $?%*%V%8%’%/%H%U%!%$%k$H$N8_49@-$O$"$j$^$;$s$N$GCm0U$7$F$/$@$5$$!% # cd mydir f90 -KV9 main.f90 ./a.out Nc 3. F ortran %W%m%0%i%‘!H main.f90 !I$rK]Lu!&7k9gJT=8$7!$<B9T$7$^$9!%AuCVHV9f 5 HV$+$i$NF~NO%U%! %$%k$H$7$F!H in.data !I$r;XDj$7$^$9!% # cd mydir f90 main.f90 ./a.out < in.data Nc 4. F ortran %W%m%0%i%‘$rK]Lu!&7k9gJT=8$7!$<B9T$7$^$9!%7k9gJT=8;~$K%5%V%k!<%A%s%i%$%V%i%j SSL I I([7]) $r7k9g$7$F$$$^$9!%AuCVHV9f 1 HV!$ 23 HV$+$i$NF~=PNO%U%!%$%k$K!H inout1.data !I , !H inout2.data !I$r$=$l$>$l;XDj$7$^$9!%4D6-JQ?t$N@_Dj$O<B9T$NA0$K9T$J$C$F$/$@$5$$!% 11 $h$/$o$+$i$J$$J}$O!$!V$*$^$8$J$$!W$@$H;W$C$FI,$:@hF,$K5-=R$7$F$/$@$5$$!% 15

# cd mydir f90 main.f90 -lfssl2 setenv fu01 inout1.data setenv fu23 inout2.data ./a.out Nc 5. :G E, 2= %* %W %7%g %s $r $$ $/ $D $+ ;X Dj $7 $F F ortran %W %m %0 %i %‘ $r K] Lu!& 7k 9g JT =8 $7!$ <B 9T $7 $^ $9!% $^ $? $=$N :] timex %3 %^%s %I $K $h$C$F 7P 2a;~ 4V!$ CPU ;~4V $r 7WB, $7 $^ $9!%<B 9T B.EY $K $O1F 6A $" $j$^ $;$s!% # cd mydir timex f90 -Kfast,eval,gs main.f90 timex ./a.out Nc 6. C %W%m%0%i%‘!H main.c !I$rK]Lu!&7k9gJT=8$7!$<B9T$7$^$9!%I8=‘F~NO%U%!%$%k$H$7$F!H in.data !I , I8=‘=PNO%U%!%$%k$H$7$F!H out.data !I$r;XDj$7$^$9!% # cd mydir fcc main.c ./a.out < in.data > out.data Nc 7. C++ %W%m%0%i%‘!H main.C !I $rK]Lu!&7k9gJT=8 $7!$<B9T$7$^$9!%:G E,2=%*%W%7%g%s -Kfast,eval $r;XDj$7$F$$$^$9!% # cd mydir FCC -Kfast,eval main.C ./a.out Nc 8. <+F0JBNs2=!&:GE,2=%*%W%7%g%s$r;XDj$7$F F ortran %W%m%0%i%‘$rK]Lu!&7k9gJT=8$7!$<B9T$7$^$9!% ;HMQ CPU ?t$O 8 !$<B9T2DG=%U%!%$%kL>$r!H b.out !I$KJQ99$7$F$$$^$9!% # cd mydir f90 -Kparallel,reduction,instance=8,fast,eval -o b.out main.f90 setenv PALALLEL 8 ./b.out Nc 9. !H #@$ !I $K B3 $1 $F!$ 8e =R $9 $k qsub %3 %^ %s %I $N %* %W %7%g %s $r ;X Dj $9 $k $3 $H $, $G $- $^ $9!% $3 $N Nc $G $O!$ sc8 %-%e!<$KEjF~$9$k$3$H$r;X<($9$k -q sc8 %*%W%7%g%s$r5-=R$7$F$$$^$9!% # #@$-q sc8 cd mydir f90 -Kparallel,reduction,instance=8,fast,eval -o b.out main.f90 setenv PALALLEL 8 ./b.out Nc 10. $" $i $+ $8 $a :n 6H $r 9T $J $& %G%# %l %/ %H %j $K !H a.out !I $H $$ $& %U%! %$ %k $, $" $k >l 9g!$ $= $N %U%! %$ %k $r >C 5n $7 $F $+ $iK] Lu!& 7k 9g JT =8 $7!$ <B 9T $7 $^$9!% $3 $N =h M}$K $h$C $F!$ K] Lu $, @5 >o $K =* N; $7$J $+$C $? >l9g$K4{B8$N<B9T2DG=%U%!%$%k$,<B9T$5$l$F$7$^$&$H$$$&;vBV$r2sHr$7$^$9!% 16

# cd mydir if ( -f a.out ) then rm -f a.out endif f95 main.f95 ./a.out 4.4 %P%C%A%j%/%(%9%H$NEjF~ %P%C%A%j%/%(%9%H $NEjF~$O qsub(/usr/bin/qsub) %3%^%s%I$K$h$C$F9T$J $$$^$9!%EjF~$9$k%8%g%V$N 5,LO$K1~$8$FI= 15 $N%-%e!<L>$rA*Br$7$^$9!% I= 15: kyu-cc $N%P%C%A%-%e!<L> %-%e!<L> CPU ;~4V 5-21MFNL Hw9M sc 120 ;~4V 4GB HsJBNs8~$1!$>JN,%-%e!< sc8 120 ;~4V 8GB 8CPU $^$G;HMQ2D sc32 120 ;~4V 32GB 32CPU $^$G;HMQ2D !{ sc %-%e!<$KEjF~$9$kNc %U%!%$%k!H a.sh !I$K5-=R$7$?%P%C%A%j%/%(%9%H$r qsub %3%^%s%I$K$h$jEjF~$7$^$9!% kyu-cc% qsub a.sh � � � � � Request 336.kyu-cc submitted to queue: sc. >e$NNc$N!H 336 !I$,%j%/%(%9%HHV9f!$!H kyu-cc !I$,%[%9%HL>$G$9!%$"$o$;$?!H 336.kyu-cc !I$r!V%P%C %A%j %/ %( %9 %H <1 JL ;R!W $H 8F $S $^ $9!% %P%C %A %j %/ %( %9 %H <1 JL ;R $O!$ %j %/ %( %9 %H $r %-%c %s %; %k $9 $k ;~ $K I, MW $H$J$j$^$9!% !{ sc8 %-%e!<$KEjF~$9$kNc -q $KB3$1$F%-%e!<L>$r;XDj$7$^$9!%$3$N%*%W%7%g%s$r>JN,$7$?>l9g!$ sc %-%e!<$KEjF~$5$l$^$9!% kyu-cc% qsub -q sc8 a.sh � � � � � !{ sc32 %-%e!<$KEjF~$9$kNc Nc $G$O -eo %* %W %7%g%s $b J;$; $F ;X Dj$7 $F $$$^ $9!% qsub %3 %^%s %I $N%* %W %7%g %s$O %P%C %A%j %/ %(%9 %H $K $b5-=R$G$-$^$9!% kyu-cc% qsub -q sc32 -eo a.sh � � � � � !{ qsub %3%^%s%I$N%*%W%7%g%s $h$/MQ$$$k qsub %3%^%s%I$N%*%W%7%g%s$rI= 16 $K<($7$^$9!%>\:Y$O man qsub $G;2>H$7$F$/$@$5$$!% 17

I= 16: $h$/MQ$$$k qsub %3%^%s%I$N%*%W%7%g%s %*%W%7%g%s 5!G= -eo I8 =‘ %( %i!< =P NO $r I8 =‘ =P NO %U%! %$ %k $X =P NO $7 $^ $9!% DL >o $O JL!9 $N %U%! %$ %k $K =P NO $5$l$^$9!% -q que-name que-name %-%e!< $K %8%g %V $r Ej F~ $7 $^ $9!% >J N, $7 $? >l 9g sc %-%e!< $K Ej F~ $5 $l $^ $9!% -lt time CPU ;~ 4V $N %j %_%C %H $r time $K @_ Dj $7 $^ $9!% %P%C %A %-%e!< $N @) 8B CM 0J 2< $, M- 8z $G $9!%$?$H$($P 1 ;~4V 45 J,$K@_Dj$9$k>l9g$O!H -lt 1:45:00 !I$H$7$^$9!% -me <B9T=*N;$r%a!<%k$GDLCN$7$^$9!% -o �lename I8=‘=PNO$r �lename $H$$$&%U%!%$%k$K=PNO$7$^$9!% 4.5 =*N;$7$?%P%C%A%j%/%(%9%H$O =h M} $, =* N; $9 $k $H!$ %P%C %A %j %/ %( %9 %H %U%! %$ %k L> $H %j %/ %( %9 %H HV 9f $K BP 1~ $7 $? %U%! %$ %k $, JV 5Q $5 $l $^ $9!%!H o !I$N$D$/J}$KI8=‘=PNO ( $?$H$($P F ortran $NAuCVHV9f 6 HV ) !$!H e !I$N$D$/J}$KI8=‘%(%i!<=PNO ( %7 %9%F %‘ $N H/ 9T $9 $k %a%C %;!< %8 $J $I ) $, =q $- =P $5 $l $F $$ $^ $9!% Nc $( $P!$ %U%! %$ %k L> !H a.sh !I $r qsub %3 %^ %s %I $K $h$C $F Ej F~ $7!$ %j %/ %( %9 %H HV 9f $, !H 336 !I $G $"$C $? >l 9g!$ I8 =‘ =P NO %U%! %$ %k $O !H a.sh.o336 !I!$ I8=‘ %( %i!< =PNO %U%! %$ %k $O !H a.sh.e336 !I $H $$ $& L> A0 $K $J $j $^ $9!% %P%C %A %j %/ %( %9%H %U%! %$ %k L> $, D9 $$ >l9g$O!$E,Ev$JL>A0$KJQ49$5$l$k>l9g$,$"$j$^$9!% !ZCm0U![ I8=‘=PNO%U%!%$%k$N@hF,$K$O Warning: no access to tty; thus no job control in this shell... $^$?!$%U%!%$%k $N:G8e$K!H logout !I $H$$$&5-=R$, $"$j$^$9!%$3 $N 2 $D$N %a%C%;!<%8$OEj F~$7$?%P%C %A%j%/%(%9%H$N=hM}7k2L$H$O 2?$N4X78$b$"$j$^$;$s$N$G!$L5;k$7$F$/$@$5$$ !% 4.6 %P%C%A%j%/%(%9%H$N>uBVI=<( !{ qstat %3%^%s%I %P%C%A%-%e!<$N>uBV$rI=<($9$k%3%^%s%I$K qstat(/usr/bin/qstat) $,$"$j$^$9!%%P%C%A%j%/%(%9%H <1JL;R$r3NG’$9$k>l9g$K$h$/MQ$$$^$9!% 18 kyu-cc% qstat � � � � � "+%P%C%A%j%/%(%9%H$N>uBVI=<( sc@kyu-sc; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 5 run; 2 queued; 0 wait; 0 hold; 0 arrive; sc8@kyu-sc; type=BATCH; [ENABLED, RUNNING]; pri=31 0 exit; 1 run; 2 queued; 0 wait; 0 hold; 0 arrive; REQUEST NAME REQUEST ID USER PRI STATE PGRP 1: a.sh 364.kyu-cc a79999a 31 RUNNING 26034 ",%P%C%A%j%/%(%9%H<1JL;R$N3NG’ sc32@kyu-sc; type=BATCH; [ENABLED, RUNNING]; pri=31 0 exit; 4 run; 2 queued; 0 wait; 0 hold; 0 arrive; REQUEST NAME REQUEST ID USER PRI STATE PGRP 1: a.sh 365.kyu-cc a79999a 31 RUNNING 26049 2: test.sh 388.kyu-cc a79999a 31 QUEUED !{ qps %3%^%s%I EjF~$7$?%8%g%V$N<B9T>u67$rD4$Y$k%3%^%s%I$K qps(/usr/local/bin/qps) $,$"$j$^$9!% qps $HF~NO$9$k$H!$<B9TCf$N%j%/%(%9%H$N>uBV$rI=<($7$^$9!% kyu-cc% qps � � � � � "+%j%/%(%9%H$N>uBVI=<( UID PID PPID STIME REQ-ID TIME COMMAND a79999a 26051 26050 14:29:27 365 0:00 -csh a79999a 26087 26052 14:29:34 365 0:00 timex ./a.out a79999a 26052 26051 14:29:27 365 0:00 /bin/csh /usr/spool/nqs/scripts/6048 a79999a 26088 26087 14:29:34 365 13:28 ./a.out "+ 13 J, 28 IC<B9TCf 4.7 %P%C%A%j%/%(%9%H$N%-%c%s%;%k 2? $i $+ $N M} M3 $G Ej F~ $7 $? %P%C %A %j %/ %( %9 %H $r %-%c %s %; %k $9 $k $K $O!$ qdel(/usr/bin/qdel) %3 %^ %s %I $rMQ $$ $^ $9!% %-%c %s %; %k $N $? $a $K $O!$ qstat %3 %^ %s %I $K $h$C $F %P%C %A %j %/ %( %9 %H <1 JL ;R $r 3N G’ $7 $F $* $/ I,MW$,$"$j$^$9!% !{<B9TBT$A$N%P%C%A%j%/%(%9%H$r%-%c%s%;%k qstat %3%^%s%I$K$h$C$FI=<($5$l$k STATE $, QUEUED $N%P%C%A%j%/%(%9%H$,BP>]$G$9!% qdel $KB3$1 $F%P%C%A%j%/%(%9%H<1JL;R$r;XDj$7$^$9!% kyu-cc% qdel 338.kyu-cc � � � � � "+<B9TBT$A$N%j%/%(%9%H$r%-%c%s%;%k Request 338.kyu-cc has been deleted. !{<B9TCf$N%P%C%A%j%/%(%9%H$r%-%c%s%;%k qstat %3%^%s%I$K$h$C$FI=<($5$l$k STATE $, RUNNING $N%P%C%A%j%/%(%9%H$,BP>]$G$9!% -k %*%W%7%g %s$r;XDj$7$^$9!% 19 kyu-cc% qdel -k 338.kyu-cc � � � � � "+<B9TCf$N%j%/%(%9%H$r%-%c%s%;%k Request 338.kyu-cc is running, and has been signalled. 4.8 VPP700/56 $KEjF~$9$k%P%C%A%j%/%(%9%H kyu-cc $+ $i %9!<%Q!< %3 %s %T%e!< %? VPP700/56( %[ %9 %H L> : kyu-vpp) $K %8%g %V $r Ej F~ $9 $k $3$H $, $G $- $^$9!% $?$@ $7!$%=!< %9%W%m %0%i %‘!$%G!<%? %U%!%$ %k!$%P%C%A %j%/%( %9%H %U%!%$%k $J$I $OI,$: %[!<%‘ %G%# %l%/ %H %j $K $" $k !H VPP !I $H $$ $& L> A0 $N %G%# %l %/ %H %j $K %3 %T!< $^ $? $O 0\ F0 $7 $F $/ $@ $5 $$!% VPP %G%# %l %/ %H %j$, kyu-vpp $N%[!<%‘%G%#%l%/%H%j$H$J$j$^$9!% kyu-vpp $H kyu-cc $G $O!$ %3%^ %s%I!$ %* %W%7%g %s $,0[ $J $k>l 9g$, $" $j$^ $9!% $^$?!$ kyu-cc $G:n @. $7$? <B 9T 2D G= %U%! %$ %k $r kyu-vpp $G <B 9T $9 $k $3 $H $O $G $- $^ $; $s!% >\ $7 $$ Mx MQ J} K! $O [25] $r ;2 >H $7 $F $/ $@ $5 $$!% 4.8.1 %P%C%A%j%/%(%9%H$NEjF~ kyu-cc $+ $i kyu-vpp $X $N %P%C %A %j %/ %( %9 %H $N Ej F~ $O qsub %3 %^ %s %I $K $h$C $F 9T $J $$ $^ $9!% Ej F~ $9 $k %8%g%V $N 5, LO $K 1~ $8 $F I= 17 $N %-%e!< L> $r A* Br $7 $^ $9!% kyu-vpp $N %-%e!< L> $r A* Br $9 $k $H!$ %8%g %V $O <+ F0E*$K kyu-vpp $G<B9T$5$l$^$9!% I= 16: kyu-vpp $N%P%C%A%-%e!<L> %-%e!<L> CPU ;~4V 5-21MFNL =hM}7ABV :GBgCM >JN,CM c 60 J, 0.5GB K]Lu@lMQ s 60 J, 1.7GB 0.5GB 1PE p1 1200 J, 1.7GB 0.5GB 1PE s8 10 J, 1.7GB/PE 0.5GB/PE :GBg 8PE p8 1200 J, 1.7GB/PE 0.5GB/PE :GBg 8PE p16 1200 J, 1.7GB/PE 0.5GB/PE :GBg 16PE p32 1200 J, 1.7GB/PE 0.5GB/PE :GBg 32PE !{ kyu-vpp $N p1 %-%e!<$KEjF~$9$kNc kyu-cc $N %[!< %‘ %G%# %l %/ %H %j $N !H VPP !I $, kyu-vpp $N %[!< %‘ %G%# %l %/ %H %j!$ $9 $J $o $A kyu-vpp $K Ej F~$9$k%P%C%A %j%/ %(%9%H $N;O $^$j$N %G%#%l %/%H %j$G$9!% $"$i $+$8$a VPP %G%# %l%/ %H%j0J 2<$K %U%!%$%k $r %3%T!<$7$F$/$@$5$$!%0J2<$O!$ kyu-vpp $N p1 %-%e!<$KEjF~$9$kNc$G$9!% kyu-cc% qsub -q p1 a.sh � � � � � 4.8.2 %P%C%A%j%/%(%9%H$N>uBVI=<( qstat !$ qps %3%^%s%I$K @kyu-vpp %*%W%7%g%s$r;XDj$7$^$9!% kyu-cc% qstat @kyu-vpp � � � � � "+ kyu-vpp $N%P%C%A%j%/%(%9%H$N>uBVI=<( kyu-cc% qps @kyu-vpp � � � � � "+ kyu-vpp $N<B9T>u67$rD4$Y$k 20

4.8.3 %P%C%A%j%/%(%9%H$N%-%c%s%;%k !{<B9TBT$A$N%P%C%A%j%/%(%9%H$r%-%c%s%;%k qdel %3%^%s%I$K -r kyu-vpp %*%W%7%g%s$r;XDj$7$^$9!% kyu-cc% qdel -r kyu-vpp 3519.kyu-cc � � � � � "+<B9TBT$A$N%j%/%(%9%H$r%-%c%s%;%k Request 3519.kyu-cc has been deleted. !{<B9TCf$N%P%C%A%j%/%(%9%H$r%-%c%s%;%k -r kyu-vpp -k %*%W%7%g%s$r;XDj$7$^$9!% kyu-cc% qdel -r kyu-vpp -k 3519.kyu-cc � � � � � "+<B9TCf$N%j%/%(%9%H$r%-%c%s%;%k Request 3519.kyu-cc is running, and has been signalled. $*$o$j$K K\9F $G$O HFMQ UNIX %5!<%P $K$*$1 $k%W %m%0 %i%_%s %08@ 8l$N 4pK\ E*$JMx MQJ} K!$K $D$$$F @bL@ $7$^ $7$?!% :#8e $N 5! G= DI 2C $J $I $K $h $j Mx MQ J} K! $, JQ 99 $K $J $k 2D G= @- $b $" $j $^ $9!% :G ?7 $N >p Js $O %; %s %?!< %[!< %‘ %Z!< %8 ( http://www.cc.kyushu-u.ac.jp/ ) >e$GE,598x3+$7$F$$$/M=Dj$G$9!% HFMQ UNIX %5!<%P$NMxMQJ}K!$K8B$i$:!$%;%s%?!<$K4X$9$k<ALd!&MWK>$O request@cc.kyushu-u.ac.jp $G<u$1IU$1$F$$$^$9!% ;29MJ88% [1] FUJITSU F ortran ;HMQ<j0z=q V4 MQ , IY;NDL3t<02q<R , J2X0-3350, 1998. [2] FUJITSU F ortran J8K!=q , IY;NDL3t<02q<R , 1999. (PDF 7A<0 ; 376 %Z!<%8 ; 5.4MB) [3] F ortran K]Lu;~%a%C%;!<%8 , IY;NDL3t<02q<R , 1999. (HTML 7A<0 ) [4] F ortran <B9T;~%a%C%;!<%8 , IY;NDL3t<02q<R , 1999. (HTML 7A<0 ) [1]{[4] $O http://www.cc.kyushu-u.ac.jp/GP7000F_MANUAL/japanese/Fortran/index.html $r;2>H [5] FUJITSU C 8@8l;HMQ<j0z=q V4 MQ , IY;NDL3t<02q<R , J2X0-3340, 1998. http://www.cc.kyushu-u.ac.jp/GP7000F_MANUAL/japanese/C/index.htm [6] FUJITSU C++ 8@8l;HMQ<j0z=q V4 MQ , IY;NDL3t<02q<R , J2X0-0260, 1998. http://www.cc.kyushu-u.ac.jp/GP7000F_MANUAL/japanese/C++/index.htm [7] IY;NDL SSL I I ;HMQ<j0z=q ( 2J3XMQ%5%V%k!<%A%s%i%$%V%i%j ), IY;NDL3t<02q<R , 99SP-4020, 1987. [8] FUJITSU SSL I I 3H D% 5! G= ;H MQ <j 0z =q ( 2J 3X MQ %5 %V %k!< %A %s %i %$ %V %i %j ), IY ;N DL 3t <0 2q <R , 99SP-4070, 1991 !% 21

[9] FUJITSU SSL I I 3H D% 5! G= ;H MQ <j 0z =q I I( 2J 3X MQ %5 %V %k!< %A %s %i %$ %V %i %j ) V4.0 MQ , IY ;N DL 3t <02q<R , J2X0-1366, 1997 !% [7]{[9] $O http://www.cc.kyushu-u.ac.jp/library/SSL2/SSL2.html $+ $i PDF %U%! %$ %k $b ;2>H2DG= [10] FUJITSU C-SSL I I ;HMQ<j0z=q ( 2J3XMQ4X?t%i%$%V%i%j ), IY;NDL3t<02q<R , J2X0-3330, 1997. http://www.cc.kyushu-u.ac.jp/library/SSL2/C-SSL2.html [11] NUMP A C MxMQ<j0z=q , IY;NDL3t<02q<R , 1994 !% http://cronos.fuis.fukui-u.ac.jp/numpac/ [12] BLAS, LAP A CK, ScaLAP A CK ;H MQ <j 0z =q , IY ;N DL 3t <0 2q <R , 1999. (PDF 7A <0 ; 33 %Z!< %8 ; 133KB) http://www.cc.kyushu-u.ac.jp/library/ScaLAPACK/ScaLAPACK.html [13] http://www.cc.kyushu-u.ac.jp/library/NAG/NAG.html [14] http://www.cc.kyushu-u.ac.jp/library/IMSL/IMSL.html [15] http://www.cc.kyushu-u.ac.jp/library/CalcPS/CalcPS.html [16] F ortran/MP ;HMQ<j0z=q V1 MQ , IY;NDL3t<02q<R , 1999.(HTML 7A<0 ) http://www.cc.kyushu-u.ac.jp/library/OpenMP/OpenMP.html [17] MPI ;HMQ<j0z=q V2.1 MQ , IY;NDL3t<02q<R , 1999.(HTML 7A<0 ) http://www.cc.kyushu-u.ac.jp/library/MPL/MPI.html [18] Bradford Nic hols, Dic k Buttlar, Jacqueline Proulx F arrell ( :g @57{ Lu ): Pthreads %W %m%0 %i %_ %s%0 , %*%i%$%j!<!&%8%c%Q%s , 1998. [19] Bil Lewis, Daniel J. Berg ( 4d K\ ?. 0l Lu ): %^ %k %A%9 %l%C %I %W %m %0 %i %_ %s%0 F~ Lg , %" %9 %-!< =PHG <R , 1996. [20] CS ED Bg Je : UNIX $G $N 1s 3V @\ B3 $H %U%! %$ %k E> Aw , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.33, No.1 ( K\9f ). [21] 0K El 1I E5 : Windo ws95/98/NT $G $N 1s 3V @\ B3 $H %U%! %$ %k E> Aw , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.33, No.1 ( K\9f ). [22] 0K El 1I E5 , J? Ln 9- 9, : MA C OS $G $N 1s 3V CO@\ B3 $H %U%! %$ %k E>Aw , 6e =# Bg 3XBg 7? 7W ;; 5! %; %s%?!< 9- Js , V ol.33, No.1 ( K\9f ). [23] Fn N$ 9k ;V : Bg 7? 7W ;; 5! %; %s %?!< $N UNIX F~ Lg , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.31, No.2, pp.61-102 (1998). [24] HF MQ%( %G%# %?!< je( � HG ) ;H MQ<j 0z , F| K\86 ;R NO8& 5f =j>p Js %7%9 %F %‘4I M} 2] , 1998 (Microsoft W ord J8=q ; 969KB). http://www.cc.kyushu-u.ac.jp/library/je/je.html [25] VPP700/56 MxMQ$N<j0z ( Bh 2.0 HG ), 6e=#Bg3XBg7?7W;;5!%;%s%?!< , 1998 G/ 6 7n . 184 %Z!<%8!% http://www.cc.kyushu-u.ac.jp/RD/watanabe/RESERCH/MANUSCRIPT/MANUAL/VPP700/intro.html $N0u$N$"$k$b$N$O!$:};RHG$r%;%s%?!<?^=q<<$G;2>H$9$k$3$H$,$G$-$^$9!% 22