i VPP700/56 MxMQ$N<j0z EOIt A1N4 y K\ =q $O 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< $N %9!< %Q!< %3 %s %T%e!< %? %7 %9 %F %‘ FUJITSU VPP700/56 $N Mx MQ J} K! $r 2r@b$7$?$b$N$G$9!# 1997 G/ 2 7nH/9T $N!X VPP700/56 MxMQ$N<j0z ( Bh 1 HG ) !Y$+$i$N$b$C$H$bBg$-$JJQ99E@ $O!" VPP700/56 $K D> @\ @\ B3 $7 $F $N BP OC E* $J =h M} $, 2D G= $K $J$C $? $3 $H $G $9!# $= $N $? $a Bh 2 HG $G $O!" BP OC 7? =h M} $N >O $r 0l >O DI 2C $7!" Mx MQ Nc $b BP OC 7? =h M} $K $" $o $; $F =$ @5 $7 $^ $7 $?!# $^ $?!" Bh 1 HG H/ 9T 0J 9_ $N %8%g %V @) 8B CM $N DI 2C!& JQ 99 $J $I $K $b BP 1~ $7 $F $$ $^ $9!# $= $N B>!" F ortran, C %3 %s %Q %$ %i!$ SSL I I, Analyzer $J $I $N 5! G= DI 2C $N @b L@!" ( J8>O$N ) %P%0$N=$@5$r9T$J$$$^$7$?!# $3$NK\$,>/$7$G$b3’MM$N8&5f$KLrN)$D$3$H$r4j$C$F$*$j$^$9!# L\<! 1 VPP700/56 $N35MW 1 1.1 %9!<%Q!<%3%s%T%e!<%? VPP700/56 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.1.1 JBNs7W;;5! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.1.2 <+F0JBNs2=5;=Q$NF08~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.1.3 VPP700/56 $N304Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.1.4 VPP700/56 $N%7%9%F%‘9=@. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.2 VPP700/56 $N%=%U%H%&%’%" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1.3 VPP700/56 $NMxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1.3.1 %"%+%&%s%H$NH/9T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1.4 %^%K%e%"%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1.4.1 %*%s%i%$%s%^%K%e%"%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1.4.2 %^%K%e%"%k$N9XF~J}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2 BPOC7?=hM} 7 2.1 BPOC7?=hM}$N35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.1.1 kyu-vpp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.1.2 @)8BCM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.1.3 MxMQ$G$-$k%i%$%V%i%j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.2 kyu-vpp $X$N@\B3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.2.1 login . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.2.2 %7%’%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2.2.3 %(%G%#%? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2.2.4 kyu-cc $H kyu-vpp $H$N4X78 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2.2.5 %*%s%i%$%s%^%K%e%"%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 2.3 <B9T%U%!%$%k$r:n@.$9$k$^$G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 2.4 F ortran $NMxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.4.1 %5%U%#%C%/%9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.4.2 frt %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.4.3 F ortran 90/VPP $G$NK]Lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 y 6e=#Bg3XBg7?7W;;5!%;%s%?!< ; e-mail:watanabe@cc.kyushu-u.ac.jp ; http://www.cc.kyushu-u.ac.jp/RD/watanabe/index-j.html ii L\<! 2.4.4 %W%m%0%i%‘$, F OR TRAN 77 $N<+M37A<0$N>l9g . . . . . . . . . . . . . . . . . . . . . 12 2.4.5 <B9T%U%!%$%kL>$rJQ99$9$k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 2.4.6 %Y%/%H%k2=%a%C%;!<%8$r=PNO$9$k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 2.4.7 :GE,2=%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 2.4.8 %G%P%C%0%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 2.4.9 %*%V%8%’%/%H%U%!%$%k$N:n@. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 2.4.10 %i%$%V%i%j$N:n@. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.4.11 <+J,MQ$N%i%$%V%i%j$N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.4.12 J#?t$N%U%!%$%k$rJ,3d=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.13 %b%8%e!<%k$N0zMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.14 %j%@%$%l%/%7%g%s5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.15 I8=‘F~NO$+$i%G!<%?$rFI$_9~$‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.16 I8=‘=PNO$K%U%!%$%k$r;XDj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.17 I8=‘F~=PNO$NNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 2.4.18 0lHL$N%U%!%$%kF~=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 2.4.19 IEEE 7A<0$G%U%!%$%k=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.4.20 SSL I I/VP $N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.4.21 NUMP A C $N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.4.22 SSL I I/VPP $N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.5 C, C++ $NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.1 %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.2 C/VP $G$NK]Lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.3 :GE,2=%l%Y%k$r>e$2$k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.4 K]Lu>pJs$N=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.5 SSL I I/VP $N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.5.6 C $G$NK]Lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.5.7 C++ $G$NK]Lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.6 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.6.1 PVM $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.6.2 PVM $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.6.3 MPI $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 2.6.4 MPI $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 2.6.5 P ARMA CS $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 2.6.6 P ARMA CS $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 2.7 JXMx$J%3%^%s%I=8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.7.1 �le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.7.2 size, gsize . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.7.3 timex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.7.4 kill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 2.8 kyu-vpp $H kyu-cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 3 %P%C%A%j%/%(%9%H$NEjF~ 25 3.1 NQS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 3.1.1 HFMQ5!$H$N:90[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 3.1.2 %P%C%A%-%e!< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 3.1.3 %8%g%VEjF~$K$"$?$C$F$NCm0U;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

L\<! iii 3.1.4 NQS $NN.$l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 3.2 %P%C%A%j%/%(%9%H$N5-=R (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 3.2.1 I8=‘E*$J7A I(F ortran 90/VP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 3.2.2 I8=‘E*$J7A I I(F ortran 90/VP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 3.2.3 I8=‘E*$J7A (F ortran 90/VPP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 3.2.4 :GE,2=%l%Y%k$r2<$2$FK]Lu!&<B9T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 3.2.5 %Y%/%H%k2=%l%Y%k$r2<$2$FK]Lu!&<B9T . . . . . . . . . . . . . . . . . . . . . . . . . . 29 3.2.6 :GBg8B$N:GE,2=$r9T$& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 3.2.7 %W%m%0%i%‘%j%9%H$N=PNO$rM^;_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 3.2.8 <B9T%U%!%$%k$r:n@.$9$k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 3.2.9 I8=‘F~=PNO$NNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 3.2.10 4D6-JQ?t$K$h$k%U%!%$%k=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 3.2.11 J#?t$N%U%!%$%k=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 3.2.12 IEEE 7A<0$G%U%!%$%k=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 3.2.13 %5%V%k!<%A%s%i%$%V%i%j$N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 3.2.14 CPU ;~4V$N7WB, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 3.2.15 J#?t$N%j%/%(%9%H$N5-=R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 3.3 %P%C%A%j%/%(%9%H$N5-=R (C/VP , C, C++) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 3.3.1 I8=‘Nc (v cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3.3.2 :GE,2=%l%Y%k$r>e$2$k (v cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3.3.3 SSL I I/VP $N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3.3.4 C $NK]Lu!&<B9T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3.3.5 C++ $NK]Lu!&<B9T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3.4 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$N7k9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.1 PVM $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.2 PVM $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.3 MPI $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.4 MPI $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.5 P ARMA CS $NNc (F ortran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.4.6 P ARMA CS $NNc (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 3.5 %P%C%A%j%/%(%9%H$NEjF~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 3.5.1 qsub %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 3.5.2 qsub %3%^%s%I%*%W%7%g%s$N5-=R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 3.5.3 %P%C%A%j%/%(%9%H$NEjF~Nc 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3.5.4 %P%C%A%j%/%(%9%H$NEjF~Nc 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3.5.5 %P%C%A%j%/%(%9%H$NEjF~Nc 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3.5.6 %P%C%A%j%/%(%9%H$NEjF~Nc 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 3.5.7 %P%C%A%j%/%(%9%H$NEjF~Nc 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 3.6 %8%g%V$N>uBVI=<( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 3.6.1 qstat %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 3.6.2 qps %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 3.7 %P%C%A%j%/%(%9%H$N%-%c%s%;%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 3.7.1 qdel %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 3.7.2 %j%/%(%9%H$N%-%c%s%;%kNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 3.8 0u:~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 iv L\<! 3.8.1 %M%C%H%o!<%/%W%j%s%?!<$X$N=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 3.8.2 NLP $X$N=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 3.9 kyu-cc $+$i$NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 3.9.1 =hM}$NN.$l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 4 MSP $+$i$N%8%g%V$NEjF~ 45 4.1 M-VPP O"7H5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 4.2 @)8B;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 4.3 %8%g%V%/%i%9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 4.4 JCL $N5-=RJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 4.4.1 %+%?%m%0%I%W%m%7%8%c F OR T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 4.4.2 K]Lu;~%*%W%7%g%s$N;XDjJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 4.4.3 %G!<%?%;%C%H$N;XDjJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 4.4.4 JCL $N5-=RNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 4.5 %8%g%V$NEjF~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 4.6 <B9T>u67$*$h$S7k2L$N3NG’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 4.7 O"7H%8%g%V$N%-%c%s%;%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 4.8 NLP $X$N=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 5 VP2600/10 $+$i$N0\9T 53 5.1 VPP700/56 $H VP2600/10 $N:90[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 5.2 %Y%/%H%kJBNs7W;;5! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 5.3 UXP/V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 5.4 IbF0>.?tE@7A<0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 5.4.1 M 7A<0$H IEEE 7A<0$NJQ49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 5.4.2 @:EY$NB;<: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 5.5 %O!<%I%&%’%"$N0c$$$K$h$k1F6A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 5.6 8@8l;EMM%l%Y%k$K$h$k:90[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 5.7 F OR TRAN77 EX $H$N8_49@- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 5.7.1 F0:n$rJ]>Z$9$k$K$O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 5.7.2 %5%]!<%H$5$l$J$$5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 5.8 MSP $+$i UXP $X$N%U%!%$%kE>Aw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 5.9 0u:~@)8fMQ%3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 6 ?tCM7W;;%i%$%V%i%j$NMxMQ 59 6.1 SSL I I/VPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 6.1.1 <g$J5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 6.1.2 ;29MJ88% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 6.1.3 DI2C5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 6.2 SSL I I/VP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 6.2.1 3HD%5!G= I I $N0lMw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 6.2.2 ;29MJ88% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 6.3 NUMP A C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 6.3.1 @)8B;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 6.4 %5%V%k!<%A%s%i%$%V%i%j$N;HMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 6.4.1 C10l PE $N>l9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

L\<! v 6.5 Cm0U;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 6.6 SSL I I/VPP $N1i;;@-G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 6.6.1 56PE $G$N%T!<%/@-G=;n83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 6.6.2 Bf?t8z2L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 7 %W%m%0%i%‘$N@-G=B,Dj 69 7.1 Sampler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 7.1.1 Sampler $r;HMQ$9$kA0$K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 7.1.2 4D6-JQ?t$N@_Dj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 7.1.3 2r@O%3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 7.1.4 BPOC7?=hM}$NNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 7.1.5 %P%C%A%j%/%(%9%H$N5-=RNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 7.1.6 Cm0U;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 7.2 Coun ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 7.3 GETTOD %5%V%k!<%A%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 7.4 timex %3%^%s%I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 7.5 IbF0>.?tE@1i;;?t$N:N<h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 7.5.1 4D6-JQ?t$N@_DjNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 7.5.2 Cm0U;v9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 7.6 %G!<%?E>Aw$K4X$9$k>pJs<}=8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 7.6.1 4D6-JQ?t$N@_DjNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ 83 8.1 � -FLO W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.1.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.1.2 MxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.2 MASPHYC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.2.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.2.2 MxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 8.3 LS-D YNA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 8.3.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 8.3.2 MxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 8.4 A VS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 8.4.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 8.5 MAR C/MENT A T I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 8.5.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 8.5.2 MAR C $NMxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 8.5.3 MENT A T I I $NMxMQJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 8.5.4 %^%K%e%"%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 8.6 Gaussian94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 8.6.1 35MW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 8.6.2 Gaussian94 $N4D6-@_Dj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 8.6.3 BPOC7?$G$NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 8.6.4 %P%C%A=hM} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 8.7 %W%m%0%i%‘%i%$%V%i%j3+H/J, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 8.7.1 MxMQ2DG=$J%i%$%V%i%j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 vi L\<! 8.7.2 UXP $+$i$NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 8.7.3 MSP $+$i$NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 9 %W%m%0%i%‘$N%G%P%C%0 97 9.1 %W%m%0%i%_%s%0$N4pK\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 9.2 0[>o=*N;$9$k>l9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 9.2.1 %<%m3d$j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 9.2.2 ;X?t%*!<%P!<%U%m!< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 9.2.3 ;X?t%"%s%@!<%U%m!< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 9.2.4 NN0h30$X$N%"%/%;%9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 9.2.5 0z?t$N7?$NIT0lCW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 9.2.6 L$Dj5A%G!<%?$N0zMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 9.2.7 :GE,2=$K$h$kI{:nMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 9.3 <B9T7k2L$,$"$d$7$$>l9g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 9.3.1 %W%m%0%i%‘%j%9%H$r8+$k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 9.3.2 write J8$NA^F~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 9.3.3 %G%P%C%0%*%W%7%g%s$N;XDj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 9.3.4 :GE,2=$K$h$kI{:nMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 9.3.5 %Y%/%H%kMQ:GE,2=$K$h$kI{:nMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 9.3.6 0c$&%3%s%Q%$%i$G;n$9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 9.4 F ortran 90/VPP $N%G%P%C%0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 9.5 $=$NB> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 9.5.1 <B9T%U%!%$%k$NH=Dj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 9.5.2 <B9T;~$N5-21NN0h$N;;Dj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 9.5.3 G\@:EY$N;HMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 9.5.4 <jB3$-$r%*%V%8%’%/%H%U%!%$%k$K$9$k . . . . . . . . . . . . . . . . . . . . . . . . . . 102 9.6 VPP W orkBenc h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg 103 10.1 %Y%/%H%k=hM}$H$O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 10.1.1 %Y%/%H%k%G!<%? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 10.1.2 $I$l$/$i$$9bB.2=$G$-$k$+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 10.1.3 <B9T@-G=8~>eHf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 10.1.4 %Y%/%H%k2=N(!$2CB.N($N5a$aJ} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 10.1.5 %Y%/%H%k2=$,4|BT$G$-$k%W%m%0%i%‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 10.1.6 %Y%/%H%k2=$5$l$k%G!<%?$N7? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 10.1.7 %Y%/%H%k2=%a%C%;!<%8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 10.2 %Y%/%H%k2=$NNc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 10.2.1 BeF~J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 10.2.2 >r7o$D$-7W;; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 10.2.3 AmOB!&Fb@Q7W;; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 10.2.4 :GBgCM!&:G>.CM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 10.2.5 %j%9%H%Y%/%H%k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 10.2.6 <}=8!&3H;67W;; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 10.2.7 B?=E%k!<%W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 10.2.8 B?=E%k!<%W$N0l=E2= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

L\<! vii 10.3 %Y%/%H%k2=$5$l$J$$Nc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 10.3.1 2s5";2>H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 10.3.2 MxMQ<T4X?t$NAH$_9~$_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 10.3.3 G[Ns$N%Y%/%H%k2=;X<( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 10.3.4 4 G\@:EY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.4 %A%e!<%K%s%0$NJ}?K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.5 %W%m%0%i%_%s%0$NCm0UE@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.5.1 AGD>$K%W%m%0%i%‘$r=q$/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.5.2 SSL I I/VP $NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.5.3 %G!<%?%"%/%;%9$N8zN(2= I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 10.5.4 %G!<%?%"%/%;%9$N8zN(2= I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 10.5.5 %j%9%H%Y%/%H%k$N8B3& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 11 JBNs2=%W%m%0%i%_%s%0F~Lg 113 11.1 JBNs2=$N%$%a!<%8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 11.1.1 X OCL 9T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 11.1.2 JQ?t$NG[CV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 11.1.3 <B9TJ}<0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 11.2 3HD%:GE,2=@)8f9T$N5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 11.2.1 @k8@9=J80lMw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 11.2.2 <B9T9=J80lMw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 11.2.3 PR OCESSOR J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 11.2.4 PR OC ALIAS J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 11.2.5 SUBPR OCESSOR J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 11.2.6 INDEX P AR TITION J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 11.2.7 LOCAL J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 11.2.8 GLOBAL J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 11.2.9 EQUIV ALENCE J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 11.2.10 J,3d;XDj$N>JN,7A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 11.2.11 P ARALLEL REGION 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 11.2.12 SPREAD REGION 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 11.2.13 SPREAD DO 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 11.2.14 SPREAD MO VE 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 11.2.15 SPREAD ASSIGNMENT 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 11.2.16 BR O ADCAST J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 11.2.17 BARRIER J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 11.2.18 LOCK ON 9=J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 11.2.19 MO VEW AIT J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 11.2.20 UNIFY J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 11.2.21 O VERLAPFIX J8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 11.3 %5%V%k!<%A%s$N5-=RJ}K! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 11.3.1 %W%m%;%C%5%0%k!<%W$N<uEO$7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 11.3.2 %G!<%?$N<uEO$7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 11.4 %U%!%$%kF~=PNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 11.5 JBNs2=Nc ( %Q%i%a%H%j%C%/%9%?%G%# ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 11.6 JBNs2=Nc (SSL I I/VPP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 viii L\<! 11.6.1 %5%V%k!<%A%s$N0z?t$N@bL@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 11.6.2 C10l PE HG%W%m%0%i%‘Nc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 11.6.3 SSL I I/VPP $N$?$a$NJQ99 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 11.6.4 JBNs2=Nc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 11.6.5 B,Dj%G!<%? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 11.7 DI2C5!G=$N>R2p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 11.7.1 RESIDENT 5!G= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 11.7.2 %b%8%e!<%kFb$N X OCL 9T5-=R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 11.8 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$NMxMQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 11.8.1 PVM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 11.8.2 MPI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 11.8.3 P ARMA CS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 A F ortran K]Lu;~%*%W%7%g%s 147 A.1 GSB>E*$J%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 A.2 F ortran 90/VPP $G;XDj$G$-$J$$%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 A.3 K]Lu;X<(9T$H$7$F;XDj$G$-$k%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 B F ortran <B9T;~%*%W%7%g%s 155 C C K]Lu;~%*%W%7%g%s 157 C.1 6&DL%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 C.2 cc %3%^%s%I$N$_$N%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 C.3 v cc %3%^%s%I$N$_$N%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 C.4 GSB>E*$J%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 C.5 CC %3%^%s%I$N$_$N%*%W%7%g%s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 D SSL I I/VPP 5!G=0lMw 163 E SSL I I/VP 5!G=0lMw 165 F NUMP A C 5!G=0lMw 173

1 1 VPP700/56 $N35MW 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< $N %9!< %Q!< %3 %s %T%e!< %? %7 %9 %F %‘ FUJITSU VPP700/56 $O!$ Bg 5, LO ?t CM 7W ;; $r 9b B. $K =h M} $9 $k $? $a $N %Y %/ %H %k JB Ns 7? 7W ;; 5! $G $9!% $3 $N >O $G $O!$ VPP700/56 $N 35 MW $r!$ :# 8e $N >O $G ;H $o $l $k %-!<%o!<%I$N@bL@$r?%$j9~$_$J$,$i>R2p$7$^$9!% 1.1 %9!<%Q!<%3%s%T%e!<%? VPP700/56 1.1.1 JBNs7W;;5! $^$:MQ8l$NDj5A$G$9!% JBNs7W;;5!$N8D!9$N%W%m%;%C%5$r PE ( Pr o c essing Element ) $H8F$S$^$9!% 8= :_ $N JB Ns 7W ;; 5! $O %a %b %j ( 5- 21 0h ) $N 9= @. $K $h$C $F Bg $- $/ Fs $D $K J, N‘ $G $- $^ $9 1 !% 0l $D $O $9 $Y $F $N PE $+ $i %" %/%; %92DG= $J%a%b %j$r Hw$($k 6&M-%a %b%j ( shar e d memory ) 7? 7W;;5!!$ $b$& 0l$D$O 3F PE $,$=$l $>$l%a %b%j$r ;} $A!$ B> $N PE $N %G!< %? $, I, MW $K $J$C $? >l 9g $O PE 4V $r Aj 8_ $K 7k 9g $7 $? %M%C %H %o!< %/ $r 2p $7 $F E> Aw $r 9T $& J, ;6 %a %b%j ( distribute d memory ) 7?7W;;5!$G$9!% ?^ 1.1: 6&M-%a%b%j7? ?^ 1.2: J,;6%a%b%j7? A0<T$NBeI=E*$J7W;;5!$O NEC $N SX4 !$ SGI/Cra y $N T90 !$8e<T$NBeI=E*$J7W;;5!$O SGI/Cra y $N T3E !$F| N)$N SR2201 $G$9!% VPP700/56 $O8e<T$NJ,;6%a%b%j7?7W;;5!$KB0$7$^$9!% 1.1.2 <+F0JBNs2=5;=Q$NF08~ 6& M- %a %b %j 7? 7W ;; 5! $N <+ F0 JB Ns 2= 5; =Q $O $+ $J $j $N ?e =‘ $^ $G C# $7 $F $* $j!$ %W %m %0 %i %‘ $N :n @. $d 0\ 9T $O Hf 3S E* 3Z $@ $H $$ $o $l $F $$ $^ $9!% $7 $+ $7!$ ?t I4 Bf 5, LO $N PE $H %a %b %j $r 8z N( E* $K 7k 9g $9 $k $N $O %O!< %I %&%’ %" E* $K Fq $7 $$ $3 $H$+$i!$<!@$Be$N%9!<%Q!<%3%s%T%e!<%?$N<gNO$H$J$k$+$I$&$+5?Ld;k$5$l$F$$$^$9!% 0l J} $N J, ;6 %a %b %j 7? 7W ;; 5! $O!$ F1 $8 @- G= $r ;} $D PE $r %M%C %H %o!< %/ $K @\ B3 $9 $k $3 $H $G Hf 3S E* 4J C1 $K 5, LO $r 3H D%$G$-$k$3$H$+$i 2 >-Mh$r4|BT$5$l$F$$$^$9!% $7 $+ $7!$ 4N ?4 $N %= %U %H %&%’ %" %l %Y %k $G $N JB Ns 2= 5; =Q $O $^ $@ $^ $@ 8& 5f CJ 3, $G!$ Mx MQ <T $N %W %m %0 %i %‘ $r <+ F0 E* $K JBNs 2=$9$k !V<+F0 JBNs2= %3%s%Q %$%i!W $NDs6! $O$7$P $i$/ @h$K$J $j$^$9 3 !% VPP700/56 $GJ#?t $N PE $rMQ$$ $?JB 1 JBNs 7W;; 5!$N M-L>$J J,N‘ J}K! $K!$ Flynn $5$s$, 9M$( $?L? Na!?%G!< %?$N N.$l$K $h$k %"!<%- %F%/%A%c $NJ, N‘$, $"$j$^ $9!%%Y %/%H %kJBNs =hM} $N VPP700/56 $O!$$=$NJ,N‘$K$h$k$H MIMD(Multiple Instruction stream, Multiple Data stream) 7?$KB0$7$^$9!% 2 %+ %? %m %0 $G @k EA $9 $k $H $3 $m $N !V%9 %1!< %i %S %j %F%#!W $G $9!% VPP700 $b :G Bg 512 Bf $N PE $, 7k 9g 2D G= $G $9!% $? $@ $7!$ $b $N $9 $4 $$ $* 6b $H EE5$$,I,MW$G$9$N$G!$$^$:C/$bGc$o$J$$$G$7$g$&!% 3 JBNs7W;;5!$KBP1~$7$?%"%W%j%1!<%7%g%s$NDs6!$b$^$@$^$@?t$($k$[$I$G$9!%

2 1 VPP700/56 $N35MW Ns=h M} $r <B 9T $7 $? $$ >l 9g $O!$ 8= >u!$ JB Ns =h M} $N $? $a $N L? Na ( %G!< %? J, 3d J} K!!$ PE 4V $N %G!< %? $N $d $j $H $j $J $I ) $rMxMQ<T<+?H$G5-=R$9$kI,MW$,$"$j$^$9!%$D$^$j!$;DG0$J$3$H$G$9$,!$ VPP700/56 $NJBNs%W%m%0%i%_%s%0$OMxMQ<T$,9T$&I,MW$,$"$j$^$9!% $7$+ $7 [6] $K $h $l $P!$ JB Ns 2= $K 4X $9 $k !VIt IJ!W $O 1# $5 $l $: $K 8x 3+ $5 $l $F $$ $k $= $& $G $9 4 !% $H $$ $& $3 $H $O!$ %A%e!< %K%s%0$N!VOS!W$, :c$($k$3 $H$GM} O@%T!<%/@- G=$KGw $k \ %9!<%Q!<%3%s %T%e!<%F%#%s %0 " $N2DG=@- $bBg$$ $K$"$k$o $1$G$9 5 !% 1.1.3 VPP700/56 $N304Q I} 5.164 %a!<%H%k!$1|9T 5.751 %a!<%H%k!$9b$5 1.8 %a!<%H%k!$=ENL 6.6 %H%s$G$9!%IUB0$N%G%#%9%/$J$I$r9g$o $;$k$H 7 %H%s$rD6$($^$9!% ?^ 1.3: VPP700/56 $N304Q ( %+%?%m%0$h$j ) ?’$O%@!<%/%l%C%I 6 !$H/G.NL$O 69,815Kcal/h !$=jMWEENO$O 65.6KV A $G$9!% 1.1.4 VPP700/56 $N%7%9%F%‘9=@. VPP700/56 $N %7 %9 %F %‘ 9= @. $O ?^ 1.4 $N DL $j $G $9!%FH N) $7 $? %Y %/ %H %k 7W ;; 5! $, 56 Bf !V$: $i$C!W $H JB Ns $K JB $s $G$$$k$H%$%a!<%8$9$k$3$H$,$G$-$^$9!% ?^ 1.4: %7%9%F%‘9=@.?^ 4 N"$rJV$;$P!$ HPF(High P erformance F ortran) $J$I$h$j$bDc?e=‘$J;EMM$H$$$&$3$H$G$9!% 5 8=:_!$ JB Ns7W ;;$N %"%k %4%j %: %‘$d %A%e!<%K %s%0 J}K! $O!$ ( 7W;; 5! $K0M B8$7 $?$b $N$G $"$C $F$b ) 8& 5f=8 2q$G $NH/ I= $N%M %?$d!$ $&$^ $/$9 $l$P O@J8$K$J$k;~Be$G$9!% 6 $=$NB>$N?’$K%@!<%/%V%k!<$H%A%c%3!<%k%V%i%C%/$,$"$j$^$9!%

1.1 %9!<%Q!<%3%s%T%e!<%? VPP700/56 3 3F PE $O 2GB $N<g 5-21 $H :GBg =hM} @-G= 2.2GFLOPS $N %Y%/ %H%k %f%K%C %H$r Ek:\ $7$F $$$^ $9!% 1PE $"$? $j$N =hM}@-G=$O VP2600/10 $N H>J,DxEY$G$9$,!$ VP2600/10(0.5GB) $KHf$Y 4 G\$N %a%b%j$rEk:\$7$F$$$^ $9!%$5$i $K!$J#?t PE(VP2600/10 $O 1PE) $G$N%8%g%V=hM}$K$h$j!$%9%k!<%W%C%H$O3JCJ$K8~>e$9$k$O$:$G$9!% ?^ 1.4 $K =P $F $/$k %/ %m %9 %P %M%C %H %o!<%/ (crossbar net w ork) $H$O!$ PE 4V $N @\ B3 7A BV$N 0l $D (cf. ?^ 1.5) $G!$ 3F PE $O$3$N%M%C%H%o!<%/$K$h$jAj8_$K@\B3$5$l$F$$$^$9 7 !% ?^ 1.5: crossbar net w ork 35G0?^ 3F PE $O:GBg 570MB/ IC$N@-G=$r;}$D PE 4VDL?.%f%K%C%H$r 2 BfAuHw$7$F$$$^$9!% PE $N=t85$OI= 1.1 $NDL$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 7 JB Ns 7W ;; 5! $N @\ B3 $O!$ $? $/ $5 $s $N 7A BV $, Ds 0F!& 3+ H/ $5 $l $F $$ $^ $9!% %/ %m %9 %P %M%C %H %o!< %/ $N B> $K $b!$ %H!< %i %9 %a%C %7%e!$ B? CJ @\ B3 LV!$ 3,AX%j%s%0$J$IJBNs7W;;5!$K$h$C$F%P%i%P%i$G7hDjHG$,$^$@$"$j$^$;$s!%

4 1 VPP700/56 $N35MW 1.2 VPP700/56 $N%=%U%H%&%’%" VPP700/56 $GF0:n$9$k%=%U%H%&%’%"$OI= 1.2 $NDL$j$G$9!% I= 1.2: VPP700/56 $N%=%U%H%&%’%" %=%U%H%&%’%"L> 5!G= Hw9M F ortran 90/VP %Y%/%H%k F ortran %3%s%Q%$%i 1PE MQ F ortran 90/VPP %Y%/%H%kJBNs F ortran %3%s%Q%$%i J#?t PE MQ C C %3%s%Q%$%i 1PE MQ C/VP %Y%/%H%k C %3%s%Q%$%i 1PE MQ C++ C++ %3%s%Q%$%i 1PE MQ Analyzer %A%e!<%K%s%0!&%G%P%C%0;Y1g VPP W orkb enc h %W%m%0%i%‘E}9g3+H/4D6- WS $GF0:n %(%s%8%K%"%j%s%03+H/4D6- BPOCE*$J%W%m%0%i%‘3+H/;Y1g WS $GF0:n SSL I I/VPP %Y%/%H%kJBNs2J3X5;=Q7W;;%i%$%V%i%j SSL I I/VP %Y%/%H%k2J3X5;=Q7W;;%i%$%V%i%j NUMP A C ?tCM7W;;%i%$%V%i%j PVM %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j MPI %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j P ARMA CS %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j � -FLO W 3 <!85N.BN2r@O%7%9%F%‘ MASPHYC :‘NA$NJ*@-!&9=B$2r@O%7%9%F%‘ LS-D YNA Hs@~7AF0E*9=B$2r@O%7%9%F%‘ A VS HFMQ2D;k2=%7%9%F%‘ MAR C 9=B$2r@O%7%9%F%‘ Gaussian94 J,;R50F;7W;; 1.3 VPP700/56 $NMxMQJ}K! D> @\ VPP700/56 $K @\ B3 $7 $F BP OC E* $K Mx MQ $9 $k $3 $H $, $G $- $^ $9!% Bg 5, LO $J %8%g %V!$ JB Ns %8%g %V $O !V%P%C %A =h M}!W$H 8F $P $l $k =h M} J} <0 $K $h $k Mx MQ $H $J $j $^ $9!% %P%C %A =h M} $H $O!$ $" $i $+ $8 $a C_ @Q $5 $l $? I, MW $J %G!< %? $r $R $H $^$H$a$K=hM}$9$k%G!<%?=hM}$NJ}<0$N$3$H$G$9 8 !% $^$?!$HFMQ7W;;5! M-1800/20U $G:n@.$7$?%=!<%9%W%m%0%i%‘$r VPP700/56 $K$*$$$F ( %P%C%A=hM}$K$h$j ) K] Lu!&<B9T$9$k$3$H$b$G$-$^$9!% 1.3.1 %"%+%&%s%H$NH/9T 4{ $K %; %s %?!< $N 2] Bj $r $* ;} $A $N J} $O <+ F0 E* $K VPP700/56 $, Mx MQ $G $- $k $h $& $K $J$C $F $$ $^ $9!% %; %s %?!< 2] Bj $r$*;}$A$G$J $$J}$O2] Bj?=@A $NI,MW $,$"$j$^ $9!%>\$7 $/$O6&F1 MxMQ3] (e-mail: kyodo@cc.kyushu-u.ac.jp !$ %@%$%d%k%$%s 092-642-2305) $^$GLd$$9g$o$;$F$/$@$5$$!% 8 JIS $N Dj 5A $G $O !X$" $i $+ $8 $a C_ $( $i $l $? %G!< %? $N =h M} $^ $? $O %8%g %V $N <B ;\ $G $" $j!$ $= $N ?J 9T Cf $O Mx MQ <T $, $b $O $d $= $N =h M} $K 1F 6A $r 5Z $\ $9$3$H$,$G$-$J$$$h$&$J<jCJ$K$h$k$b$N!Y$G$9

1.4 %^%K%e%"%k 5 1.4 %^%K%e%"%k 1.4.1 %*%s%i%$%s%^%K%e%"%k man(/usr/uxp/man) %3%^%s%I$G VPP700/56 $N%3%^%s%I!$<jB3$-$N>\:Y$rD4$Y$k$3$H$,$G$-$^$9!% kyu-vpp% man frt � � � � � <---VPP700/56 $N frt %3%^%s%I$N;2>H frt(1) (UXP/V Fortran90/VP) frt(1) !ZL>A0![ frt != Fortran90/VP %3%s%Q%$%i !Z7A<0![ frt [ -c ] [ -g [dbg_lvl] ] [ -o exe_file ] [ -I dir_nam ] [ -v ] [ -X lan_lvl ] [ -A alignc ] [ -A byname ] [ -A double ] [ -A quad ] [ -A ihalf ] [ -A errssn ] : 6e =# Bg 3X 3F %-%c %s %Q %9 $K @_ CV $5 $l $? %f!< %6 %$ %s %? %U%’!< %9 %o!< %/ %9 %F!< %7%g %s $K $O!$ %* %s %i %$ %s %^ %K%e %" %k ;2>HMQ$N%V%i%&%6 \OLIAS" $,Ds6!$5$l$F$$$^$9 9 !%;HMQJ}K!$O [12] $r;2>H$7$F$/$@$5$$!% $^ $?!$ %; %s %?!< %[!< %‘ %Z!< %8 ( http://www.cc.kyushu-u.ac.jp/ ) $+ $i %* %s %i %$ %s %^ %K%e %" %k $r ;2 >H $9 $k $3$H$b$G$-$^$9!% 1.4.2 %^%K%e%"%k$N9XF~J}K! 6e Bg @8 6( $N =q @R It $G IY ;N DL 3t <0 2q <R H/ 9T $N %^ %K%e %" %k $r Cm J8 $9 $k $3 $H $, $G $- $^ $9!% Cm J8 $N :] $O %^ %K%e %" %k HV 9f ( Nc$($P!X F ortran90/VP ;HMQ<j0z=q!Y$J$i \J2U5-0050") $rI,$:;XDj$7$F$/$@$5$$!% ;29MJ88%$K$"$2$?%^%K%e%"%k$O!$%;%s%?!< 2 3,$N%W%m%0%i%‘AjCL<<!$ 4 3,$N?^=q<<$G1\Mw$G$-$^$9!% http://www.cc.kyushu-u.ac.jp/ (1998 G/ 5 7n 1 F|8=:_ ) 9 OLIAS $N%M%C%H%o!<%/7PM3$G$NMxMQ$O$G$-$^$;$s!%

6 1 VPP700/56 $N35MW

7 2 BPOC7?=hM} 1997 G/ 4 7n $h $j VPP700/56 $K D> @\ %" %/ %; %9 (login) $G $- $k $h $& $K $J $j $^ $7 $?!% $3 $N >O $G $O VPP700/56 $G $N BPOC7?=hM} 10 $K$D$$$F@bL@$7$^$9!% 2.1 BPOC7?=hM}$N35MW 2.1.1 kyu-vpp VPP700/56 $O PE(Pro cessing Elemen t) $, 56 Bf$" $j$^ $9!%$=$N Cf$GMx MQ<T$, D>@\ <j85$N %o!<%/%9 %F!<%7%g %s$d%Q!<%=%J%k%3%s%T%e!<%?$+$i%"%/%;%9$G$-$k PE $O 1 Bf$N$_$G$9 11 !%%[%9%HL>$O \kyu-vpp" $G$9!% I= 2.1: BPOC7?=hM}$N4D6- %^%7%sL> FUJITSU VPP700/56 %[%9%HL> kyu-vpp IP %"%I%l%9 133.5.9.70 OS UXP/V(UNIX SVR4 =‘5r ) UXP/V $O%3%^ %s%I$N<c 43$NHs8_ 49$r=|$1 $PHFMQ7W ;;5!$N UXP/M(kyu-cc, IP %"%I%l %9 133.5.9.1) $H$[$\F1 $8;EMM$N UNIX OS $G$9!% UXP(UNIX) $K4X$9$k4pK\E*$J$3$H$,$i$O [53] $r;2>H$7$F$/$@$5$$!% 2.1.2 @)8BCM BPOC7?=hM}$N@)8BCM$OI= 2.2 $NDL$j$G$9!% I= 2.2: BPOC7?=hM}$N@)8BCM %a%b%j%5%$%: 100MB %U%!%$%k%5%$%: 2GB CPU ;~4V 60 J, $=$NB>$N@)8BCM$O limit %3%^%s%I$GD4$Y$k$3$H$,$G$-$^$9!% 2.1.3 MxMQ$G$-$k%i%$%V%i%j BPOC 7?=hM}$G MxMQ$G $-$k%i %$%V%i%j $OI= 2.3 $NDL $j$G$9!% F ortran 90/VP , C/VP $J$I$N 1PE $GF0 :n$9$k %W %m%0%i%‘$,<B9T2DG=$G$9!%JBNs%i%$%V%i%j$O<B9T2DG=%U%!%$%k$N:n@.$^$G$G$9!% 10 UNIX $N @$ 3& $G !VBP OC 7? =h M}!W $H 8@ $( $P \ ?F @Z $J %a %K%e!< 2h LL $H $N $d $j $H $j " $J $I $N %$ %a!< %8 $r ;} $D J} $b $$ $i$C $7$c $k $H ;W $$ $^ $9!% $3 $3 $G $N !VBP OC 7? =h M}!W $H $O!$ <! >O $G @b L@ $9 $k %8%g %V %9 %/ %j %W %H $r 5- =R $7 =h M} $r 0M Mj $9 $k !V%P%C %A =h M}!W $H $O 0[ $J $j!$ F~ NO $K BP $7 %j %" %k %? %$ %‘ $G 1~ Ez$r F@ $k ( 8= :_ $G $O $"$? $j $^ $( $N ) =h M} 7ABV $H Dj 5A $7 $^ $9!% MSP $K47 $l $F $$ $k J} $K$O \TSS(Time Sharing System)" $NJ} $, J, $+ $j$d$9$$$+$H;W$$$^$9!% 11 \Primary PE" $H8F$S$^$9!%$=$NL>$NDL$j!$$9$Y$F$N PE $NF0$-$rE}3g$9$k PE $G$9!%

8 2 BPOC7?=hM} I= 2.3: BPOCE*$KMxMQ$G$-$k%i%$%V%i%j %=%U%H%&%’%"L> 5!G= Hw9M %3%^%s%I / %j%s%/J}K! F ortran 90/VP %Y%/%H%k F ortran %3%s%Q%$%i frt F ortran 90/VPP %Y%/%H%kJBNs F ortran %3%s%Q%$%i K]Lu$N$_ frt -Wx C C %3%s%Q%$%i cc C/VP %Y%/%H%k C %3%s%Q%$%i vcc C++ C++ %3%s%Q%$%i (C $X$NJQ49%W%m%;%C%5 ) CC Analyzer %A%e!<%K%s%0!&%G%P%C%0;Y1g 1PE $N$_ fjsamp SSL I I/VPP %Y%/%H%kJBNs2J3X5;=Q7W;;%i%$%V%i%j 7k9g$N$_ -lssl2vpp SSL I I/VP %Y%/%H%k2J3X5;=Q7W;;%i%$%V%i%j -lssl2vp NUMP A C ?tCM7W;;%i%$%V%i%j -lnumpac PVM %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j 7k9g$N$_ -lpvm -lmp (etc.) MPI %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j 7k9g$N$_ -lmpi -lmp (etc.) P ARMA CS %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j 7k9g$N$_ -lpm6 -lmp2 (etc.) Gaussian94 J,;R50F;7W;; g94 , subg94 ;DG0$J$, $iBPOCE*$K JBNs%W%m %0%i%‘ (F ortran 90/VPP , MPI, etc.) $O<B 9T$G$-$^$; $s!% frt -Wx $J$I $GJBNs =hM}$N<B9T %U%!%$%k $r:n @.$9$k $3$H$O 2DG=$G $9!%$7 $+$7JB Ns<B9T $O%P%C%A =hM} $H$J$j $^$9!%$^ $? 1PE $N%W %m%0 %i%‘$G$b 100MB $N@)8BCM$rD6$($k>l9g$O%P%C%A=hM}$H$J$j$^$9!% VPP700/56 $G%5%]!<%H$7$F$$$k%"%W%j%1!<%7%g%s%i%$%V%i%j � -FLO W, MASPHYC, LS-D YNA, A VS $O!$ %U%m %s %H %( %s %I $N %o!< %/ %9 %F!< %7%g %s $+ $i %8%g %V $r Ej F~ $9 $k $H $$ $& $b $H $b $H $N @- 3J $+ $i!$ BP OC 7? $G $N Mx MQ $O $G $- $^ $; $s!% $^ $?!$ MAR C $O <B 9T %U%! %$ %k $, @) 8B CM $r D6 $( $k $? $a %P%C %A =h M} $H $J $j $^ $9!% Gaussian94 $N Mx MQ J}K!$O 8.6 @a$r8fMw$/$@$5$$!% 2.2 kyu-vpp $X$N@\B3 0J9_!$MxMQ<T$O a79999a $5$s$H$7$^$9!% 2.2.1 login kyu-vpp $K login $7 $^ $9!% 0J 2< $O IP @\ B3 $5 $l $? %o!< %/ %9 %F!< %7%g %s $+ $i $N login $N Nc $G $9!% � � � � � $O %j %?!< %s%-!<$r2!$72<$2$k$3$H$r0UL#$7$^$9!% user-ws% telnet 133.5.9.70 � � � � � <---kyu-vpp $K@\B3 Trying 133.5.9.70 ... Connected to 133.5.9.70. Escape character is ’^]’. UXP/V TELNET (kyu-vpp) login: a79999a � � � � � <--- 2]BjHV9f Password: � � � � � <--- %Q%9%o!<%I Fujitsu UXP/V (kyu-vpp) Copyright (c) 1984, 1986, 1987, 1988 AT&T Copyright (c) 1990, UNIX System Laboratories, Inc. Copyright (c) 1991, 1992, 1993, 1994, 1995 FUJITSU LIMITED All Rights Reserved Last login: Tue Apr 22 16:00:25 on user-ws.cc.kyus Terminal Type: � � � � �

2.2 kyu-vpp $X$N@\B3 9 login $7$?8e$O passwd(/bin/passwd) %3%^%s%I$G kyu-vpp FH<+$N%Q%9%o!<%I$KJQ99$G$-$^$9!% 2.2.2 %7%’%k %G %U%) %k %H $N %m %0 %$ %s %7%’ %k $O csh(/usr/bin/csh) $G $9!% tcsh(/usr/local/bin/tcsh) $b Mx MQ 2D G= $G $9!% 2.2.3 %(%G%#%? vi(/bin/vi) $H emacs(/usr/local/bin/emacs) $,Mx MQ$G$-$^$9!% $?$@$7!$8= :_$N$H$3$m emacs $GF|K\8l F~NO$O$G$-$^$;$s 12 !% ?^ 2.1: emacs $G$N%W%m%0%i%‘:n@.2hLL ?^ 2.2: vi $G$N%W%m%0%i%‘:n@.2hLL 2.2.4 kyu-cc $H kyu-vpp $H$N4X78 HF MQ 7W ;; 5! M-1800/20U $N UXP( %[ %9 %H L> kyu-cc) $N Mx MQ <T $N %[!< %‘ %G%# %l %/ %H %j $N \ VPP " $H $$ $& %G%# %l %/%H%j$H VPP700/56 $NMxMQ<T%[!<%‘%G%#%l%/%H%j$H$N4V$K%7%s%\%j%C%/%j%s%/$,D%$i$l$F$$$^$9 ( ?^ 2.3) !% ?^ 2.3: kyu-cc $H kyu-vpp $N%U%!%$%k$N6&M- $D$^$j!$ kyu-cc $N a79999a $5$s$+$i8+$($k 12 C<KvB&$NF|K\8l4D6-!$ kyu-cc 7PM3$G Wnn $rMQ$$$F$NF~NO$O2DG=$G$9!%F|K\8l$NI=<($OLdBj$"$j$^$;$s!%4A;z%3!<%I$O euc $G$9!%

10 2 BPOC7?=hM} kyu-cc% cd ~/ � � � � � <---kyu-cc $N%[!<%‘%G%#%l%/%H%j$K0\F0 kyu-cc% ls � � � � � <--- FbMF$NI=<( Interval_Arithmetic VPP manual MASPHYC bin mspcom Navier-Stokes f90 paper News image RMAIL kyu-cc% cd VPP � � � � � <--- %G%#%l%/%H%j VPP $X0\F0 kyu-cc% ls � � � � � <--- FbMF$NI=<( Analyzer DEMO MPI PARMACS C Fortran Navier-Stokes library $H!$ kyu-vpp $N a79999a $5$s$N%[!<%‘%G%#%l%/%H%j$+$i8+$($k kyu-vpp% cd ~/ � � � � � <---kyu-cc $N%[!<%‘%G%#%l%/%H%j$K0\F0 kyu-vpp% ls � � � � � <--- FbMF$NI=<( Analyzer DEMO MPI PARMACS C Fortran Navier-Stokes library $OF1$8$b$N$G$9!% kyu-cc $+$i VPP700/56 $X%P%C%A%8%g%V$rEjF~$9$k>l9g!$;HMQ$9$k%=!<%9%W%m%0%i%‘$*$h$S%G!<%?$OI,$: kyu- cc $+$i8+$? VPP G[2< ( B($A kyu-vpp $+$i8+$($k>l=j ) $K:n@.$9$kI,MW$,$"$j$^$9!% kyu-vpp $N%U%!%$%k$O kyu-cc $+$i$9$Y$F8+$k$3$H$,$G$-$^$9!%=>$C$F kyu-vpp $N%U%!%$%k$r kyu-cc $KE>Aw $9 $k $3 $H $J $/ 13 kyu-cc B& $+ $i JT =8 $7 $? $j!$ Graphman $d gn uplot Ey $N F~ NO %G!< %? $H $7 $F Mx MQ $9 $k $3 $H $, $G $- $^$9!% kyu-vpp $+ $i lp(/bin/lp) %3 %^ %s %I $K $h $j %U%! %$ %k $N Fb MF $r %; %s %?!< 2 3, $N %M%C %H %o!< %/ %W %j %s %?!< $K =P NO$9$k$3$H$,$G$-$^$9 14 !% utoprint %3%^%s%I$OMxMQ$G$-$^$;$s!% 2.2.5 %*%s%i%$%s%^%K%e%"%k frt , vcc $J $I $N %3 %^ %s %I $O man(/usr/uxp/man) %3 %^ %s %I $G 5! G=!$ %* %W %7%g %s $r 3N G’ $G $- $^ $9!% F| K\ 8l 4D 6- 15 $N >l 9g!$ B? $/ $N %^ %K%e %" %k $O F| K\ 8l $G I= <( $5 $l $^ $9!% I= <( $r 1Q 8l $K $9 $k >l 9g $O \ unsetenv LANG " $H F~ NO $7$^$9!%F|K\8l4D6-$KLa$9;~$O \ setenv LANG japan " $HF~NO$7$^$9!% 2.3 <B9T%U%!%$%k$r:n@.$9$k$^$G F ortran, C, C++ $N %=!<%9 %W %m%0 %i%‘ $,7W ;;5! $G<B 9T2D G= $J <B 9T%U%! %$%k 16 $K ;Q$r JQ $($k $K$O!$ K]Lu $* $h$S 7k9g!&JT =8 $N %9 %F%C %W$r F’ $_ $^$9!% DL >o!$ frt %3 %^ %s%I $d vcc %3 %^%s %I $J $I $r;H $& >l 9g$O!$ %=!< %9 %W %m%0 %i %‘ $r2r<a$7<B9T%U%!%$%k$r:n@.$9$k$^$G$N<j=g$O<+F0E*$K9T$o$l$^$9!% $? $@ $7 <+ J, @l MQ $N %i %$ %V %i %j $r :n$C $? $j C $+ $i SSL I I/VP $r 8F $S =P $7 $? $j $9 $k >l 9g $O!$ K] Lu $N $_ $, =* N; $7 7k9g!& JT =8 =h M} $, 9T $J $o $l $F $$ $J $$ %* %V %8%’ %/ %H %U%! %$ %k 17 $H $$ $& $b $N $, $" $k $3 $H $r CN$C $F $* $/ I, MW $, $" $j $^ $9!%Nc$($P SSL I I/VP $OO"N) 1 <! J}Dx <0$d FFT $J$I $N F ortran %5%V %k!<%A%s 72$r K]Lu$7 $F=P Mh$"$,$C $?%*%V %8%’%/%H%U%!%$%k$N=89g$G$9!% %*%V%8%’%/%H%U%!%$%k$OJT=8!&7k9g$N:]$KI,MW$K1~$8$F%a%$%s%W%m%0%i%‘$+$i8F$S=P$5$l$k$3$H$G!$<B9T%U%! %$%k$r9=@.$9$k0lIt$H$J$j$^$9 ( ?^ 2.4) !% 13 K\Ev$ON"$GE>Aw$7$F$$$k$N$G$9$, 14 kyu-cc B&$+$i kyu-vpp $N%U%!%$%k$r=PNO$9$k>l9g$O lp -c $HF~NO$7$^$9!% 15 env $HF~NO$9$k$3$H$K$h$j!$4D6-$N0lMw$,I=<($5$l$^$9!% 16 7W;;5!2J3X$NMQ8l$G$O!$<B9T2DG=%*%V%8%’%/%H (executable ob ject) $H8F$S$^$9!% 17 @53N$K$O!$:FG[CV2DG=%*%V%8%’%/%H (relo catable ob ject) !%

2.4 F ortran $NMxMQJ}K! 11 sample.c sample.o a.out � � %=!<%9%W%m%0%i%‘ � � K]Lu � ! � � %*%V%8%’%/%H%U%!%$%k � � 7k9g!&JT=8 � ! � � <B9T%U%!%$%k � � + * %i%$%V%i%j SSL I I/VP NUMP A C %i%$%V%i%j ?^ 2.4: <B9T%U%!%$%k$N:n@.9TDx 2.4 F ortran $NMxMQJ}K! 2.4.1 %5%U%#%C%/%9 8@8l;EMM$, F ortran 90 $N>l9g$O \ .f90 " !$ F OR TRAN 77 $N>l9g$O \ .f " $H$7$F2<$5$$!%%5%U%#%C%/%9$, \ .f " $N %U%! %$ %k $K F ortran 90 $N %W %m %0 %i %‘ $r 5- =R $9 $k >l 9g $O!$ 8G Dj D9 7A <0 $H 8+ $J $5 $l $^ $9!% K] Lu ;~ %* %W %7%g %s $K $h$C$F@ZBX$($k$3$H$b$G$-$^$9$,!$%5%U%#%C%/%9 18 $G;H$$J,$1$k$3$H$r$*4+$a$7$^$9!% 2.4.2 frt %3%^%s%I kyu-vpp $N F ortran $N%3%^%s%I$O frt(/usr/lang/bin/frt) $G$9!% kyu-cc $K$O 2 $D$N%3%^%s%I ( frt , frtex ) $,$"$j$^$9$,!$ kyu-vpp $G$O frt $N$_$G$9!% kyu-vpp% frt test.f90 � � � � � <---Fortran %W%m%0%i%‘$NK]Lu F ortran 90 $N %W %m %0 %i %‘ test.f90 $r K] Lu $7 $^ $7 $?!% K] Lu $, @5 >o $K =* N; $9 $k $H <B 9T %U%! %$ %k a.out $, :n @. $5 $l$^$9 19 !%%W%m %s%W%H ( 2?$b@_Dj$7$J$1$l$P kyu-vpp% ) $,=P$?>uBV$G a.out $HF~NO$9$k$H!$%W%m%0%i%‘$,<B9T $5$l$^$9!% kyu-vpp% a.out � � � � � <--- %W%m%0%i%‘$N<B9T : ( <B9T7k2L ) 2.4.3 F ortran 90/VPP $G$NK]Lu -Wx %*%W%7%g%s$N;XDj$K$h$j F ortran 90/VPP $,5/F0$5$l!$JBNs%W%m%0%i%‘$NK]Lu$r9T$$$^$9!% kyu-vpp% frt -Wx test.f90 � � � � � <---Fortran 90/VPP $G$NK]Lu -Wx %* %W %7%g %s $O %=!< %9 %W %m %0 %i %‘ $K A^ F~ $5 $l $? 3H D% :G E, 2= @) 8f 9T ( !XOCL 9T ) $r M- 8z $K $9 $k $b $N $G $9!% <+ F0 JB Ns 2= $r 9T $& %* %W %7%g %s $G $O $" $j $^ $; $s!% $^ $?!$ :n @. $5 $l $? <B 9T %U%! %$ %k $r BP OC E* $K <B 9T $9 $k $3 $H $b $G $- $^ $; $s!%$?$@$7BPOC7?=hM}$K$h$j F ortran 90/VPP $NJ8K!%l%Y%k$G$N%G%P%C%0$,MF0W$K$G$-$k$3$H$OMxE@$G$9!% 18 su�x: KvHx$KE:$($?$b$N!$IU2C$7$?$b$N!% 19 @53N$K$O!$%*%V%8%’%/%H%U%!%$%k$r7k9g!&JT=8$9$k%W%m%0%i%‘ ld $,5/F0$5$l!$<B9T%U%!%$%k$,@8@.$5$l$^$9!%

12 2 BPOC7?=hM} kyu-vpp% frt -Wx test.f90 � � � � � <---Fortran 90/VPP $G$NK]Lu Fortran90/VPP V10L10 F|IU 97-04-22 ;~9o 22:03:41 Fortran90/VPP ?GCG%a%C%;!<%8!’%W%m%0%i%‘L> (dp_vcre_test) joo4622i-s ‘‘test.f90’’: <spread-do-stmt> $KBP1~$9$k <end-spread-do-stmt> $,B8:_$7$^$;$s!% : 2.4.4 %W%m%0%i%‘$, F OR TRAN 77 $N<+M37A<0$N>l9g F ortran %W%m%0%i%‘$, F OR TRAN 77 $N<+M37A<0$N>l9g$O!$ -Free %*%W%7%g%s$r;XDj$7$^$9 20 !% kyu-vpp% frt -Free job1.f � � � � � <---FORTRAN 77 $N<+M37A<0%W%m%0%i%‘$NK]Lu 2.4.5 <B9T%U%!%$%kL>$rJQ99$9$k frt %3%^%s%I$K$h$C$F:n@. $5$l$k<B9T%U%!%$%k$O>JN,CM$G a.out $H$$$&L>A0$G$9!%<B9T%U%!%$ %k$K a.out 0J 30$NL>A0$rIU$1$k>l9g$O!$ -o $KB3$1$F%U%!%$%kL>$r;XDj$7$^$9!% kyu-vpp% frt -o b.out test.f90 � � � � � <--- <B9T%U%!%$%kL>$r b.out $KJQ99 2.4.6 %Y%/%H%k2=%a%C%;!<%8$r=PNO$9$k %*%W%7%g%s -Wv,-m3 $G%Y%/ %H%k2=$K4X$9 $kK]Lu>pJs$, I=<($G$-$^$9!% >JN,CM$G$O>p Js$,C<Kv$KI= <($5$l$^$9 $N$G!$ -Z %*%W%7%g%s$G;XDj$7$?%U%!%$%k$K3JG<$7$?J}$,$$$$$G$7$g$&!% kyu-vpp% frt -Wv,-m3 -Z out test.f90 � � � � � <--- K]Lu7k2L$r%U%!%$%k out $K=PNO $5$i$K -Ps %* %W%7%g %s$K $h$C $F%W %m%0 %i %‘%j %9 %H$K BP1~ $7 $?%Y %/%H %k 2=>p Js $rF@ $k$3 $H $,$G $- $^$9!% $3$l $i $O @-G=2r@O$d%A%e!<%K%s%0$N=EMW$J>pJs$H$J$j$^$9!% kyu-vpp% frt -Ps -Wv,-m3 -Z out test.f90 � � � � � <--- %W%m%0%i%‘%j%9%H$KBP1~$7$?%Y%/%H%k2=>pJs$rI=<( 2.4.7 :GE,2=%*%W%7%g%s >J N, CM $N :G E, 2= %* %W %7%g %s ( -Oe ) $G K] Lu $7 $? >l 9g!$ 6K $^ $l $K $G $9 $, %W %m %0 %i %‘ $N <B 9T $, %( %i!< $r =P $7 $F =* N; $7 $? $j!$ 7W ;; 8m :9 $K 1F 6A $, =P $? $j $7 $^ $9 (cf.[1]) !% :G E, 2= $N I{ :n MQ $O :G E, 2= %l %Y %k $r 2< $2 $k $3 $H $G 2s Hr $G $- $^ $9!%<B9T;~4V$O0lHL$KA}Bg$7$^$9!% kyu-vpp% frt -Ob test.f90 � � � � � <--- 4pK\E*$J:GE,2=$K$H$I$a$k %5%V%*%W%7%g%s$r;H$C$?:Y$+$$@)8f$b2DG=$G$9!% kyu-vpp% frt -Oe,-P test.f90 � � � � � <--- ITJQ<0$N@h9TI>2A$N:GE,2=$rM^;_ 20 kyu-cc $N frt %3%^%s%I$N -F %*%W%7%g%s$H0[$J$j$^$9!%

2.4 F ortran $NMxMQJ}K! 13 2.4.8 %G%P%C%0%*%W%7%g%s 0z?t$N<uEO$7$dG[Ns$HE:;z$,$&$^$/BP1~$7$F$$$k$+$J$I$N%A%’%C%/$O!$%G%P%C%0%*%W%7%g%s -D $G9T$$$^$9!% ?GCG%a%C%;!<%8$O <B9T;~ $K=PNO$5$l$^$9!%;W$o$L%_%9$,8+$D$+$C$?$j$7$F!$%P%0<h$j$KBgJQM-8z$G$9!% $^$?!$%G%P%C%0%*%W%7%g%s$r;XDj$9$k>l9g$O -Wv,-ad $G%G%P%C%0%b!<%I$K@ZBX$($kI,MW$,$"$j$^$9!% kyu-vpp% frt -Dasux -Wv,-ad test.f90 � � � � � <--- %G%P%C%0%*%W%7%g%s$N;XDjNc kyu-vpp% a.out � � � � � <--- <B9T jwe0320i-w line 6 G[NsMWAG$^$?$OJ8;zItJ,Ns!J M !K$N0zMQ$G!$E:;z<0$^$?$OItJ,Ns<0$N CM!J 334,1001 !K$O!$@k8@$7$?HO0O!J 1:1000,1:1000 !KFb$G$J$1$l$P$J$j$^$;$s!% error occurs at MAIN__ line 6 loc 00000478 offset 000001e8 MAIN__ at loc 00000290 called from o.s. taken to (standard) corrective action, execution continuing. : <B 9T ;~ $N ?G CG %a%C %;!< %8 $, Bg NL $K =P $k >l 9g $O!$ <! $N $h $& $K <B 9T ;~ %* %W %7%g %s $r ;X Dj $7 $F %U%! %$ %k $K =q $- =P $7 $^ $9!%=PNO%U%!%$%k$O out $H$7$F$$$^$9!% kyu-vpp% a.out -Wl,-m6 > out � � � � � <--- <B9T;~$N?GCG%a%C%;!<%8$r%U%!%$%k$K=PNO %G %P%C%0 %* %W%7%g %s $r ;XDj $7 $?>l 9g!$ :GE, 2= $d%Y %/ %H%k 2= $O :GDc 8B $K2! $( $i$l $k $?$a <B 9T ;~4V $, A}2C ( ?t G\ ) $7 $^$9!%$=$N$?$a!$%G%P%C%0%*%W%7%g%s$O3+H/Cf$N >.5,LO$J%W%m%0%i%‘ $KBP$7;XDj$9$k$3$H$r$*$9$9$a$7$^$9!% 2.4.9 %*%V%8%’%/%H%U%!%$%k$N:n@. -c %* %W%7%g %s $OK] Lu $N$_ $r 9T$$ %*%V %8%’ %/%H %U%! %$%k $r =PNO $9 $k%* %W %7%g%s $G $9!%%* %V%8%’ %/ %H%U%! %$ %k$O %5%U%#%C%/%9$, \ .o " $H$J$j$^$9!% kyu-vpp% frt -c sub.f90 � � � � � <--- %*%V%8%’%/%H%U%!%$%k$N:n@. 4{ $K %G %P%C %0 $, 40 N; $7 $? %5 %V %k!< %A %s $J $I $r %U%! %$ %k $H $7 $F J] B8!& K] Lu $7 %* %V %8%’ %/ %H %U%! %$ %k $H $7 $F 4I M} $9 $k$H!$%Q%i%a!<%?$r=$@5$9$kEY$K$$$A$$$AK]Lu$9$k<j4V$r>J$/$3$H$,$G$-!$8zN(E*$G$9!% %*%V%8%’%/%H$NCf?H$N%j%9%H$O nm(/usr/ccs/bin/nm) %3%^%s%I$G=PNO$G$-$^$9!% kyu-vpp% nm sub.o � � � � � <--- L>A0%j%9%H$N=PNO Symbols from sub.o: [Index] Value Size Type Bind Other Shndx Name [1] | 0| 0|SECT |LOCL |0 |1 | [2] | 0| 0|OBJT |LOCL |0 |1 |$S0000001 : [117] | 0| 1832|FUNC |GLOB |0 |2 |setdat_ [118] | 0| 0|NOTY |GLOB |0 |UNDEF |g_datan [119] | 0| 0|NOTY |GLOB |0 |UNDEF |g_dsqrt [120] | 0| 0|NOTY |GLOB |0 |UNDEF |w_dsin [121] | 1840| 3000|FUNC |GLOB |0 |2 |mamul_ :

14 2 BPOC7?=hM} 2.4.10 %i%$%V%i%j$N:n@. <+ J, $G :n @. $7 $? <j B3 $- $G IQ HK $K ;H MQ $9 $k $b $N $O!$ ;d MQ $N %i %$ %V %i %j $H $7 $F 4I M} $9 $k $H JX Mx $G $9!% %i %$ %V %i %j $N4IM}$O ar(/usr/ccs/bin/ar) %3%^%s%I$G9T$$$^$9!% ar %3%^%s%I$G4IM}$5$l$k%U%!%$%k$r!V%"!<%+%$%V%U%! %$%k!W$H8F$S$^$9 21 !%%"!<%+%$%V%U%!%$%k$NL>A0$O libexample .a, libEXAMPLE .a $J$I$H!$@hF,$, \ lib " $G%5%U%#%C%/%9$, \ .a " $N7A<0$K$7$F2<$5$$!%<g$J%*%W%7%g%s$OI= 2.4 $NDL$j$G$9!% I= 2.4: ar %3%^%s%I$N<g$J%*%W%7%g%s 7A<0 5!G= ar rv %"!<%+%$%V%U%!%$%k$N:n@.!&%U%!%$%k$NDI2C ar dv %*%V%8%’%/%H%U%!%$%k$N:o=| ar tv %"!<%+%$%V%U%!%$%k$NCf?H$r;2>H kyu-vpp% frt -c sub1.f90 sub2.f90 � � � � � <--- K]Lu kyu-vpp% ar rv libmylib.a sub1.o sub2.o � � � � � <--- %"!<%+%$%V%U%!%$%k$N:n@. a - sub1.o a - sub2.o UX:ar: >pJs : libmylib.a $r:n@.$7$F$$$^$9 <jB3$-%W%m%0%i%‘$r5-=R $7$? sub1.f90 , sub2.f90 $rK] Lu$7!$%*%V%8%’%/%H %U%!%$%k sub1.o , sub2.o $r:n@. $7$^ $9!% n <! $K ar %3 %^ %s %I $K $h$C $F %"!< %+ %$ %V %U%! %$%k libmylib.a $r :n @. $7 $^ $9!% $J $*!$ JB Ns2= %* %W %7%g %s -Wx $r;XDj$7$F:n@.$7$?%i%$%V%i%j$O!$;XDj$7$J$$%i%$%V%i%j$HFHN)$K4IM}$7$F$/$@$5$$!% 2.4.11 <+J,MQ$N%i%$%V%i%j$N7k9g -L $K B3 $1 $F %"!< %+ %$ %V%U%! %$ %k $N $" $k %G%# %l %/ %H %j $r %U %k %Q %9 $G!$ $5 $i $K -l $K B3 $1$F %i %$ %V %i %j L> $r ;X Dj $7$^$9!% kyu-vpp% frt test.f90 -L/G/kyu-vpp-pe16/usr9/a79999a/MYLIB -lmylib � � � � � %i%$%V %i%j libmylib.a $r 7k 9g$7 $^ $9!%%i %$%V %i %j$O kyu-vpp $N ~/MYLIB $K $" $k$H $7$^ $9!% %"%s %@!< %i%$ %s $OMxMQ<T$K$h$C$F0[$J$j$^$9!%$3$NItJ,$O0J2<$N$h$&$KCN$k$3$H$,$G$-$^$9!% kyu-vpp% pwd � � � � � /G/kyu-vpp-pe16/usr9/a79999a/MYLIB <--- %U%k%Q%9$NI=<( /G/kyu-vpp-pe* (\ * " $OMxMQ<T$K$h$j$^$9 ) $O /home $K%j%s%/$,D%$i$l$F$$$^$9!% =>$C$F /G/kyu-vpp-pe16/usr9/a79999a/MYLIB $O /home/usr9/a79999a/MYLIB $H8+$k$3$H$b$G$-$^$9!% $J$*!$8!:w%Q%9 LD_LIBRARY_PATH $r@_Dj$9$k$3$H$b$G$-$^$9!% kyu-vpp% setenv LD_LIBRARY_PATH /G/kyu-vpp-pe16/usr9/a79999a/MYLIB � � � � � <--- 8!:w%Q%9$N;XDj kyu-vpp% frt test.f90 -lmylib � � � � � <--- %i%$%V%i%j$r7k9g 21 \arc hiv e" $OJ8=q$d>pJs$J$I$rJ]4I$9$k!V5-O?J]4I=j!W$N0UL#$G$9!%

2.4 F ortran $NMxMQJ}K! 15 2.4.12 J#?t$N%U%!%$%k$rJ,3d=hM} <jB3$-$4$H$KJ,$1$F:n@.$7$?%W%m%0%i%‘$d%*%V%8%’%/%H%U%!%$%k$b!$%U%!%$%kL>$rB3$1$F=q$/$3$H$G<B9T%U%! %$%k$,:n@.$G$-$^$9!% kyu-vpp% frt main.f90 test1.f90 test2.o � � � � � <--- J,3d=hM} 2.4.13 %b%8%e!<%k$N0zMQ %b%8%e!<%k$r USE J8$G0zMQ$9$k:]$K!$$b$7 %b%8%e!<%k$r0zMQ2U=j$h$j 8e$K5-=R$7$F$$$k>l9g $O -Am %*%W%7%g %s$r$D$1$^$9!%%b%8%e!<%k$,0zMQ2U=j$h$jA0$K5-=R$7$F$$$k>l9g$OI,MW$"$j$^$;$s!% kyu-vpp% frt -Am main.f90 � � � � � %b%8%e!<%k$,JL$N%U%!%$%k!&%G%#%l%/%H%j$K$"$k>l9g$OCm0U$,I,MW$G$9!% [1] $N 4.5 @a$r;2>H$7$F$/$@$5$$!% 2.4.14 %j%@%$%l%/%7%g%s5!G= UNIX $K$O%j %@%$%l%/%7%g%s (redirection) $H 8F$P$l$kJX Mx$J5!G=$, $"$j$^$9!% F ortran $NF~ =PNO$K4X$9$k Au CV;2>HHV9f ( O@M}5!HV ) $N 5 HV$,I8=‘F~NO (stdin) !$ 6 HV$,I8=‘=PNO (stdout) $KBP1~$7$F$$$^$9!% <B9T%U%!%$%k > =PNO%U%!%$%k : 6 HV$N=PNO$r%U%!%$%k$K>e=q$- <B9T%U%!%$%k >> =PNO%U%!%$%k : 6 HV$N=PNO$r%U%!%$%k$KDI2C=q$- <B9T%U%!%$%k < F~NO%U%!%$%k : 5 HV$NF~NO$r%U%!%$%k$+$iFI$_9~$‘ =PNO%U%!%$%k$,B8:_$7$J$$>l9g$O?75,$K:n@.$5$l$^$9!% 2.4.15 I8=‘F~NO$+$i%G!<%?$rFI$_9~$‘ kyu-vpp% a.out < in.data � � � � � Nc $G $O Au CV ;2 >H HV 9f 5 HV ( I8 =‘ F~ NO ) $+ $i %G!< %? $r FI $_ 9~ $_ $s $G $$ $^ $9!% %G!< %? %U%! %$ %k L> $O in.data $H $7 $F $$$^$9!%F~NO%U%!%$%k$r;XDj$7$J$$>l9g$OC<Kv$+$i$NF~NO$H$J$j$^$9!% 2.4.16 I8=‘=PNO$K%U%!%$%k$r;XDj kyu-vpp% a.out > out.data � � � � � <---out.data $K%G!<%?$r=PNO Au CV;2 >H HV9f 6 HV ( I8 =‘ =PNO ) $K %G!< %?$r =q$- =P $9Nc $G $9!%%j %@ %$%l %/ %7%g%s $N J}8~ $K Cm0U $7 $F$/ $@$5 $$!% DI2C =q$-$9$k>l9g$O >> $H$7$^$9!% kyu-vpp% a.out >> out.data � � � � � <--- 4{B8$N out.data $K%G!<%?$rDI2C=q$-

16 2 BPOC7?=hM} 2.4.17 I8=‘F~=PNO$NNc kyu-vpp% a.out < in.data > out.data � � � � � AuCV;2>HHV9f 5 HV$K$"$?$k%U%!%$%k in.data $+$i%G!<%?$rFI$_9~$_!$ 6 HV$K$"$?$k%U%!%$%k out.data $K%G!< %?$r=q$-=P$7$^$9!% $3 $N $h $& $K %j %@ %$ %l %/ %7%g %s 5! G= $O ;H $$ >! <j $, $H $F $b $$ $$ $N $G $9 $,!$ J} 8~ $r 4V 0c $( $k $H Bg @Z $J %G!< %? $r >e =q $-$7$F$7$^$&4m81@-$,$"$k$3$H$K$bCm0U$7$F$/$@$5$$!% 2.4.18 0lHL$N%U%!%$%kF~=PNO 0lHL$NAuCV;2>HHV9f$KBP$7$F%U%!%$%kF~=PNO$r9T$&J}K!$O!$ 1. %W%m%0%i%‘Cf$K%U%!%$%kL>$r=q$/ 2. 4D6-JQ?t$H$7$F@_Dj$9$k $+$N$I$A$i$+$G$9!% "!%W%m%0%i%‘Cf$K%U%!%$%kL>$r;XDj$9$k op en J8Cf$G$O \ file= " $KB3$1$F%U%!%$%kL>$r ’ ’ $G3g$j;XDj$7$^$9!% open(1,file=’in.data’) read(1,100) x,y,z close(1) Nc$G $O Au CV ;2 >H HV 9f 1 HV $r in.data $K 3d $j Ev $F!$ %G!< %? $r FI $_ 9~ $s $G $$ $^ $9!% in.data $, %=!< %9 %W %m %0 %i %‘ $HF1$8%G%#%l%/%H%j$K$J$$>l9g$O!$%U%k%Q%9$J$I%U%!%$%k$,$-$A$s$H8+$($k$h$&$K;XDj$7$^$9!% open(1,file=’/G/kyu-vpp-pe16/usr9/a79999a/DATA/in.data’) "!4D6-JQ?t$H$7$F$N%U%!%$%k=hM} 4D6-JQ?t$K$h$C$FAuCV;2>HHV9f$H%U%!%$%k$rBP1~$E$1$k$3$H$b$G$-$^$9!%4D6-JQ?t$O fu nn �le-name $G$9!% fu $O \fortran unit" $N 0U L# $G $9!% nn $O 2 7e $N Au CV ;2 >H HV 9f ( 00 !A 99 ) $r ;X Dj $7 $^ $9!% %U%! %$ %k L> $O %Q %9L>9~$_$G$b9=$$$^$;$s!% kyu-vpp% setenv fu01 ex1.data � � � � � <--- AuCV;2>HHV9f 1 HV$K ex1.data $r3d$jEv$F$k kyu-vpp% a.out � � � � � <--- <B9T : kyu-vpp% unsetenv fu01 � � � � � <--- 3d$jEv$F$r2r=| %U%! %$ %k F~ =P NO $, $" $k %W %m %0 %i %‘ $G %=!< %9 Cf $K %U%! %$ %k L> ;X Dj $N op en J8 $, $J $$ >l 9g $O!$ >e $N MW NN $G 3d $j Ev $F $^$9!% Nc$G $O Au CV ;2>H HV 9f 1 HV $K ex1.data $r BP 1~$E $1 $F $$ $^ $9!%J# ?t $N Au CV ;2>H HV 9f $r ;HMQ $9 $k >l 9g $bF1 MM $G$9!%

2.4 F ortran $NMxMQJ}K! 17 2.4.19 IEEE 7A<0$G%U%!%$%k=hM} VPP700/56 $N Ib F0 >. ?t E@ 7A <0 $O %o!< %/ %9 %F!< %7%g %s $G 9- $/ ;H $o $l $F $$ $k IEEE 7A <0 $H 8F $P $l $k $b $N $G $9!% 0lJ}!$HFMQ7W;;5! M-1800/20U $NIbF0>.?tE@7A<0$O M 7A<0 (IBM 7A<0 ) $H8F$P$l$k$b$N$G$9!% M-1800/20U $G :n@.$7$? M 7A<0$N%P%$%J%j%G!<%?$r VPP700/56 $GFI$_9~$s$@$j!$ VPP700/56 $N=PNO$9$k IEEE 7A<0$N%P%$ %J%j %G!<%? $r M-1800/20U $GFI$_ 9~$s$@ $j$9 $k>l9g $K$O!$ 2 $D $N7A<0 $r<B9T ;~%* %W%7%g%s $K$h$C$F JQ49 $9$kI, MW$,$"$j$^$9!% <B9T;~%*%W%7%g%s$O -Wl $N$"$H$K%+%s%^$G6h@Z$C$F;XDj$7$^$9 . -Wl,-C uno AuCV;2>HHV9f uno $+$i$N%P%$%J%j%G!<%?$NF~=PNO$r M 7A<0$G9T$$$^$9!% uno $N;XDj$,$J$$>l9g$O$9$Y$F$NAuCV;2>HHV9f$r;XDj$7$?$b$N$H$7$^$9!% -Wl,-M IEEE "N M IbF0>.?tE@7A<0$NF~=PNOJQ498e$KIbF0>.?tE@%G!<%?$N2>?tIt$N0lIt$, B;<:$7$?>l9g!$?GCG%a%C%;!<%8$r=PNO$7$^$9!% kyu-vppo% b.out -Wl,-C,-M � � � � � <---b.out $r<B9T . F~=PNO$O M 7A<0 $" $i $+ $8 $a :n @. $7 $? b.out $r <B 9T $9 $k :] $K!$ <B 9T ;~ $N %P %$ %J %j %G!< %? $N F~ =P NO $r M 7A <0 $G 9T $$ $^ $9!% %U%! %$ %kL>$O%W%m%0%i%‘$KM[$K5-=R$7$F$"$k$H$7$F$$$^$9!% AuCVHV9f 88 HV$NF~=PNO$@$1$r M 7A<0$G9T$&>l9g$O!$<!$N$h$&$K;XDj$7$^$9!% kyu-vpp% b.out -Wl,-C88,-M � � � � � <---b.out $r<B9T . AuCVHV9f 88 HV$NF~=PNO$O M 7A<0 2.4.20 SSL I I/VP $N7k9g SSL I I/VP $N%5%V%k!<%A%s$r;HMQ$9$k>l9g$O -lssl2vp $r;XDj$7$^$9!% kyu-vpp% frt test.f90 -lssl2vp � � � � � <--- K]Lu . SSL II/VP $r7k9g 2.4.21 NUMP A C $N7k9g NUMP A C $N%5%V%k!<%A%s$r;HMQ$9$k>l9g$O -lnumpac $r;XDj$7$^$9!% kyu-vpp% frt test.f90 -lnumpac � � � � � <--- K]Lu . NUMPAC $r7k9g 2.4.22 SSL I I/VPP $N7k9g SSL I I/VPP $N%5 %V %k!<%A %s $r;H MQ $9 $k>l 9g $O -lssl2vpp $r ;XDj $7 $^$9!% JB Ns2= ;X <( %*%W %7%g %s -Wx $b I, $:;XDj$7$^$9!% kyu-vpp% frt -Wx test.f90 -lssl2vpp � � � � � <--- K]Lu . SSL II/VPP $r7k9g $?$@$7JBNs%W%m%0%i%‘$N<B9T$O$G$-$^$;$s!%

18 2 BPOC7?=hM} 2.5 C, C++ $NMxMQ C, C++ %W%m%0%i%‘$b<B9T%U%!%$%kL>$O%G%U%)%k%H$G \ a.out " !$%*%V%8%’%/%H%U%!%$%k$N%5%U%#%C%/%9$O \ .o " $G$9!%J,3d%3%s%Q%$%k$d<+J,MQ$N%i%$%V%i%j$N:n@.J}K!$O F ortran $HF1$8$G$9!% 2.5.1 %3%^%s%I C/VP $O vcc(/usr/lang/bin/vcc) !$ C $O cc(/usr/ccs/bin/cc) !$ C++ $O CC(/usr/lang/bin/CC) $G $9!%3F%*%W%7%g%s$O man $G8!:w$G$-$^$9!% 2.5.2 C/VP $G$NK]Lu %Y%/%H%kHG C $N5/F0$O vcc %3%^%s%I$G$9!% kyu-vpp% vcc test.c � � � � � <--- K]Lu kyu-vpp% a.out � � � � � <--- <B9T kyu-vpp% vcc -Wv,-m3,-Ps test.c � � � � � <--- K]Lu kyu-vpp% a.out � � � � � <--- <B9T -Wv,-m3 $O F ortran $H F1 $8 $/ %Y %/ %H %k 2= $K 4X $9 $k %a%C %;!< %8 $r =P NO $7 $^ $9!% -Wv,-Ps $O F ortran $N -Ps $H F1 $8$/!$ %Y %/ %H %k 2= I= <( IU $- $N %=!< %9 %j %9 %H $r =P NO $7 $^ $9!% frt $H $N 0c $$ $O!$ %Y %/ %H %k 2= %* %W %7%g %s -Wv $N Cf $K -Ps $, AH$_ 9~ $^ $l $?$3 $H $H!$ %W %m%0 %i %‘ %j %9%H $N =P NO@h $, frt $G $O I8 =‘%( %i!< =P NO $G$" $k $N $K BP$7!$ vcc $G $O I8=‘=PNO$H$J$k$3$H$G$9!% 2.5.3 :GE,2=%l%Y%k$r>e$2$k kyu-vpp% vcc -O -K4 test.c � � � � � -O $H -K4 $NAH9g$;$G:GBg8B$N:GE,2=$H$J$j$^$9!%<B9T;~4V$NC;=L$,4|BT$5$l$kH?LL!$K]Lu;~4V$NA}2C$H:GE,2= $K$h$k@:EY8m:9$*$h$S0[>o=*N;$N2DG=@-$,$"$j$^$9 (cf.[7]) !% 2.5.4 K]Lu>pJs$N=PNO frt $H F1 MM $K!$ K] Lu >p Js $r ;X Dj $7 $? %U%! %$ %k $K =P NO $9 $k -Z %* %W %7%g %s $, DI 2C $5 $l $^ $7 $?!% -Z $N 8e 6u Gr $K B3 $1$FG$0U$N%U%!%$%kL>$r;XDj$7$^$9!% kyu-vpp% vcc -Z cout sample.c � � � � � <--- K]Lu>pJs$N=PNO 2.5.5 SSL I I/VP $N7k9g C %W%m%0%i%‘$+$i SSL I I/VP $rMxMQ$9$k>l9g$O!$ vcc %3%^%s%I$K$h$C$F%*%V%8%’%/%H%U%!%$%k test.o $r:n @. $7 $? 8e $K!$ frt %3 %^ %s %I $K %i %$ %V %i %j $r %j %s %/ $9 $k -lssl2vp -lcvp -lm $r IU 2C $7 $F <B 9T %U%! %$ %k $r :n @. $7$^$9!%

2.6 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j 19 kyu-vpp% vcc -c test.c � � � � � <--- K]Lu!%%*%V%8%’%/%H%U%!%$%k$r=PNO kyu-vpp% frt test.o -lssl2vp -lcvp -lm � � � � � <--- <B9T%U%!%$%k$N:n@. kyu-vpp% a.out SSL I I/VP $r8F$S=P$9>l9g$N C %W%m%0%i%_%s%0$NCm0UE@$O [49] $r;2>H$7$F$/$@$5$$!% 2.5.6 C $G$NK]Lu %9 %+ %i!< HG C $N 5/ F0 $O cc %3 %^ %s %I $G $9!% %* %W %7%g %s $O %Y %/ %H %k 2= %* %W %7%g %s -Wv 0J 30 vcc $H $[ $\ 6& DL $G $9!% kyu-vpp% cc -O test.c � � � � � <--- K]Lu :GE,2=%l%Y%k$r>e$2$? ( -O ) K]LuNc$G$9!% 2.5.7 C++ $G$NK]Lu C++ $N5/F0$O CC %3%^%s%I$G$9!% CC $O C++ %W%m%0%i%‘$r0lEY C %W%m%0%i%‘$KJQ49$7$^$9!% kyu-vpp% CC test.C -lm � � � � � <--- ?t3X4X?t$r;H$&>l9g$O -lm $r;XDj DL>o$O<+F0E*$K%9%+%i!<HG$N cc $,5/F0$5$l$^$9$N$G!$<B9T$O%9%+%i!<=hM}$G$9!% %Y%/%H %k=hM}$r9T$& >l9g$O!$0lEY C $N%=!< %9$KJQ49$7 $?$b$N$rJ]B8 $7 vcc %3 %^%s%I$K$h$C $F=hM}$9$k$3 $H$G %Y%/%H%k=hM}2DG=$J<B9T%U%!%$%k$,:n@.$G$-$^$9!%2<@~ItJ,$OI,$:;XDj$7$^$9!% kyu-vpp% CC -Fc test.C > test.c � � � � � <---C $N%=!<%9$KJQ49 kyu-vpp% vcc -Wl,-L/usr/uxp/C++/lib test.c -lC � � � � � <---vcc %3%^%s%I$K$h$kK]Lu 2.6 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$OBPOCE*$J7k9g$N$_2DG=$G$9!%JBNs<B9T$O$G$-$^$;$s!% 2.6.1 PVM $NNc (F ortran) PVM $O C 8@ 8l $^ $? $O F ortran 8@ 8l $N 4X ?t $* $h $S %5 %V %k!< %A %s $N =8 9g $G $9!% =>$C $F 7k 9g!& JT =8 ;~ $K %G!< %? DL ?.$r@)8f$9$k%i%$%V%i%j$rFI$_9~$‘I,MW$,$"$j$^$9!% kyu-vpp% frt test.f90 -Wl, -P -L. -J -dn -lpvm -lmp -lelf -lpx -lc -I. � � � � � 2.6.2 PVM $NNc (C) kyu-vpp% cc test.c -Wl, -P -L. -J -dn -lpvm -lmp -lelf -lpx -lc -I. � � � � � %i%$%V%i%j$N;XDj=g=x$K$O:Y$+$$5,Dj$,$"$j$^$9!%>\:Y$O [13] $r;2>H2<$5$$!%

20 2 BPOC7?=hM} 2.6.3 MPI $NNc (F ortran) kyu-vpp% frt test.f90 -Wl,-J,-P -L/usr/lang/mpi/lib -lmpi -lmp -lelf -lpx n � � � � � ? -I/usr/lang/mpi/include � � � � � \ n " $O%3%^%s%I$N7QB3$r0UL#$7$^$9!% 2.6.4 MPI $NNc (C) kyu-vpp% cc -K a4 test.c -Wl,-J,-P -L/usr/lang/mpi/lib -lmpi -lmp -lelf -lpx n � � � � � ? -I/usr/lang/mpi/include � � � � � >\:Y$O [14] $r;2>H2<$5$$!% 2.6.5 P ARMA CS $NNc (F ortran) kyu-vpp% frt -o host -Wl,-J,-P,-t host.o node.o other_objects.o other_libs.a n � � � � � ? -L.../parmacs/lib/fujitsu-vpp700/VPP700 -lpm6 -lmp2 -lpx -lm -lelf -lc host � � � � � 2.6.6 P ARMA CS $NNc (C) kyu-vpp% cc -o host -Wl,-J,-P,-t host.o node.o other_objects.o other_libs.a n � � � � � ? -L.../parmacs/lib/fujitsu-vpp700/VPP700 -lpm6 -lmp2 -lpx -lm -lelf -lc host � � � � � >\:Y$O [15] $r;2>H2<$5$$!% $^$?!$ P ARMA CS $N README %U%!%$%k$r /usr/lang/parmacs/doc/README.VPP700 $G8x3+$7$F$$$^$9!%

2.7 JXMx$J%3%^%s%I=8 21 2.7 JXMx$J%3%^%s%I=8 kyu-vpp $G$NBPOC7?=hM}$N:]$KCN$C$F$*$/$HJXMx$J%3%^%s%I$r$$$/$D$+>R2p$7$^$9!% 2.7.1 �le file(/bin/file) %3 %^ %s %I $O %U%! %$ %k $N %? %$ %W $r D4 $Y $k %3 %^ %s %I $G $9!% <B 9T %U%! %$ %k $, JB Ns MQ $J $N $+ 1PE MQ$J$N$+D4$Y$k>l9g$KM-8z$G$9!% kyu-vpp% file b.out � � � � � b.out: ELF 32 %S%C%H MSB <B9T2DG= VPP UXP/V Version 1 Vector-EX kyu-vpp% file a.out � � � � � a.out: ELF 32 %S%C%H MSB <B9T2DG= VPP UXP/V Version 1 Vector-EX Parallel 2.7.2 size, gsize size(/usr/ccs/bin/size) %3 %^%s %I $O<B 9T %U%!%$ %k $,I, MW $H$9 $k NN0h $r %P%$ %H C10L $G I=<( $9 $k%3 %^ %s%I $G $9!% kyu-vpp% size a.out � � � � � <---size %3%^%s%I 1227176 + 146128 + 6446832 = 7820136 <--- Ls 7.4MB $NNN0h$,I,MW $? $@$7 size %3%^ %s %I$G $O F ortran 90/VPP $G K] Lu $5$l $? <B9T %U%! %$%k $K BP$7 $F $O %0%m!< %P %kJQ ?t$K BP$9 $k 8+ @Q$b$j$,$G$-$^$;$s!% kyu-vpp $K $O %0 %m!< %P %k JQ ?t $N NN 0h $N Bg $- $5 $r I= <( $9 $k %3 %^ %s %I $H $7 $F gsize(/usr/local/bin/gsize) %3%^%s%I$,$"$j$^$9!% kyu-vpp% gsize b.out � � � � � ------------------------------------------------------------------ global array information : total size - 50680461KB ( 4) on 32 pe’s partitioned - 50680461KB ( 4) non-partitioned - 0KB ( 0) max. size / pe - 1583764KB ------------------------------------------------------------------ <B 9T %U%! %$ %k $O Ls 48GB $N %0 %m!< %P %k JQ ?t $r I, MW $H $7!$ 1PE $" $? $j $K I, MW $J NN 0h $, Ls 1.5GB $G $" $k $3 $H $, $o $+$j$^$9!% 2.7.3 timex timex(/bin/timex) %3 %^ %s %I $r MQ $$ $k $H K] Lu ;~ 4V $d <B 9T ;~ 4V $N 7P 2a ;~ 4V!& CPU ;~ 4V!& %Y %/ %H %k %f %K%C %H @jM-;~4V$,$=$l$>$l7WB,$G$-!$%A%e!<%K%s%0$KI,MW$J>pJs$rF@$k$3$H$,$G$-$^$9!% ;XDjJ}K!$ODL>o$N%3%^%s%I$NA0$K timex $H=q$/$@$1$G$9!%

22 2 BPOC7?=hM} kyu-vpp% timex frt test.f90 � � � � � <--- K]Lu . CPU ;~4VEy$r%b%K%?!< : ( K]Lu7k2L ) : real 43.03 <--- 7P2a;~4V user 38.55 <--- MxMQ<T$N CPU ;~4V sys 1.01 <--- %7%9%F%‘$N CPU ;~4V vu-user 0.00 vu-sys 0.00 K]Lu$O$9$Y$F%9%+%i!<%f%K%C%H$G=hM}$5$l$^$9!% kyu-vpp% timex a.out � � � � � <--- <B9T . CPU ;~4VEy$r%b%K%?!< : ( <B9T7k2L ) : real 1.91 user 1.71 sys 0.10 vu-user 1.63 <--- MxMQ<T$N%Y%/%H%k%f%K%C%H;HMQ;~4V vu-sys 0.00 <--- %7%9%F%‘$N%Y%/%H%k%f%K%C%H;HMQ;~4V 2.7.4 kill 2?$i $+$N 860x$G K=Av $7$?%8%g %V$O kill %3%^ %s%I 22 $G%-%c%s %;%k$7 $^$9!%$^ $:!$K= Av$7 $F$$$k C<Kv ( %&%# %s%I %& ) 0J30$+ $i kyu-vpp $K login $7$^$9!% <!$K ps(/bin/ps) %3%^%s %I$N%*%W %7%g%s -u $KB3$1 $F<+J, $N2]BjL> $r F~NO$7$^$9!% kyu-vpp% ps -u a79999a � � � � � <--- %W%m%;%9>uBV$NI=<( PID TTY TIME COMD 370 pts/3 0:01 tcsh 345 pts/5 0:00 ps 257 pts/3 0:06 a.out 339 pts/3 0:00 csh 333 pts/5 0:00 csh 2<@~ It J,$, K= Av $7 $F $$ $k <B 9T %U%! %$%k $@ $H $7 $^ $9!% $3 $N %W %m %;%9 $r %-%c %s %; %k $9 $k $? $a!$ kill -9 $K B3 $1 $F %W %m%;%9 ID(PID) $r;XDj$7$^$9!% kyu-vpp% kill -9 257 � � � � � <--- %W%m%;%9$N%-%c%s%;%k 22 %7%’%k$N%3%^%s%I$G$9!%

2.8 kyu-vpp $H kyu-cc 23 2.8 kyu-vpp $H kyu-cc $3 $N>O $N:G 8e$K M-1800/20U $N UXP/M( %[ %9 %HL> kyu-cc) $N BPOC 7? =hM} $HHf $Y$? kyu-vpp $N ;H $$>! <j$r =q $-$^$9!% !| kyu-vpp $ND9=j !~ nativ e $J F ortran 90 %3%s%Q%$%i$G$"$k \nativ e" $H$O ( $3 $3 $G$O ) !V@8 ?h$N!W $H $$$& 0UL# $G $9!% kyu-cc $N F ortran 90 %3%s %Q %$%i ( frtex ) $O!$ F ortran 90 $N 8@ 8l $r 2r <a $7 $F $$$C $? $s F OR TRAN 77 EX $K JQ 49 $7 :F K] Lu $9 $k $H $$ $& %W %j %W %m %;%C %5 (prepro cessor) $G $9!% $= $N $? $a ;E MM $K 0l It @) 8B $, $"$C $? $j K] Lu %a%C %;!< %8 $, IT ?F @Z $@$C $? $j $H!$ 40 @. $5 $l $? %3 %s %Q %$ %i $H $O $$ $( $^ $; $s $G $7 $?!% kyu-vpp $N F ortran 90 $O 5,3J $rA4 $FJq 4^$7 $?=c @5$N %3%s %Q%$ %i$G$" $j!$J8 K!%l %Y%k $G$N ?.Mj @-$, 9b$^ $j$^ $7$?!%$J $* F ortran 90 $N J8 K!$K4X$7$F$O [37], [38], [51] $r8fMw2<$5$$!% !~%Y%/%H%k%A%e!<%K%s%0$5$l$?%W%m%0%i%‘$KBP$7$F$O==J,$J@-G=$rH/4x$9$k VPP700/56 $N $= $l $> $l $N PE $O!$ M} O@ %T!< %/ @- G= 2.2GFLOPS $N @- G= $r ;} $D %Y %/ %H %k 7W ;; 5! $G $9!% FLOPS $O 1 IC 4V $K=hM}$5$l$kIbF0>.?tE@1i;;2s?t$rI=$9$b$N$G!$7W;;5!$N@-G=$r7W$k$?$a$K$h$/;H$o$l$kCM$G$9!% == J, $J%Y %/ %H %k %A%e!<%K %s %0 $r9T$C $? %W %m %0%i %‘ $O!$ %Y %/%H %k 1i ;;5! 9= $N $* $+$2 $G 7e 0c $$$N @- G= $rH/ 4x $7 $^ $9!%I= 2.5 $O VU N( ( A4 CPU ;~ 4V $K @j $a $k %Y %/ %H %k %f %K%C %H $, ;H MQ $7 $? 3d 9g ) $, 90% $r D6 $( $k F ortran %W %m %0 %i %‘ $G <B B, $7 $? CPU ;~ 4V$G$9!%%*%W%7%g%s$O%a!<%+!<$N?d>)CM$r:NMQ$7$F$$$^$9!% I= 2.5: VU N($,9b$$%W%m%0%i%‘$N@-G= 7W;;5! S-4/1000E M-1800/20U VPP700/56 9TNs@Q 512 � 512 52 IC 0.2 IC 0.12 IC (SSL I I/VP $N DVMGGM ;HMQ ) (5MFLOPS) (1280MFLOPS) (2128MFLOPS) O"N) 1 <!J}Dx<0 1024 85 42 IC 0.6 IC 0.43 IC (SSL I I/VP $N DVLAX ;HMQ ) (16MFLOPS) (1064MFLOPS) (1755MFLOPS) Stok es J}Dx<0$NM-8BMWAG6a;w2r 127 IC 2.2 IC 1.7 IC V olterra 7?@QJ,J}Dx<0$NN%;66a;w 2244 IC 25 IC 12 IC S-4/1000E $O %i %$ %V %i %j %5!< %P!< ( %[ %9 %H L> wisdom) $G $9!% M-1800/20U $N M} O@ %T!< %/ @- G= $O 1.2GFLOPS $G $9!% %Y %/ %H %k %A%e!< %K %s %0 $5 $l $? %W %m %0 %i %‘ $K $D $$ $F $O M} O@ CM $K 6a $$ @- G= :9 $, =P $F $$ $^ $9!% $5 $i $K VPP700/56 $N 7k 2L $O 1PE $G $N CM $@ $H $$ $& $3 $H $r 6/ D4 $7 $F $* $- $^ $9!% $3 $l $i $N CM $O F ortran 90/VPP $d %a%C %;!< %8 %Q%C %7 %s %0 %i %$ %V %i %j $K $h $k JB Ns 2= $K$h$C$F$5$i$K@-G=$,?-$S$k2DG=@-$,$"$j$^$9 23 !% !~%i%$%V%i%j$rBPOC7?$K:n@.$G$-$k kyu-cc $GK]Lu$7$?%*%V%8%’%/%H%U%!%$%k!$<B9T%U%!%$%k$O kyu-vpp $HHs8_49$G$9!%=>Mh (1997 G/ 4 7n0JA0 )VPP700/56 $N <B 9T %U%! %$ %k $d %i %$ %V %i %j $r :n @. $9 $k >l 9g!$ %P%C %A %j %/ %( %9 %H $r kyu-cc $+ $i qsub %3 %^ %s %I $G Ej F~ $9 $k I, MW $, $" $j $^ $7 $?!%$7$+$7 kyu-vpp $G$NBPOC7?=hM}$K$h$j!$%*%V%8%’%/%H%U%!%$%k!$<B9T%U%!%$%k$N:n@.$,4JC1$K$J$j$^$7$?!% !~F10l%3%s%Q%$%i$G%G%P%C%0$G$-$k $3 $l $^ $G $O kyu-cc $G %W %m %0 %i %‘ 3+ H/!$ F0 :n 3N G’!$ %G %P%C %0 $r 9T$C $? $" $H!$ VPP700/56 $K %P%C %A %8%g %V $r 0M Mj $7$F $$ $^ $7 $?!%DL >o$O $3$N J}K! $G LdBj $J$$ $N$G $9$,!$ Ib F0>. ?tE@ $N0c $$ $KIR 46$J %W%m %0%i %‘ $d VPP700/56 $K$7 $+$J $$5! G= 24 $r ;H$$ $?$$>l9g$O!$%P%C%A=hM}$rM>57$J$/$5$l$F$$$^$7$?!% kyu-vpp $NBPOC 7?=hM}$O %P%C%A=hM} $HF1$8%3 %s%Q%$%i $,5/F0$9 $k$?$a!$$3 $l$i$N?4 G[$OMW$i $J$/$J$j $^$9!%$b$A $m$s%W%m %0%i%‘$N%G%P%C%0$bMF0W$K$J$j$^$7$?!% 23 $b$A$m$s%Y%/%H%kD9$dJBNs2=$K8~$$$F$$$k$+$J$I!$LdBj$O$?$/$5$s$"$j$^$9!% 24 Nc$($P!$ SSL I I/VP $N3HD%5!G= I I $d GETTOD %5!<%S%9%k!<%A%s$J$I!%

24 2 BPOC7?=hM} !| kyu-vpp $NC;=j !~%9%+%i!<@-G= @h $[$I!$ %Y %/ %H%k %A%e!< %K %s %0$5 $l $? %W%m %0 %i %‘$K BP $9 $k B.EY $N Hf 3S$r I= 2.5 $K $" $2$^ $7 $?!% $3 $l$i $O %Y %/%H %k 7W ;;5! $N @-G=$r %U %k $KH/ 4x $9 $k$3 $H $, 4| BT$5 $l $k M}A[ E* $J %W%m %0 %i %‘$G $9!% $7 $+$7!$ %Y %/ %H%k 2= N( $, $"$^ $j 9b $/$J $$ %W %m%0 %i %‘ $N>l 9g!$ kyu-cc $H kyu-vpp $N@-G=$,5UE>$9$k$3$H$,$"$j$^$9!% $3 $l $O VPP700/56 $N %9 %+ %i!< 1i ;; @- G= $, $= $l $[ $I 9b $/ $J $$ $3 $H $K 86 0x $7 $^ $9!% (VPP700/56 $K $H$C $F $O ) :G 0- $N %1!< %9$H$7$F!$@h$[$I$N%W%m%0%i%‘$rA4$F%9%+%i!<1i;;$G7W;;$5$;$F$_$^$9 25 !%7k2L$OI= 2.6 $NDL$j$G$9!% I= 2.6: %Y%/%H%k2=N($N6KC<$KDc$$%W%m%0%i%‘$N@-G= 7W;;5! M-1800/20U VPP700/56 Stok es J}Dx<0$NM-8BMWAG6a;w2r 48 IC 69 IC V olterra 7?@QJ,J}Dx<0$NN%;66a;w 522 IC 1291 IC >e$N I= $N @- G= $O S-4/1000E $H Hf $Y $F $H $F $b L% NO E* $H $O 8@ $( $J $$ ?t ;z $G $9 26 !% <+ F0 %Y %/ %H %k 2= 5; =Q $O $b $& $[ $H $s $I 40 @. $5 $l $?$H 8@$o $l $F $$ $^ $9!%$7 $+ $7 5U $K 8@$( $P!$ !V40 @.!W $5 $l $?%3 %s %Q %$ %i $,D| $a $? $N $G $9$+ $i!$ $= $3 $+ $i @h$N %A%e!< %K %s %0 $OMx MQ<T$G 9T$J $&$H $$$& $3$H $G $b$" $j$^ $9!%%" %‘%@!< %k $NK! B’ (cf.10 >O ) $K$h $l$P!$ %Y%/ %H%k 2= N($, 90% $r D6$( $J$$ 8B$j <B 9T@- G=$O$J$+$J$+8~>e$7$^$;$s!% A4 $/ %Y %/ %H %k 7W ;; 8~ $- $N %" %k %4 %j %: %‘ $r 0U <1 $; $: $K =q $$ $? %W %m %0 %i %‘ $r $= $N $^ $^ <+ F0 JB Ns %3 %s %Q %$ %i $K $+ $1 $F $b!$ 90% $rD6$($k%Y%/%H%k2=N($rC#@.$9$k$3$H$O$J$+$J$+Fq$7$$$H;W$o$l$^$9!% $D$^$j!$%Y%/%H%k7W;;5!$G$N%W%m%0%i%_%s%0$G$O<!$N$3$H$,Bg;v$G$9!% %Y%/%H%k7W;;5!$N@-G=$r0z$-=P$9$K$O!$MxMQ<T$,%A%e!<%K%s%0$r9T$&3P8g$,I,MW!% %Y%/%H%k2=%W%m%0%i%_%s%0$K$D$$$F$O 10 >O , [4], [1], [7] $r;29M$K$7$F$/$@$5$$!% 7P 83E* $K$b!$ %5 %V%k!< %A %s$r :9 $7BX $( $?$j %a%b %j!< %"%/ %; %9$r 0U <1$7 $F %k!<%W $rF~ $l 49$( $? $@$1 $G ?tG\ $N @-G= 8~>e $, F@$i $l$k$3$H$,$h$/$"$j$^$9 27 !% $^$?!$ %9%+%i!< 1i;; $N%F%9 %H$G $b3NG’ $G$-$k $h$& $K!$ kyu-vpp $O kyu-cc $KHf$Y $F$5 $i$K%Y %/%H %k%A%e!<%K %s%0$, I,MW $G $9!% F ortran 90/VPP $K $h $k JB Ns 2= $b %Y %/ %H %k JB Ns 7W ;; 5! $H $$ $& @- 3J $+ $i 0l $D 0l $D $N PE $N %Y %/ %H %k @- G= $, 9b $/ $J $$ $H A4 BN$N@- G=$, H/ 4x$G $-$^ $; $s (cf. [2], [5], [19]) !% =>$C$F!$ M& $s$G JBNs 2= $KD) $‘ A0$K!$ ;vA0 $K 1PE $N %Y%/ %H%k 2= %A%e!<%K %s %0 $r$-$A$s$H9T$&I,MW$,$"$j$^$9!% !~K]Lu;~4V$,A}Bg$9$k kyu-vpp $N F ortran %3 %s %Q %$ %i $O!$ => Mh $N %Y %/ %H %k 2= $d :G E, 2= $K %W %i %9 $7 $F %9 %+ %i!< %W %m %;%C %5 8~ $1 $N :G E, 2= $r 9T$C $F $$$^$9!%K]Lu$O%9%+%i!<%f%K%C%H$,<u$1;}$A$^$9$N$G!$%9%+%i!<1i;;@-G=$N:9$bK]Lu;~4V$KBg$-$/1F6A$7$^$9!% $=$N $?$a!$ kyu-vpp $G$N %W%m%0 %i%‘ $NK]Lu ;~4V$O kyu-cc $H Hf3S$7 $F0l HL$KD9 $/$J$j $^$9!% Bg5,LO $J%W%m %0%i %‘$G%G %P%C %0$,:Q$s$@ItJ,$O$G$-$k$@$1<jB3$-2=$7%i%$%V%i%j$H$7$F4IM}$9$k$3$H$r$*4+$a$7$^$9 28 !% 25 VPP700/56 $N SSL I I/VP $O%Y%/%H%k2=$5$l$?%i%$%V%i%j$N$?$a!$%9%+%i!<$G$O<B9T$G$-$^$;$s$G$7$?!% 26 FC $K IY ;N DL $N HF MQ 7W;; 5!!$ %Y %/ %H %k 7W ;; 5! $N %9 %+ %i!< @- G= $O B> <R $H Hf $Y $F$b 0- $$ $h $& $G $9!% $= $l $K $7 $F $b!$ %Y %/ %H %k 1i ;; 5! G= $rM^ ;_ $7 $?ESC<!$ ( 6KC<$JOC ) 8D?M$,<qL#$G9XF~$9$k%Q!<%=%J%k%3%s%T%e!<%?JB$_$N@-G=$K$J$C$F$7$^$&$N$O:$$C$?$b$N$G$9!% 27 $b$A$m$s!$K\<AE*$K%Y%/%H%k7W;;5!8~$-$G$O$J$$LdBj$bB8:_$7$^$9!% 28 K]Lu;~4V$O%W%m%0%i%‘$ND9$5$K$[$\HfNc$7$^$9!%=>$C$F%a%$%s%W%m%0%i%‘$r2DG=$J8B$j%9%j%‘$K$9$k$3$H$,4N?4$G$9!%

25 3 %P%C%A%j%/%(%9%H$NEjF~ $3 $N >O $G $O!$ 2 >O $N BP OC 7? =h M} $G <B 9T $G $- $J $$ Bg 5, LO $J %8%g %V $* $h $S JB Ns %8%g %V $r VPP700/56 $G <B 9T $9 $k <j =g$G$"$k NQS $K$D$$$F@bL@$7$^$9!% 3.1 NQS UXP $N %P%C %A =h M}$N %7 %9 %F %‘ $r Am >N $7 $F NQS(Net w ork Queuing System) $H 8F $S $^ $9!% NQS $O $b $H $b $H NASA Ames Researc h Cen ter $N$? $a$K Sterling Soft w are $,3+H/ $7$?%7 %9%F %‘$G$9!% 8=:_$G $O UNIX $NI8 =‘ E*$J%P%C%A=hM}%7%9%F%‘$H$7$F9-$/N.DL$7$F$$$^$9!% VPP700/56 $G $N 7W ;; $O !V%P%C %A %j %/ %( %9 %H!W $H 8F $P $l $k %7%’ %k %9 %/ %j %W %H 29 $r 5- =R!& Ej F~ $9 $k $3 $H $K $h $j 9T$$$^$9!% 3.1.1 HFMQ5!$H$N:90[ M-1800/20U $N UXP %7%9%F %‘ (kyu-cc) $N%3%s%Q%$ %i$H VPP700/56 $N%3%s%Q %$%i$H$O%* %W%7%g%s!$8@ 8l;E MM $, 0[ $J $j $^ $9!% :G ?7 $N %* %W %7%g %s $O $= $l $> $l $N man %3 %^ %s %I (VPP700/56 $N %* %s %i %$ %s %^ %K%e %" %k $N 8! :w J}K!$O 1.4.1 @a;2>H ) $GHf3S$G$-$^$9!% 3.1.2 %P%C%A%-%e!< VPP700/56 $K $O;H MQ$G $- $k7W ;;;q 8; $K1~ $8 $F%P%C %A$N %-%e!< 30 $,@_ Dj$5 $l $F$$ $^$9!% 1998 G/ 4 7n 8= :_$N @) 8BCM$OI= 3.1 $NDL$j$G$9!% I= 3.1: %P%C%A%-%e!<$N@)8BCM %-%e!<L> CPU ;~4V 5-210h =hM}7ABV :GBgCM >JN,CM c 60 J, 0.5GB K]Lu@lMQ s 60 J, 1.7GB 0.5GB 1PE p1 1200 J, 1.7GB 0.5GB 1PE s8 10 J, 1.7GB/PE 0.5GB/PE :GBg 8PE p8 1200 J, 1.7GB/PE 0.5GB/PE :GBg 8PE p16 1200 J, 1.7GB/PE 0.5GB/PE :GBg 16PE p32 1200 J, 1.7GB/PE 0.5GB/PE :GBg 32PE K] Lu @l MQ$N c %-%e!< $O K] Lu$7 $+ $G $- $J $$ Be$o $j $K M% @h EY $,9b $a $K @_ Dj $5 $l $F$$ $^ $9!% K] Lu %l %Y%k $N %G %P%C %0 $d %Y %/ %H %k 2=!$ JB Ns 2= $N K] Lu >p Js $r F@ $k $? $a $K Mx MQ $7 $^ $9!% JB Ns %W %m %0 %i %‘ $r K] Lu $7 <B 9T %U%! %$ %k $r :n $k $3 $H $b2DG=$G$9!% 29 shell script: C1$K%9%/%j%W%H$H$b8F$S$^$9!%H/$9$k;XNa$r=q$-2<$7$?%W%m%0%i%‘$N$3$H$G$9!% 30 queue. D>Lu$9$l$P!VNs!W!VBT$A9TNs!W!%

26 3 %P%C%A%j%/%(%9%H$NEjF~ s , p1 %-%e!< $OHs JBNs (1PE) $N %8%g%V $NK] Lu!&<B 9T $,2D G=$G $9!%JB Ns$G $J$$ DL>o $N F ortran %W %m%0 %i%‘ $d C, C/VP , C++ %W%m%0%i%‘$rEjF~$7$^$9!%;HMQ$G$-$k5-21NN0h$O:GBg 1.7GB $G$9 31 !% s %-%e!<$OJBNs=hM}$N%G%P%C%0MQ$N%-%e!<$G$9!% p8 , p16 , p32 %-%e!<$O Bg$-$a$N JBNs=hM}$r 9T$&$?$a $N%-%e!<$G$9!% F ortran 90/VPP %W%m%0%i %‘!$%a%C%;!< %8%Q%C%7%s%0%i%$%V%i%j$rKd$a9~$s$@ F ortran, C, C++ %W%m%0%i%‘$NK]Lu!&<B9T$r9T$$$^$9!%;HMQ$G$-$k 5-21 NN0h$O>JN,CM$G PE ?t � 0.5GB !$:GBg$G PE ?t � 1.7GB $G$9!%=>$C$F 32PE $G$O:GBg 54GB 0J>e$N5-21NN0h$, 3NJ]$G$-$^$9!%MxMQ<T$,0lEY$K:n@.$G$-$k%U%!%$%k$N>e8B$O 2GB $G$9!% 3.1.3 %8%g%VEjF~$K$"$?$C$F$NCm0U;v9‘ � 1997 G/ 8 7n 1 F| $+ $i 1PE $" $? $j $N %j!< %8%g %s %5 %$ %: $N >J N, CM $r 0.5GB $K @_ Dj $7 $^ $7 $?!% >e 8B $O $3 $l $^ $G DL$j 1.7GB $G$9!%>JN,CM $r@_Dj$7$?$3$H $K$h$j!$ qsub %3%^%s%I (cf.3.5 @a ) $G %P%C%A%j%/%(%9 %H$rEjF~ $9 $k :] $K -lM %* %W %7%g %s $r ;X Dj $7 $J $$ >l 9g!$ %j!< %8%g %s %5 %$ %: $O 0.5GB $K @_ Dj $5 $l $^ $9!% 0.5GB 0J >e $N%j!<%8%g%s%5%$%:$r3NJ]$7$?$$>l9g$O!$ -lM %*%W%7%g%s$K$h$k%5%$%:$N@_Dj$,I,MW$G$9!% � %P%C %A %j %/ %( %9 %H $r Ej F~ $7 $? CJ 3, $G!$ %9 %/ %j %W %H $K 5- =R $7 $? %W %m %0 %i %‘ $* $h $S %G!< %? %U%! %$ %k $N =$ @5 $O @d BP$K $7$J $$$G 2<$5$$!% NQS $O %P%C%A %j%/ %(%9 %H$,Ej F~$5 $l$? CJ3, $G$N%U%! %$%k 72$N %3%T!< $dGS B>E*$J =h M} $r 9T $J $$ $^ $; $s!% =>$C $F %j %/ %( %9 %H $r Ej F~ $7 $? 8e $G $3 $l $i $N %U%! %$ %k $r =$ @5 $9 $k $H!$ =$ @5 8e $N %U%! %$%k$rK]Lu!&<B9T$9$k$3$H$,$"$j!$A4$/0[$J$k7k2L$d0[>o=*N;$r5/$3$92DG=@-$,$"$j$^$9 32 !% � $b $7%P%C %A %j %/%( %9 %H $G ;XDj $7 $? %G%#%l %/ %H %j$K 0J A0 :n@. $7 $? <B 9T%U%! %$ %k ( >J N,L> a.out ) $, ;D$C $F$$ $k >l 9g $O!$ %8%g %V Ej F~ A0 $K I, $: L> A0 $r JQ $( $k $+ >C 5n $9 $k $3 $H $r $* 4+ $a $7 $^ $9!% $b $7 K] Lu $N CJ 3, $G %( %i!< $H $J $j!$ <B 9T %U%! %$ %k $, :n @. $G $- $J $+$C $? >l 9g!$ 0J A0 $N <B 9T %U%! %$ %k $, 8F $P $l!$ 7k 2L $H $7 $F L5 BL $J 7W ;; $,9T$o$l$k4m81$,$"$k$?$a$G$9!% ;2 9M $H $7 $F!$K] Lu A0 $K <B 9T%U%! %$ %k a.out $, 4{ $K B8:_ $9 $k >l 9g L5>r 7o $K >C 5n$9 $k %9 %/ %j%W %H ( csh ) $N 5- =RNc$r$"$2$^$9!% # cd EXAMPLE if ( -f a.out) then rm -f a.out endif frt -Wx -Ps -Wv,-m3 test.f90 a.out � %P%C %A %j%/ %( %9 %H $N 5-=R Nc $K $" $k %G%#%l %/ %H %j L> \ EXAMPLE " $O$" $/ $^ $G $b 0l$D $N Nc $G $9!% MxMQ <T $O <+ M3 $JL>A0$G%G%#%l%/%H%j$r:n@.$9$k$3$H$,$G$-$^$9!% kyu-vpp% cd � � � � � <--- %[!<%‘%G%#%l%/%H%j$K0\F0 kyu-vpp% mkdir FEM � � � � � <--- %G%#%l%/%H%j FEM $r?75,$K:n@. � JBNs%8%g%V$r<B9T$9$k>l9g$OI,$:K]Lu;~%*%W%7%g%s -Wx $r;XDj$7$F2<$5$$!% � \ p " $G;O $^$k %-%e!< $N CPU ;~4V $N>e 8B$O 20 ;~ 4V$G $9!% CPU ;~4V $NBG $A@Z $j ;~4V $r 20 ;~4V 0J2< $K@_ Dj $7$?$$>l9g$O qsub %3%^%s%I$N -lT %*%W%7%g%s$G;XDj$7$^$9 33 !% 31 <B:]$K$O 1.7GB $h$j$b$&>/$73NJ]$G$-$^$9!% 32 JL $J %G%# %l %/ %H %j $K %3 %T!< $r ;} $D $+!$ F1 $8 %G%# %l %/ %H %j $N >l 9g $G $b %P%C %A %j %/ %( %9 %H $r Ej F~ $9 $k A0 $N CJ3, $G JL $J L> A0 $N %3 %T!< $r ;} $D $J $I$N%U%!%$%k4IM}$r$*4j$$$7$^$9!% 33 -lT %*%W%7%g%s$G@)8BCM$r1[$($k CPU ;~4V$N@_Dj$O$G$-$^$;$s!%

3.2 %P%C%A%j%/%(%9%H$N5-=R (F ortran) 27 � 1998 G/ 5 7n 8= :_!$ VP2600/10 $N MSP %7 %9 %F %‘ $G %5 %]!< %H $7 $F $$ $? %8%g %V $N %j %9 %?!< %H 5! G= $O %5 %]!< %H $5 $l $F $$ $^ $; $s!% =>$C $F <B 9T Cf $N %8%g %V $, Dj 4| J] <i ;~ 4V $J $I $K $h $j <B 9T $r Cf CG $5 $l $? >l 9g!$ :G =i $N =h M}$+$i ( <+F0E*$K ) :F<B9T$H$J$j$^$9$N$G!$1?MQ;~4V$K$O==J,$KCm0U$7$F$/$@$5$$!% � @) 8BCM $r 1[$( $k %8%g%V $r EjF~ $7 $?$$ >l9g $O 8DJL BP 1~$H $J $j$^ $9!% request@cc.kyushu-u.ac.jp $^ $G8f AjCL$/$@$5$$!% 3.1.4 NQS $NN.$l NQS $NBg$-$JN.$l$O?^ 3.1 $N$h$&$K$J$j$^$9!% � � =hM}$N%3%^%s%I%j%9%H$r%U%!%$%k$K5-=R � � + � � qsub %3%^%s%I$G%P%C%A%j%/%(%9%H$r0MMj � � + � � qstat %3%^%s%I$G=hM}>u67$r3NG’ � � + � � 8m$C$FEjF~$7$?%j%/%(%9%H$O qdel %3%^%s%I$G%-%c%s%;%k � � + � � =PNO7k2L$,%U%!%$%k$H$7$FJVAw � � ?^ 3.1: NQS $NN.$l 0J2<!$6qBNE*$JNc$r$"$2$J$,$i@bL@$7$^$9!% 3.2 %P%C%A%j%/%(%9%H$N5-=R (F ortran) %P%C %A %j %/ %( %9 %H $O %( %G%# %? $G %U%! %$ %k $H $7 $F :n @. $7 $^ $9!% %5 %U%#%C %/ %9 $K FC JL $J 7h $^ $j $O $" $j $^ $; $s $,!$ G’<1$70W$$$h$&$KE}0l$9$k$3$H$r$*4+$a$7$^$9!%$^$?!$%U%!%$%kL>$O 7 J8;z0J2<$K$7$F$/$@$5$$!% ?^ 3.2: emacs $G$N%P%C%A%j%/%(%9%H:n@.Iw7J $3$3$G$O%P%C%A%j%/%(%9%H%U%!%$%k$O$9$Y$F a.sh $H$7$^$9!% 3.2.1 I8=‘E*$J7A I(F ortran 90/VP) # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T

28 3 %P%C%A%j%/%(%9%H$NEjF~ @h F, $N \ # " $O!$ %P%C %A %j %/ %( %9 %H $, csh $N J8 >O $G $" $k $3 $H $r 0U L# $7 $^ $9!% # $r ;X Dj $7 $J $$ >l 9g $O sh $, Av $j $^$9!%%3 %^ %s %I $N MeNs $N $_ $G $7$? $i csh $H sh $K 0c $$ $O $"$j $^ $; $s $,!$$= $l 0J >e $N5! G= ( %U%! %$ %k F~=P NO $J $I ) $r=q$-9~$‘>l9g$OJ8K!$,0[$J$k$N$GCm0U$,I,MW$G$9 34 !% <!$N9T$N \ cd " $O!$%G%#%l%/%H%j$r kyu-vpp $N ~/EXAMPLE $K0\F0$9$k%3%^%s%I$G$9 (kyu-cc $+$i8+$l$P ~/VPP/EXAMPLE $KBP1~$7$^$9 ) !%=i4|%G%#%l%/%H%j$O%P%C%A%j%/%(%9%H$rEjF~$7$?>l=j$G$O$J$/ kyu-vpp $N %[!<%‘%G%#%l%/%H%j $H$J$j$^$9!%=>$C$F%W%m%0%i%‘$rK]Lu!&<B9T$9$k%G%#%l%/%H%j$rI,$:;XDj$7$F$/$@$5$$!% <!$N 9T $O frt %3%^ %s %I$G test.f90 $r K]Lu $9 $k=h M} $G$9!% %* %W%7%g %s$O 2 >O $N BPOC 7? =hM} $H F1$8 $b $N$, ;XDj $G$- $^ $9!% Nc $G $O K] Lu %* %W %7%g %s $H $7 $F!$ %Y %/ %H %k 2= %a%C %;!< %8 ( -Wv,-m3 ) $H %W %m %0 %i %‘ %j %9 %H $N =P NO ( -Ps ) $r;X<($7$F$$$^$9!%$3$l$i$O%A%e!<%K%s%0$N$?$a$N>pJs$H$7$FM-1W$G$9!% :G8e$N9T$O:n@.$7$? a.out $r<B9T$9$k%3%^%s%I$G$9!% 3.2.2 I8=‘E*$J7A I I(F ortran 90/VP) # cd EXAMPLE b.out <--- <B9T$N$_ 4{$KK]Lu$,40N;$7$F$$$k b.out $r<B9T$7$^$9!%$3$N>l9g frt %3%^%s%I$OI,MW$"$j$^$;$s!% 3.2.3 I8=‘E*$J7A (F ortran 90/VPP) # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wx -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T -Wx %* %W%7%g %s $N;X Dj $K$h $j F ortran 90/VPP $, 5/F0 $5 $l!$JB Ns %W%m %0 %i%‘ $N K]Lu $r 9T$$ $^ $9!%<B 9T %U%!%$ %k $,4{$KB8:_$9$k>l9g$O frt %3%^%s%I$OI,MW$"$j$^$;$s!% 3.2.4 :GE,2=%l%Y%k$r2<$2$FK]Lu!&<B9T # cd EXAMPLE frt -Ob -Ps -Wv,-m3 test.f90 <--- K]Lu -Ob $N;XDj a.out <--- <B9T :GE,2=$r4pK\E*$J%l%Y%k$K$H$I$a$^$9!%:GE,2=$K$h$C$FI{:nMQ (cf.9.2.7 @a ) $, @8$8$k$3$H$O$"$j$^$;$s$N$G!$I8 =‘%b!<%I$H<B9T7k2L$rHf3S$9$k>l9g$KM-8z$G$9!%$?$@$7<B9T;~4V$,A}Bg$9$k$N$GCm0U$,I,MW$G$9!% 34 shell( %7%’ %k ) $O!$ C< Kv $^ $? $O %U%! %$ %k $+ $i FI $_ <h$C $? %3 %^ %s %I $r <B 9T $9 $k %3 %^ %s %I!& %W %m %0 %i %_ %s %0 8@ 8l $G $9!% sh $O!$ B shell(Bourne shell) !$ csh $O C shell $r 5/ F0 $7 $^ $9!% >\ $7 $$ 5! G= $K $D $$ $F $O ;T HN $N UNIX $N K\ $^ $? $O man sh , man csh $r ;2 >H $7 $F$/$@$5$$!%

3.2 %P%C%A%j%/%(%9%H$N5-=R (F ortran) 29 3.2.5 %Y%/%H%k2=%l%Y%k$r2<$2$FK]Lu!&<B9T # cd EXAMPLE frt -Ps -Wv,-an ,-m3 test.f90 <--- <0$NI>2A=g=x$NJQ99$rM^;_ a.out %Y %/ %H %k %b!< %I $G $O 9b B. 2= $N $? $a $K <0 $N I> 2A =g =x $r JQ 99 $9 $k :G E, 2= $r 9T $$ $^ $9!% $= $N :] 4] $a 8m :9 $N 1F 6A $+ $i 7W ;;8m:9$, H/@8$9$k$3$H $,$"$j$^$9!%%* %W%7%g%s -Wv,-an $N;XDj$K$h $j!$<0$NI>2A=g =x$NJQ99$rM^ ;_$7$?<B9T7k 2L $HHf 3S $9$k $3 $H$G 7W;; 8m :9$N 1F 6A$r %A%’%C %/$G $- $^$9!% :GE, 2= %l%Y %k $O<+ F0 E*$K -Ob $K $J $j$^ $9!%$^ $?!$ <B 9T;~4V$OA}Bg$7$^$9!% 3.2.6 :GBg8B$N:GE,2=$r9T$& # cd EXAMPLE frt -Of -KVPP700 -Ps -Eipue -Wv,-Of,-Ov,-m3 test.f90 <--- K]Lu!%:GBg8B$N:GE,2= a.out <--- <B9T VPP700/56 MQ $N :GBg 8B $N :G E, 2=$r ;X <( $7 $^ $9!%:G E, 2= $K H<$& I{ :n MQ $N 2DG= @- $r ;X E& $9$k %* %W %7%g %s ( -E ) $b$" $o $; $F ;X Dj $7 $^ $9!% DL >o $O >J N, CM $G == J, $G $9 $,!% %W %m %0 %i %‘ $K $h$C $F $O $+ $J $j $N 9b B. 2= $, F@ $i $l $k $3 $H $b $" $j $^$9!%K]Lu;~4V$OA}Bg$7$^$9!% 3.2.7 %W%m%0%i%‘%j%9%H$N=PNO$rM^;_ # cd EXAMPLE frt test.f90 <--- K]Lu a.out <--- <B9T == J, $J %G %P%C %0 $* $h $S %A%e!< %K %s %0 $, :Q $s $G!$ $b $& K] Lu ;~ $N %Y %/ %H %k 2= >p Js $d %W %m %0 %i %‘ %j %9 %H $r 8+ $k I, MW $, $J$/$J$C$?%W%m%0%i%‘$r%P%C%A=hM}$GK]Lu$9$k;~$O -Ps !$ -Wv,-m3 %*%W%7%g%s$r:o=|$7$F$b9=$$$^$;$s!% 3.2.8 <B9T%U%!%$%k$r:n@.$9$k # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -o b.out -Ps -Wv,-m3 test.f90 <--- K]Lu test.f90 $rK]Lu$7$F<B9T%U%!%$%k b.out $r:n@.$7$^$9!%<B9T$O$7$^$;$s!% -o $O!$B3$$$F 5-=R$9$kL>A0$G<B9T %U%!%$%k$r:n@.$9$k%*%W%7%g%s$G$9!% %=!< %9 %W %m %0 %i %‘ $, D9 Bg $J >l 9g!$ BP OC E* $J =h M} $G $O %7 %9 %F %‘ $N @) 8B CM $K $h$C $F K] Lu $, $G $- $J $$ >l 9g $, $" $j $^ $9!%$=$N;~$O%P%C%A%j%/%(%9%H$rK]Lu@lMQ%-%e!<$G$"$k c %-%e!<$KEjF~$9$k$H$$$$$G$7$g$&!% $= $N B>!$ %* %V %8%’ %/ %H %U%! %$ %k $N :n @.!$ <+ J, MQ $N %i %$ %V %i %j $N :n @.!& 7k 9g!$ J# ?t $N %U%! %$ %k $N J, 3d =h M}!$ %b %8%e!<%k$N0zMQ$J$I$N=hM}$OBPOC7?=hM}$HF1MM$N%*%W%7%g%s$r;XDj$7$F$/$@$5$$!%

30 3 %P%C%A%j%/%(%9%H$NEjF~ 3.2.9 I8=‘F~=PNO$NNc %j%@%$%l%/%7%g%s (redirection) $bBPOC7?$HF1MM$KMxMQ$G$-$^$9!% F ortran $NF~=PNO$K4X$9$kAuCV;2>HHV9f ( O@ M}5!HV ) $N 5 HV$,I8=‘F~NO (stdin) !$ 6 HV$,I8=‘=PNO (stdout) $KBP1~$7$F$$$^$9!% # cd EXAMPLE frt -Ps -Wv,-m3 test.f90 a.out < in.data > out.data <--- <B9T AuCV;2>HHV9f 5 HV$K$"$?$k%U%!%$%k in.data $+$i%G!<%?$rFI$_9~$_!$ 6 HV$K$"$?$k%U%!%$%k out.data $K%G!< %?$r=q$-=P$7$^$9!% 3.2.10 4D6-JQ?t$K$h$k%U%!%$%k=hM} op en J8Cf$G \ file= " $KB3$1$F!$%U%!%$%kL>$r ’ ’ $G3g$j;XDj$9$kJ}K!$OBPOC7?$HF1MM$G$9!% 4D6-JQ?t$K$h$C$FAuCV;2>HHV9f$H%U%!%$%k$rBP1~$E$1$k%P%C%A%j%/%(%9%H$O<!$N$h$&$K5-=R$7$^$9!% # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 setenv fu01 ex1.data <--- AuCV;2>HHV9f 1 HV$K ex1.data $r3d$jEv$F$k frt -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T %U%! %$ %k F~ =P NO $, $" $k %W %m %0 %i %‘ $G %=!< %9 Cf $K %U%! %$ %k L> ;X Dj $N op en J8 $, $J $$ >l 9g $O!$ >e 5- $N MW NN $G 3d $j Ev $F$^$9!%Nc$G$OAuCV;2>HHV9f 1 HV$K ex1.data $rBP1~$E$1$F$$$^$9!% sh $N>l9g$O3d$jEv$F J}K!$,0[$J$j$^$9!%%P%C%A%j %/%(%9%H%U%!%$%k$N@hF,$N \ # " $,$J$$$3$H$KCm0U$7$F $/$@ $5$$!% cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 fu01=ex1.data export fu01 <--- AuCV;2>HHV9f 1 HV$K ex1.data $r3d$jEv$F$k frt -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T 3.2.11 J#?t$N%U%!%$%k=hM} J#?t$NAuCV;2>HHV9f$r;HMQ$9$k>l9g$O setenv $rB3$1$F;XDj$7$^$9!% # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 # ------- data allocate ---------- setenv fu01 ex1.data <--- AuCV;2>HHV9f 1 HV$K ex1.data $r3d$jEv$F$k setenv fu67 ex2.data <--- AuCV;2>HHV9f 67 HV$K ex2.data $r3d$jEv$F$k setenv fu99 ex3.data <--- AuCV;2>HHV9f 99 HV$K ex3.data $r3d$jEv$F$k # ------ compile and execute ----- frt -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T 3 9TL\$H 7 9TL\$N # $G;O$^$kJ8$O%3%a%s%H$H8+$J$5$l$^$9!% sh $N>l9g$bF1MM$G$9!%

3.3 %P%C%A%j%/%(%9%H$N5-=R (C/VP , C, C++) 31 3.2.12 IEEE 7A<0$G%U%!%$%k=hM} M 7A<0 (IBM 7A<0 ) $H IEEE 7A<0$NJQ49$O<B9T;~%*%W%7%g%s$G;XDj$7$^$9!% # cd EXAMPLE b.out -Wl,-C,-M <---b.out $r<B9T . F~=PNO$O M 7A<0 3.2.13 %5%V%k!<%A%s%i%$%V%i%j$N7k9g BPOC7? =hM}$HF1MM $G$9!%0J2<$O SSL I I/VPP $N7k9gNc $G$9!% SSL I I/VPP $N%5 %V%k!<%A%s$r ;HMQ$7$F$$ $k>l 9g$O -lssl2vpp $r;XDj$7$^$9!% # cd EXAMPLE frt -Wx -Ps -Wv,-m3 test.f90 -lssl2vpp <--- K]Lu . SSL II/VPP $r7k9g a.out <--- <B9T 3.2.14 CPU ;~4V$N7WB, timex %3 %^ %s %I $r MQ $$ $k $H K] Lu ;~ 4V $d <B 9T ;~ 4V $N 7P 2a ;~ 4V!& CPU ;~ 4V!& %Y %/ %H %k %f %K%C %H @j M- ;~ 4V $, $= $l $>$l7WB,$G$-!$%A%e!<%K%s%0$KI,MW$J>pJs$,F@$i$l$^$9!% # cd EXAMPLE timex frt -Ps -Wv,-m3 test.f90 <--- K]Lu . CPU ;~4V$r%b%K%?!< timex a.out <--- <B9T . CPU ;~4V$r%b%K%?!< timex $N>pJs$OI8=‘%(%i!<=PNO (cf.3.5.1 @a ) $K=q$-=P$5$l$^$9!% 3.2.15 J#?t$N%j%/%(%9%H$N5-=R 0l $D $N %P%C %A %j %/ %( %9 %H $K J# ?t $N %W %m %0 %i %‘ =h M} $r 5- =R $9 $k $3 $H $b 2D G= $G $9!% $3 $N >l 9g $O 0[ $J $k <B 9T %U%! %$ %k$H$7$FJ]B8$9$k$?$a!$ -o %*%W%7%g%s$K$h$C$F a.out 0J30$N%U%!%$%kL>$KJQ$($?J}$,$$$$$G$7$g$&!% # cd EXAMPLE frt -o b.out -Ps -Wv,-m3 test1.f90 <--- test1.f90 $rK]Lu b.out <--- <B9T frt -o c.out -Ps -Wv,-m3 test2.f90 <--- test2.f90 $rK]Lu c.out <--- <B9T 3.3 %P%C%A%j%/%(%9%H$N5-=R (C/VP , C, C++) F ortran $HF1MM!$ C/VP , C, C++ $N%P%C%A%j%/%(%9%H$N5-=RJ}K!$b%G%#%l%/%H%j$N0\F0$H vcc , cc , CC %3%^ %s%I$r;XDj$7$^$9!%$^$?!$<B9T%U%!%$%k$r<B9T$9$k$@$1$N>l9g!$K]Lu%3%^%s%I$O>JN,$G$-$^$9!% 0J2<!$4JC1$JNc$r$"$2$^$9!%

32 3 %P%C%A%j%/%(%9%H$NEjF~ 3.3.1 I8=‘Nc (v cc) # cd EXAMPLE vcc -Wv,-m3,-Ps test.c a.out %Y%/%H%kHG C $N5/F0$O vcc %3%^%s%I$G$9!% -Wv,-m3 $O%Y%/%H%k2=$K4X$9$k%a%C%;!<%8$r=PNO$7$^$9!% 3.3.2 :GE,2=%l%Y%k$r>e$2$k (v cc) # cd EXAMPLE vcc -O -K4 -Wv,-m3,-Ps test.c a.out -O $H -K4 $NAH9g$;$G:GBg8B$N:GE,2=$H$J$j$^$9!% 3.3.3 SSL I I/VP $N7k9g # cd EXAMPLE vcc -c -Wv,-m3,-Ps test.c frt test.o -lssl2vp -lcvp -lm a.out 3.3.4 C $NK]Lu!&<B9T # cd EXAMPLE cc -O test.c a.out %9%+%i!<HG C $N5/F0$O cc %3%^%s%I$G$9!%:GE,2=%l%Y%k$r>e$2$? ( -O ) K]LuNc$G$9!% 3.3.5 C++ $NK]Lu!&<B9T # cd EXAMPLE CC -Fc test.C > test.c <---C $N%=!<%9$KJQ49 vcc -Wl,-L/usr/uxp/C++/lib test.c -lC <---vcc %3%^%s%I$K$h$kK]Lu a.out C++ $N5/F0$O CC %3%^%s%I$G$9!%%Y%/%H%k=hM}$r9T$&>l9g$O!$0lEY C $N%=!<%9$KJQ49$7$?$b$N$rJ]B8$7!$ vcc %3%^ %s %I $K $h$C $F =h M} $9 $k $3 $H $G!$ %Y %/ %H %k =h M} 2D G= $J <B 9T %U%! %$ %k $, :n @. $G $- $^ $9!% 2< @~ It J, $O I, $: ;X Dj $7 $^$9!%

3.4 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$N7k9g 33 3.4 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$N7k9g %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$N7k9gJ}K!$bBPOC7?=hM}$HF1$8$G$9!% 3.4.1 PVM $NNc (F ortran) # cd EXAMPLE frt test.f90 -Wl, -P -L. -J -dn -lpvm -lmp -lelf -lpx -lc -I. setenv PVM_BUF_SIZE 204800 a.out 3.4.2 PVM $NNc (C) # cd EXAMPLE cc test.c -Wl, -P -L. -J -dn -lpvm -lmp -lelf -lpx -lc -I. setenv PVM_BUF_SIZE 204800 a.out $J$*!$%i%$%V%i%j$N;XDj=g=x$K$O:Y$+$$5,Dj$,$"$j$^$9!%>\:Y$O [13] $r;2>H$7$F$/$@$5$$!% 3.4.3 MPI $NNc (F ortran) # cd EXAMPLE frt test.f90 -Wl,-J,-P -L/usr/lang/mpi/lib -lmpi -lmp -lelf -lpx n -I/usr/lang/mpi/include a.out \ n " $O%3%^%s%I$N7QB3$r0UL#$7$^$9!% 3.4.4 MPI $NNc (C) # cd EXAMPLE cc -K a4 test.c -Wl,-J,-P -L/usr/lang/mpi/lib -lmpi -lmp -lelf -lpx n -I/usr/lang/mpi/include a.out >\:Y$O [14] $r;2>H$7$F$/$@$5$$!% 3.4.5 P ARMA CS $NNc (F ortran) # cd EXAMPLE frt -o host -Wl,-J,-P,-t host.o node.o other_objects.o other_libs.a n -L.../parmacs/lib/fujitsu-vpp700/VPP700 -lpm6 -lmp2 -lpx -lm -lelf -lc host

34 3 %P%C%A%j%/%(%9%H$NEjF~ 3.4.6 P ARMA CS $NNc (C) # cd EXAMPLE cc -o host -Wl,-J,-P,-t host.o node.o other_objects.o other_libs.a n -L.../parmacs/lib/fujitsu-vpp700/VPP700 -lpm6 -lmp2 -lpx -lm -lelf -lc host >\:Y$O [15] $r;2>H$7$F$/$@$5$$!%

3.5 %P%C%A%j%/%(%9%H$NEjF~ 35 3.5 %P%C%A%j%/%(%9%H$NEjF~ 3.5.1 qsub %3%^%s%I %P%C%A%j%/%(%9%H%U%!%$%k$N=hM}$O qsub(/usr/bin/qsub) %3%^%s%I$G0MMj$7$^$9!%7A<0$O qsub options script�le $G $9!% options $O%* %W%7%g %s$r 6uGr $G 6h@Z$C $F;X Dj$7 $^$9!% script�le $O %P%C %A%j %/%( %9%H $N %9%/ %j%W %H%U%! %$ %k L> $G $9!% qsub %3 %^ %s %I $K $O B? MM $J %* %W %7%g %s $, B8 :_ $7 $^ $9!% $h $/ ;H $& %* %W %7%g %s $O <! $N DL $j $G $9!% >\ :Y $O man qsub $r;2>H$7$F$/$@$5$$!% -q queue queue $O%-%e!<L>$G$9!%>JN,$9$k$H!$ VPP700/56 $N p1 %-%e!<$KEjF~$5$l$^$9!% -mb %P%C%A%j%/%(%9%H$N<B9T3+;O$r%a!<%k$GDLCN$7$^$9!% -me %P%C%A%j%/%(%9%H$N<B9T=*N;$r%a!<%k$GDLCN$7$^$9!% -mi %P%C%A%j%/%(%9%H$NE}7W>pJs$r%a!<%k$GDLCN$7$^$9!% -mu user %P%C%A%j%/%(%9%H$K4X$9$k%a!<%k$r user $KAw$j$^$9!% -e err�le I8 =‘ %( %i!< =P NO ( K] Lu 7k 2L!$ timex $N >p Js $J $I ) $r ;X Dj $7 $? %U%! %$ %k err�le $K =P NO $7 $^ $9!#;X Dj $, $J$$ >l 9g$O!$ %j %/%( %9 %H $rEj F~ $7$? %G%# %l %/%H %j 2<$K !V%9 %/ %j%W %H %U%!%$%kL> .e %j%/%(%9%HHV9f!W$H$$$&L>A0$N%U%!%$%k$, <+F0E*$K :n@.$5$l$^$9!% -o out�le I8 =‘ =P NO $r ;X Dj $7 $? %U%! %$ %k out�le $K =P NO $7 $^ $9!% ;X Dj $, $J $$ >l 9g $O!" %j %/ %( %9 %H $r Ej F~ $7 $? %G%# %l %/ %H %j 2< $K !V%9 %/ %j %W %H %U%! %$ %k L> .o %j %/ %( %9 %H HV 9f!W $H $$ $&L>A0$N%U%!%$%k$, <+F0E*$K :n@.$5$l$^$9!% -eo I8=‘%(%i!<=PNO$rI8=‘=PNO$HF1$8%U%!%$%k$K=PNO$7$^$9!% -lM @0?t . >.?t gb %j!<%8%g%s%5 %$%:$r;XDj$7$^$9!% \ gb " $O%. %,%P%$%HC10L$r0UL#$7 $^$9!% 1.7GB $N >l9g$O \ -lM 1.7gb " !$ 0.8GB $N>l9g$O \ -lM 0.8gb " $H$J$j$^$9!% -lT time ;H MQ $9 $k %P%C %A %j %/ %( %9 %H $N CPU ;~ 4V $N >e 8B $r @_ Dj $7 $^ $9!% @_ Dj $O [[ ;~ 4V :] J, :] IC$G$9!% !Z@)8BCM$N;XDjNc![ -lT 10:35:20 10 ;~4V 30 J, 20 IC -lT 12345 12345 IC -lT 59:45 59 J, 45 IC -lPv n JBNs=hM}$G n Bf$N PE $r;HMQ$9$k$3$H$r;XDj$7$^$9!% %a!< %k $G $N DL CN %* %W %7%g %s $H $O JL $K!$ Mx MQ <T $N 2] 6b %7 %9 %F %‘ $h $j %P%C %A %j %/ %( %9 %H $N <B 9T $K MW $7 $? 2] 6b >p Js $,<B9T=*N;8e%a!<%k$GAwIU$5$l$^$9!%AwIU@h$O kyu-cc $K$J$j$^$9!% 3.5.2 qsub %3%^%s%I%*%W%7%g%s$N5-=R qsub %3%^%s%I$N%*%W%7%g%s$O!$%P%C%A%j%/%(%9%H%U%!%$%k$K5-=R$9$k$3$H$,$G$-$^$9!%%*%W%7%g%s$O \ # @$ " $KB3$1$F6uGr$rCV$+$:$K;XDj$7$^$9!% # <---csh $G5-=R # @$-lM 1.7gb <---qsub %*%W%7%g%s$N;XDjNc (1) # @$-eo -me <---qsub %*%W%7%g%s$N;XDjNc (2) # @$-lT 1:30:00 <---qsub %*%W%7%g%s$N;XDjNc (3) cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wx -Ps -Wv,-m3 test.f90 <--- K]Lu a.out <--- <B9T

36 3 %P%C%A%j%/%(%9%H$NEjF~ 3.5.3 %P%C%A%j%/%(%9%H$NEjF~Nc 1 0J2<%P%C%A%j%/%(%9%H$N5-=R$5$l$?%U%!%$%kL>$r a.sh $H$7$^$9!% kyu-vpp% qsub -q s a.sh � � � � � <--- %P%C%A%j%/%(%9%H$NEjF~ Request 54661.kyu-vpp submitted to queue: s. kyu-vpp $+ $i s %-%e!< $K Ej F~$7 $^ $7 $?!%2< @~ It $N \ 54661 " $, %j %/ %(%9 %H HV 9f!$ \ kyu-vpp " $,%[ %9 %H L>$G $9!% \ 54661.kyu-vpp " $G %j%/%(%9%HL> $r9=@.$7$^$9!% kyu-cc $+$i$NEjF~J}K!$bA4$/F1$8$G$9!%$?$@$7%j%/%(%9%HL>$N%[%9%HL>$, \ kyu-vpp " $G$O$J$/!$ \ kyu-cc " $H$J$j$^$9!% <B9T$,=*N;$9$k $H%9%/%j%W%H%U%!%$%kL> $H%j%/%(%9%HHV9f$KBP 1~$7$?I8=‘%(%i!<=PNO%U%! %$%k a.sh.e54661 $HI8=‘=PNO%U%!%$%k a.sh.o54661 $,JV$C$F$-$^$9!% kyu-vpp% ls � � � � � test.f90 a.out a.sh a.sh.e54661 a.sh.o54661 %P%C%A %j %/ %( %9 %H $r 5- =R $7 $? %U%! %$ %k $N L> A0 $, 8 J8 ;z 0J >e $@ $H!$ I8 =‘ %( %i!< =P NO %U%! %$ %k!$ I8 =‘ =P NO %U%! %$ %k $N:G=i$N%U%!%$%kL>$, 7 J8;z$G@Z$i$l$FI=<($5$l$^$9!% 3.5.4 %P%C%A%j%/%(%9%H$NEjF~Nc 2 kyu-vpp% qsub -lM 1.7gb a.sh � � � � � <---p1 %-%e!<$K 1.7GB $GEjF~ Request 30482.kyu-vpp submitted to queue: p1. %j!<%8%g%s%5%$%:$r 1.7GB $K@_Dj$7$?%P%C%A%j%/%(%9%H$NEjF~Nc$G$9!% 3.5.5 %P%C%A%j%/%(%9%H$NEjF~Nc 3 kyu-vpp% qsub -q p16 -lM 1.7gb a.sh � � � � � <---p16 %-%e!<$K 1PE $"$?$j 1.7GB $GEjF~ Request 30483.kyu-vpp submitted to queue: p16. %j!<%8%g%s%5%$%:$r 1.7GB $K@_Dj$7 p16 %-%e!<$KEjF~$9$kNc$G$9!%JBNs%8%g%V$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$7$^$9!% !|@)8BCM$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} $r BG$A @Z$i $l$^ $9!% F ortran %W %m%0 %i%‘ $G$" $i$+ $8 $a ( @EE* $K ) NN0h $r@k 8@$7 $F $$$k >l9g$O!$<B9T$KF~$kA0$K0J2<$NNc$N$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!%

3.5 %P%C%A%j%/%(%9%H$NEjF~ 37 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. G[Ns $NBg$- $5$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$* $* $h$= $N%j!< %8%g %s%5 %$%: $r 8+@Q $b$k $3 $H$, $G$- $^ $9!%$^ $?!$ F ortran 90/VPP $G K] Lu$5 $l$? <B 9T%U%!%$%k$KBP$7%0%m!<%P%kJQ?t$NNN0h$NBg$-$5$rI=<($9$k%3%^%s%I$H$7$F gsize(/usr/local/bin/gsize) %3%^%s%I$,$"$j$^$9!%$=$l$>$l 2.7.2 @a$r;2>H$7$F$/$@$5$$!% 3.5.6 %P%C%A%j%/%(%9%H$NEjF~Nc 4 kyu-vpp% qsub -q p1 -o out.data -eo a.sh � � � � � <--- %P%C%A%j%/%(%9%H$NEjF~ Request 15467.kyu-vpp submitted to queue: p1. p1 %-%e!<$XEjF~$7$^$7$?!% -q p1 $O>JN,2DG=$G$9!%I8=‘=PNO%U%!%$%kL>$r out.data $K!$$^$?I8=‘%(%i!<=PNO $r I8 =‘ =P NO$H F1 $8 %U%! %$ %k out.data $K =PNO $7 $^ $9!% <B 9T $, =* N; $9$k $H!$ I8 =‘ %( %i!< =P NO $H I8=‘ =P NO $, F1 0l $N %U%!%$%k out.data $K3JG<$5$l$^$9!% kyu-vpp% ls � � � � � test.f90 a.out a.sh out.data 3.5.7 %P%C%A%j%/%(%9%H$NEjF~Nc 5 kyu-vpp% qsub -q p16 -me -mi a.sh � � � � � <--- %P%C%A%j%/%(%9%H$NEjF~ Request 15467.kyu-vpp submitted to queue: p16. p16 %-%e!< $X Ej F~ $7 $^ $7 $?!% %* %W %7%g %s $H $7 $F!$ <B 9T =* N; $H E} 7W >p Js $r %a!< %k $G CN $i $; $k $3 $H $r ;X Dj $7 $F $$ $^ $9!% !|<B9T=*N;$N%a!<%k qsub %3%^%s%I$K -me %*%W%7%g%s$rIU2C$7$?>l9g!$<B9T=*N;$N%a!<%k$,Aw$i$l$F$-$^$9!% Return-Path: <root@kyu-vpp.cc.kyushu-u.ac.jp> Date: Tue, 7 Jan 1997 23:06:03 +0900 From: 0000-Admin(0000) <root@kyu-vpp.cc.kyushu-u.ac.jp> Subject: NQS request: 19373.kyu-vpp ended. Apparently-To: a79999a@kyu-vpp.cc.kyushu-u.ac.jp Request name: a.sh Request owner: a79999a Mail sent at: Tue Jan 7 23:06:03 JST 1997 Request exited normally. _Exit() value was: 0. \ Request exited normally. " $NO"Mm$,$"$l$P ( $H$j$"$($: ) $R$H0B?4$G$9!%

38 3 %P%C%A%j%/%(%9%H$NEjF~ !|E}7W>pJs$N%a!<%k qsub %3 %^ %s %I $K -mi %* %W %7%g %s $r IU 2C $7 $? >l 9g!$ E} 7W >p Js $N %a!< %k $, Aw $i $l $F $- $^ $9!% ;q 8; $N ;H MQ >u 67 $N >\$7$$>pJs$,F@$i$l$^$9!% Return-Path: <root@kyu-vpp.cc.kyushu-u.ac.jp> Date: Tue, 7 Jan 1997 23:06:04 +0900 From: 0000-Admin(0000) <root@kyu-vpp.cc.kyushu-u.ac.jp> Subject: NQS request: 19373.kyu-vpp information. Apparently-To: a79999a@kyu-vpp.cc.kyushu-u.ac.jp Request name: a.sh Request owner: a79999a Mail sent at: Tue Jan 7 23:06:04 JST 1997 Queue name: p16 Exit code : 0 Start/End : Tue Jan 7 22:36:07 JST 1997 / Tue Jan 7 23:05:57 JST 1997 Elaps : 00:29:50 System CPU time : 637549 msec User CPU time : 26643632 msec System vector CPU time: 0 msec User vector CPU time : 25253540 msec Max vector memory : 21760 Mbyte Processing Element : 16 PE PE-ID CPU Vector Max vector memory System time User time System time User time ------------------------------------------------------------------------------ 28 41806 msec 1668409 msec 0 msec 1578335 msec 1360 Mbyte 29 39334 msec 1665269 msec 0 msec 1578339 msec 1360 Mbyte 2a 39163 msec 1665096 msec 0 msec 1578346 msec 1360 Mbyte 2b 39599 msec 1664443 msec 0 msec 1578340 msec 1360 Mbyte : !|2]6b%7%9%F%‘$+$i$N%a!<%k 2]6b%7%9%F%‘$+$i$3$N%8%g%V$KMW$7$?IiC46b>pJs$, kyu-cc $KAw$i$l$F$-$^$9!% Return-Path: <root@utms> Date: Tue, 7 Jan 1997 23:06:46 +0900 From: root@utms (0000-Admin(0000)) To: a79999a@kyu-vpp.cc.kyushu-u.ac.jp Subject: 145 Content-Type: text User_ID = 193 Group_ID = 101 Job_ID = 145 Qsub_host = kyu-vpp.cc.kyushu-u.ac.jp Job_Account = 179 (yen) Total-Account = 19944 (yen) Your Budget = 250000 (yen)

3.6 %8%g%V$N>uBVI=<( 39 3.6 %8%g%V$N>uBVI=<( qsub %3 %^ %s %I $K $h $j 0M Mj $7 $? %P%C %A %j %/ %( %9 %H $N =h M} >u 67 $O!$ qstat ( /usr/local/bin/qstat ) %3 %^ %s %I $K$h$C$FD4$Y$k$3$H$,$G$-$^$9!% 3.6.1 qstat %3%^%s%I qstat %3%^%s%I$O%P%C%A%j%/%(%9%H$N=hM}>u67$r%-%e!<$4$H$K=PNO$7$^$9!%7A<0$O qstat @ machine $G$9!% machine $O7W;;5!$N%^%7%sL>$r;XDj$7$^$9!% $J $*!$ 1997 G/ 1 7n 7 F| $+$i!$ %^ %7 %s L> $N>J N, CM $, VPP700/56 $N %^ %7%s L> \ kyu-vpp " $K JQ 99 $5 $l$^ $7 $? $N $G!$ VPP700/56 $N =h M} >u 67 $O qstat $N $_ $G D4 $Y $k $3 $H $, $G $- $^ $9!% $^ $?!$ kyu-cc $K Ej F~ $7 $? %9 %+ %i!< %8%g %V$N=hM}>u67$,CN$j$?$$>l9g$O qstat @kyu-cc $r;XDj$7$F$/$@$5$$!% kyu-vpp% qstat | less � � � � � <--- VPP700/56 $N=hM}>u67$rI=<( c@kyu-vpp; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 2 run; 1 queued; 0 wait; 0 hold; 0 arrive; s@kyu-vpp; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 1 run; 0 queued; 0 wait; 0 hold; 0 arrive; p1@kyu-vpp; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 5 run; 1 queued; 0 wait; 0 hold; 0 arrive; p8@kyu-vpp; type=BATCH; [ENABLED, RUNNING]; pri=31 0 exit; 1 run; 0 queued; 0 wait; 0 hold; 1 arrive; REQUEST NAME REQUEST ID USER PRI STATE JOB-ID PHASE <2 request RUNNING> <1 request QUEUED> p16@kyu-vpp; type=BATCH; [ENABLED, RUNNING]; pri=31 0 exit; 1 run; 0 queued; 0 wait; 0 hold; 0 arrive; REQUEST NAME REQUEST ID USER PRI STATE JOB-ID PHASE 1: a.sh 15467.kyu-vpp a79999a 31 RUNNING 145 RUN p32@kyu-vpp; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 0 run; 2 queued; 0 wait; 0 hold; 0 arrive; : s8@kyu-vpp; type=BATCH; [ENABLED, INACTIVE]; pri=31 0 exit; 0 run; 0 queued; 0 wait; 0 hold; 0 arrive; : %j%/%(%9%H \ 15467.kyu-vpp " $, p16 %-%e!<$G<B9TCf$G$"$k$3$H$,$o$+$j$^$9!%

40 3 %P%C%A%j%/%(%9%H$NEjF~ 3.6.2 qps %3%^%s%I %P%C%A%j%/%(%9%H$N<B9T>u67$rI=<($9$k%3%^%s%I$H$7$F qps(/usr/local/bin/qps) %3%^%s%I$,$"$j$^$9!% qps %3%^%s%I$N7A<0$O qps options $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 $rF~NO$7!$%8%g%V$N>uBV$rI=<($7$^$9!% kyu-vpp% qps � � � � � 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 !|;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 !|;HMQNc I I 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 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!%

3.7 %P%C%A%j%/%(%9%H$N%-%c%s%;%k 41 3.7 %P%C%A%j%/%(%9%H$N%-%c%s%;%k 3.7.1 qdel %3%^%s%I 8m$C$FEjF~$7$?%P%C%A%j%/%(%9%H$d!$$3$l0J>e<B9T$9$kI,MW$J$$$HH=CG$7$?%8%g%V$N%-%c%s%;%k$O qdel(/bin/qdel) %3%^%s%I$G9T$$$^$9!%7A<0$O qdel options r e quest-id $G$9!% options $O%*%W%7%g%s$NJB$S!$ r e quest-id $O%j%/%(%9%HL>$G$9!%%j%/%(%9%HL>$O qstat %3%^%s%I$N REQUEST ID $G3NG’$9$k$3$H$,$G$-$^$9 (3.6.1 @a$NNc;2>H ) !% qdel %3%^%s%I$N%*%W%7%g%s$O<!$NDL$j$G$9!% -k <B 9T Cf $N %P%C %A %j %/ %( %9 %H $K BP $7 $F %-%c %s %; %k $r 9T $$ $^ $9!% -k $N ;X Dj $, $J $$ >l 9g $O!$<B9TBT$A$N%j%/%(%9%H$@$1$r%-%c%s%;%k$7$^$9!% -r kyu-cc kyu-cc $XEjF~$7$?%P%C%A%j%/%(%9%H$r%-%c%s%;%k$9$k>l9g$K;XDj$7$^$9!% 3.7.2 %j%/%(%9%H$N%-%c%s%;%kNc kyu-vpp% qdel 15478.kyu-vpp � � � � � <--- <B9TBT$A%j%/%(%9%H$r%-%c%s%;%k Request 5478.kyu-vpp has been deleted. <B9TCf$N>l9g$O -k %*%W%7%g%s$N;XDj$,I,MW$G$9!% kyu-vpp% qdel -k 15479.kyu-vpp � � � � � <--- <B9TCf$N%j%/%(%9%H$r%-%c%s%;%k Request 5479.kyu-vpp is running, and has been signalled. 3.8 0u:~ %=!< %9 %j %9 %H $d =h M} 7k 2L $N %F %- %9 %H %G!< %? $O %; %s %?!< 2 3, $N %W %j %s %?!< $K =P NO $9 $k $3 $H $, $G $- $^ $9!% $b $A $m $s8&5f<<$N%o!<%/%9%F!<%7%g%s$d%Q!<%=%J%k%3%s%T%e!<%?$K ftp $GE>Aw$7$F$b9=$$$^$;$s!% 3.8.1 %M%C%H%o!<%/%W%j%s%?!<$X$N=PNO kyu-vpp $N%3%^%s%I$O lp(/bin/lp) $G$9!% kyu-vpp% lp a.sh.o29349 � � � � � <--- %M%C%H%o!<%/%W%j%s%?!<$X$N=PNO kyu-cc $+ $i VPP %G%# %l %/ %H %j $K $" $k %U%! %$ %k $r %M%C %H %o!< %/ %W %j %s %?!< $X =P NO $9 $k >l 9g $O -c %* %W %7%g %s $r IU2C$7$^$9!%$=$l0J30$N kyu-cc $N%U%!%$%k$K$OI,MW$"$j$^$;$s!% %3%^%s%I$O lp(/usr/bin/lp) $G$9!% kyu-cc% lp -c a.sh.o29349 � � � � � <--- %M%C%H%o!<%/%W%j%s%?!<$X$N=PNO

42 3 %P%C%A%j%/%(%9%H$NEjF~ 3.8.2 NLP $X$N=PNO kyu-cc $+$i$N$_ NLP $K=PNO$G$-$^$9!%%3%^%s%I$O utoprint(/usr/local/bin/utoprint) $G$9!% kyu-cc% utoprint a.sh.o29349 � � � � � <---NLP $X$N=PNO 8e $O!$ NLP 2# $N %3 %s %=!< %k $+ $i MSP $N 2] Bj $H %Q %9 %o!< %I $r F~ NO $7 :G 8e $, \ O " $N %8%g %V $K BP $7 $F =P NO MW 5a $r =P$7$^$9!% 3.9 kyu-cc $+$i$NMxMQ VPP700/56 $OHFMQ 7W;;5! M-1800/20U $N UNIX OS $G$" $k UXP/M %7%9%F %‘ ( %[%9%H L> : kyu-cc, IP %"%I %l%9 : 133.5.9.1) $+ $i $b Mx MQ $G $- $^ $9!% %P%C %A %j %/ %( %9 %H $N 5- =R J} K! $O kyu-vpp $H F1 MM $G $9!% $3 $3 $G $O Mx MQ $N :]$NCm0UE@$r=R$Y$^$9!% 3.9.1 =hM}$NN.$l 1. HFMQ7W;;5! M-1800/20U $N UXP %7%9%F%‘ (kyu-cc) $K login $7$^$9!% kyu-cc $N OS(UXP/M) $b kyu-vpp $HF1MM UNIX $N SYSTEM V 8_49$N%*%Z%l!<%F%#%s%0%7%9%F%‘$G$9!% ?^ 3.3: M-1800/20 $N304Q 2. kyu-cc $NMxMQ<T$N%[!<%‘%G%#%l%/%H%j ( Nc$($P a79999a $5$s$N>l9g /home/usr9/a79999a ) $K \ VPP " $H $$ $&%G%#%l%/%H %j$,$"$j$^$9!% 2.2.4 @a $G@bL@$7$? $h$&$K!$$3$N %G%#%l%/%H%j VPP $O VPP700/56 $NMx MQ <T%[!<%‘%G%#%l%/%H%j$H%7%s%\%j%C%/%j%s%/$,D%$i$l$F$$$^$9!% VPP700/56 $K %8%g%V$rEj F~$9$k:]!$;H MQ$9$k%=!< %9%U%!%$%k$d %G!<%?$O VPP700/56 $+$i 8+$($k>l=j $K $" $k I, MW $, $"$j $^ $9!% =>$C $F kyu-cc $+ $i VPP700/56 $X %8%g%V $r Ej F~ $9 $k>l 9g!$ ;H MQ $9 $k%=!< %9 %W %m %0 %i%‘$*$h$S%G!<%?$OI,$: VPP 2< ( Nc$($P /home/usr9/a79999a/VPP ) $K:n@.$7$F$/$@$5$$!% 3. kyu-cc $N%(%G%#%? (vi, m ule) 35 $K$h$j%W%m%0%i%‘$r:n@.!$$^$?$O ftp $GB>$N%[%9%H$+$i%W%m%0%i%‘$rE>Aw $7$^$9!% 4. kyu-cc $N F ortran, C, C++ %3 %s%Q %$%i $K $h$k %G %P%C%0 $r 9T$$ $^$9!% kyu-cc $N %W %m%0 %i %‘8@ 8l $N4D 6-$O I= 3.2 $NDL$j$G$9!%3F%3%^%s%I$O man %3%^%s%I$G5!G=$,;2>H$G$-$^$9!% 35 UXP HG$N PFD $O%5%]!<%H$5$l$F$$$^$;$s!%

3.9 kyu-cc $+$i$NMxMQ 43 I= 3.2: M-1800/20 $N UXP $GMxMQ2DG=$J%W%m%0%i%‘8@8l %=%U%H%&%’%"L> 5!G= %3%^%s%I F OR TRAN77 EX/VP %Y%/%H%k%3%s%Q%$%i frt F ortran 90/VP %Y%/%H%k%3%s%Q%$%i frtex C C %3%s%Q%$%i cc C/VP %Y%/%H%k C %3%s%Q%$%i vcc C++ C++ %3%s%Q%$%i CC 3F %W %m %0 %i %‘ 8@ 8l $O!$ 8@ 8l ;E MM!$ %* %W %7%g %s $, VPP700/56 $H 40 A4 $K F1 $8 $G $O $" $j $^ $; $s $N $G Cm 0U $7 $F $/$@$5$$ 36 !% $^$?!$ <B 9T %U%! %$ %k$K 8_ 49 @- $O $"$j $^ $; $s!% =>$C $F kyu-cc $G :n@. $7 $? <B 9T %U%!%$ %k $r VPP700/56 $G <B 9T$9$k$3$H$O$G$-$^$;$s$7!$5U$bIT2D$G$9!% 5. %P%C%A%j%/%(%9%H%U%!%$%k$r kyu-cc $N%(%G%#%? (vi, m ule) $K$h$j:n@.$7$^$9!% 6. VPP700/56 $K%P%C%A=hM}$r0MMj$7$^$9!%=hM}7k2L$O kyu-cc $KJV5Q$5$l$^$9 37 !% � � %o!<%/%9%F!<%7%g%s %Q!<%=%J%k%3%s%T%e!<%? � � telnet � ! � � kyu-cc (M-1800/20U) � � NQS * ) � � kyu-vpp (VPP700/56) � � ?^ 3.4: kyu-cc $+$iMxMQ$9$k>l9g$N=hM}$NN.$l 36 kyu-cc $N F ortran 90( frtex ) $O!$ F ortran 90 $N 8@8l;EMM $r F OR TRAN77 EX $K JQ49$9$k %W%j%W %m%;%C%5$G $9!%FC$K F ortran 90 $N %b %8%e!< %k 5! G= $r ;H $& >l 9g frtex $O %a%C %;!< %8 $, 6K $a $F IT ?F @Z $G $9 $N $G!$ kyu-vpp $+ %i %$ %V %i %j!& %5!< %P!< wisdom(IP %" %I %l %9 : 133.5.9.9) $N F ortran 90 %3%s%Q%$%i ( %3%^%s%I frt ) $G%/%m%9%A%’%C%/$9$k$3$H$r$*4+$a$7$^$9!% 37 kyu-cc $H %j %s %/ $5 $l $? VPP700/56 $N Mx MQ <T $N %G%# %l %/ %H %j G[ 2< $K JV 5Q $5 $l!$ $= $l $r $" $? $+ $b kyu-cc $N %U%! %$ %k $N $h $& $K <h $j 07 $& ;EAH$_$H$J$C$F$$$^$9!%

44 3 %P%C%A%j%/%(%9%H$NEjF~

45 4 MSP $+$i$N%8%g%V$NEjF~ $3 $N >O $G $O!$ HF MQ 7W ;; 5! M-1800/20U $N OS $G $" $k MSP %7 %9 %F %‘ $+$i VPP700/56 $r Mx MQ $9 $k J} K! $K $D $$ $F @bL@$7$^$9!%$J$*!$ MSP $N%8%g%V@)8fJ8$K4X$9$kCN<1$O2>Dj$7$^$9!% 4.1 M-VPP O"7H5!G= MSP $+$i VPP700/56 $NMxMQ$O!V M-VPP O"7H5!G=!W$H8F$P$l$k%=%U%H%&%’%"$r2p$7$F9T$$$^$9 38 !% M-VPP O" 7H 5! G= $O!$ HF MQ 7W ;; 5! M-1800/20U $N MSP %7 %9 %F %‘ ( %[ %9 %H L> kyu-msp) $+ $i VPP700/56 $N UXP/V %7 %9 %F %‘ ( %[ %9 %H L> kyu-vpp) $X %P%C %A %8%g %V $r Ej F~ $7!$ =h M} 7k 2L $r MSP $X JV $9 $H $$ $& MSP Mx MQ <T $N $? $a $N %7 %9 %F %‘ $G $9!% Ib F0 >. ?t E@ 7A <0 $N JQ 49 $* $h $S JB Ns %8%g %V $N K] Lu $O <+ F0 E* $K %* %W %7%g %s $, @_ Dj $5 $l $^ $9 $N$G!$MxMQ<T$,;XDj$9$kI,MW$O$"$j$^$;$s!% ?^ 4.1: M-VPP O"7H5!G= =>Mh$N%9!<%Q!<%3%s%T%e!<%? VP2600/10 $O UXP $H MSP $N 2 $D$N OS $,F0:n$7$F$$$^$7$?$,!$ VPP700/56 $G $O UNIX OS $G $" $k UXP $K 0l K\ 2= $5 $l $^ $7 $?!% $3 $N $? $a!$ MSP $G VP2600/10 $r Mx MQ $5 $l $F $$ $? J} $O!$ UNIX OS $G$"$k UXP $K0\9T$9$k$+!$$^$?$O M-VPP O"7H5!G=$rMxMQ$9$kI,MW$,$"$j$^$9 39 !% 4.2 @)8B;v9‘ HFMQ5!$N MSP $+$i VPP700/56 $rMxMQ$9$k M-VPP O"7H5!G=$K$O!$0J2<$N@)8B$,$"$j$^$9!% � MxMQ2DG=$J 8@8l=hM}%W%m%0%i%‘$O F ortran $N$_$G$9!% C, C/VP , C++ $O;HMQ$G$-$^$;$s 40 !%$^$?!$%a%C %;!<%8%Q%C%7%s%0%i%$%V%i%j$bMxMQ$G$-$^$;$s!% � F ortran $N %W%m%0 %i%_ %s%0 $O F ortran 90 $G 5-=R 2DG= $G$9 $,!$%3%^ %s%I %*%W %7%g%s -X9 $^$? $OK] Lu;X<( 9T LANGLVL(90) $N;X Dj$, I,MW $G$9!% $^$?!$ HF MQ5! $N MSP >e$N %3%s %Q%$ %i$O F OR TRAN 77 ;E MM $N F OR- TRAN77 EX $G $9!% =>$C $F!$ F OR TRAN77 EX $N;E MM $r D6 $( $? %W %m %0 %i %‘ $r HF MQ 5! $G BP OC E* $K :n @. $9 $k$3$H$O$G$-$^$;$s 41 !% � K]Lu!?7k9gJT=8!?<B9T$r9T$& STEP=CLG !$$*$h$SK]Lu$r9T$& STEP=C $N7ABV$G$N$_MxMQ$G$-$^$9!%%m!<%I %b%8%e!<%k$r:n@.$7$FJ]B8$9$k$3$H$O$G$-$^$;$s!% 38 M-VPP/CF(MSP and VPP/Con trol F acilit y) $H$$$&L>A0$N%=%U%H$G$9!% 39 %"%W%j%1!<%7%g%s!$B>$N7W;;5!$H$N?FOB@-$r9M$($k$H!$ UNIX OS $G$"$k UXP $rMxMQ$9$k$3$H$r:#8e6/$/$*4+$a$7$^$9!% 40 L5M}$9$l$P;H$($J$$$3$H$b$J$$$N$G$9$,!$ UXP $G%W%m%0%i%‘$r:n@.$9$kJ}$,$O$k$+$KJXMx$G$9!% 41 $D$^$j!$%b%8%e!<%k$d%]%$%s%?5!G=$r;H$&>l9g!$%P%C%A=hM}$GF0:n$r3NG’$9$kI,MW$,$"$j$^$9!%

46 4 MSP $+$i$N%8%g%V$NEjF~ � ;HMQ2DG=$J?tCM7W;;%i%$%V%i%j$O SSL I I/VP , SSL I I/VPP $H NUMP A C $G$9!% � PKS $d Graphman $J$I$N?^7A%i%$%V%i%j$OMxMQ$G$-$^$;$s!%HFMQ5!$G$N=hM}$r$*4j$$$7$^$9 42 !% � ;d MQ %i %$ %V %i %j $N Mx MQ!$ <B 9T ;~ %* %W %7%g %s $N ;X Dj!$ Sampler $N Mx MQ $O $G $- $^ $; $s!% UXP $r Mx MQ $7 $F $/ $@$5$$!% ?^ 4.2: PFD $G$N JCL JT=8Iw7J 43 4.3 %8%g%V%/%i%9 VPP700/56 $N%8%g%V%/%i%9$O W, X, Y, Z $G$9!%@)8BCM$OI= 4.1 $NDL$j$G$9!% I= 4.1: %8%g%V%/%i%9$H@)8BCM %8%g%V%/%i%9L> CPU ;~4V :GBg5-210h >JN,CM =hM}7ABV W 60 J, 1.7GB 0.5GB 1PE X 1200 J, 1.7GB 0.5GB 1PE Y 1200 J, 1.7GB/PE 0.5GB/PE :GBg 8PE Z 1200 J, 1.7GB/PE 0.5GB/PE :GBg 16PE 1997 G/ 8 7n 1 F| $h $j 5- 21 NN 0h $N >J N, CM $r 0.5GB $K @_ Dj $7 $^ $7 $?!% $3 $l 0J >e $N %j!< %8%g %s %5 %$ %: $r 3N J] $9 $k >l 9g$O!$%+%?%m%0%I%W%m%7%8%c F OR T $N VREGION %Q%i%a!<%?$r@_Dj$7$^$9!% 16 Bf $r D6 $( $k PE $r Mx MQ $7 $? JB Ns %8%g %V $r <B 9T $9 $k >l 9g $O UXP $r Mx MQ 2< $5 $$!% $^ $?!$ MSP $N %U%! %$ %k $N >e8B$O 12,500 %H%i%C%/$G$9 44 !% 4.4 JCL $N5-=RJ}K! 4.4.1 %+%?%m%0%I%W%m%7%8%c F OR T MSP $+ $i VPP700/56 $r Mx MQ $9 $k $? $a $K $O!$ => Mh $N %+ %? %m %0 %I %W %m %7 %8%c FORT $K VPP=YES %* %W %7%g %s $r IU2C$7$^$9!%;XDj2DG=$J%Q%i%a!<%?$O0J2<$NDL$j$G$9!%$=$l$>$l%+%s%^$G6h@Z$C$F;XDj$7$^$9!% 42 =>Mh$h$j?^7A%i%$%V%i%j$O$9$Y$FHFMQ7W;;5!$G$N%5%]!<%H$G$9!%$^$? Graphman $O UXP HG$,5!G=E*$KM%$l$F$$$^$9 [50] !% 43 %U%!%$%kL>$H2]BjL>$,L7=b$7$F$$$k$3$H$O5$$K$7$J$$$G$/$@$5$$!% 44 SPACE=(5000,500) $G@k8@$7$^$9!% 1 %H%i%C%/ 47KB $G$9!%

4.4 JCL $N5-=RJ}K! 47 VPP=YES F ortran %8%g%V$N<B9T ( K]Lu!?7k9gJT=8!?<B9T ) $r VPP700/56 $G9T$&$3$H$r;XDj!% STEP={CLG |C} CLG $O K] Lu !? JT =8 7k 9g !? <B 9T $r ;X Dj $9 $k!% C $O %G %P%C %0 MQ $K K] Lu $N $_ $r 9T $& >l 9g $K ;XDj$9$k!%>JN,CM$O CLG !% OPT={B|E |F} :GE,2=$N%l%Y%k$r;XDj!%>JN,CM$O E !% \ OPT=E " $O \ -Oe " $KBP1~!% OPTION=’ option-list ’ K]Lu;~%*%W%7%g%s$r UXP $N%3%^%s%I%i%$%s7A<0$G;XDj$9$k!% VREGION= size 1PE $"$?$j$N%j!<%8%g%s%5%$%:$r%a%,%P%$%HC10L$G;XDj!% VPPSRC=PO FORT.SYSIN $G;XDj$7$?6hJ,%G!<%?%;%C%H$N%a%s%P$9$Y$F$rK]Lu$9$k!% UCS= UCS-name %W%j%s%?=PNO;~$N UCS L>$r;XDj!% FCB= F CB-name %W%j%s%?=PNO;~$N F CB L>$r;XDj!% UCS(Univ ersal Character Set), F CB(F orm Con trol Bu�er) $O!$ %; %s %?!< 2 3, $N NLP $K =P NO $9 $k J8 ;z $N %U%)%s%H!$Bg$-$5!$ 1 %Z!<%8$N9T?t$rJQ99$9$k%*%W%7%g%s$G$9!% 4.4.2 K]Lu;~%*%W%7%g%s$N;XDjJ}K! K]Lu;~%*%W%7%g%s$r;XDj$9$kJ}K!$O!$%=!<%9%W%m%0%i%‘$N @FORTRAN 9T$rMxMQ$9$kJ}K!$H!$ OPTION %Q%i%a!< %?$K UXP $NK]Lu;~%*%W%7%g%s%j%9%H$r5-=R$9$kJ}K!$,$"$j$^$9!% VPP=YES %* %W %7%g %s $r ;X Dj $7 $? >l 9g!$ PARM.FORT= %Q %i %a!< %? $G K] Lu ;~ %* %W %7%g %s $r ;X Dj $9 $k $3 $H $O $G $- $^ $;$s!% !| UXP $N%*%W%7%g%s%j%9%H$G$N;XDjNc //A79999AW JOB CLASS=Z // EXEC FORT,VPP=YES,OPTION=’-Ps -Wv,-m3’ //FORT.SYSIN DD DSN=A79999A.PROG.FORT,DISP=SHR // UXP $N%3%^ %s%I%i%$%s$N %*%W%7%g%s$O!$Bg J8;z!?>.J8 ;z$r6hJL$7$^ $9!%>.J8;z$r F~NO$G$-$J$$ C<Kv$N>l9g$O!$ D> A0 $K EBCDIC-ASCI I $N \ Y " $r 5- =R $7 $^ $9!% $^ $?!$ F ortran 90/VPP $r 5/ F0 $9 $k %* %W %7%g %s -Wx $O!$ Ej F~ $9$k%8%g%V%/%i%9 ( Y , Z ) $K1~$8$F<+F0E*$KIU2C$5$l$^$9!% F ortran 90 $N<+M37A<0$G%W%m%0%i%‘$r5-=R$9$k>l9g$O!$ -Free -X9 %*%W%7%g%s$r;XDj$7$^$9!% !|K]Lu;X<(9T$G$N;XDjNc //A79999AV JOB CLASS=Z // EXEC FORT,VPP=YES //FORT.SYSIN DD * @FORTRAN NOADVANCED(NOEVL),DEBUG(SUBCHK) // DD DSN=A79999A.PROG.FORT,DISP=SHR // @FORTRAN 9T$O!$K]Lu$5$l$k$9$Y$F$NK]LuC10L$KBP$7$FM-8z$H$J$kK]Lu;X<(9T$G$9!%$?$@$7>e$NNc$O FORT.SYSIN %G!< %? %;%C %H ( Nc $G $O A79999A.PROG.FORT ) $, RECFM=F $^ $? $O RECFM=FB $G!$ LRECL=80 $G $" $k I, MW $, $" $j $^$9!%$=$l0J30$NB0@-$N>l9g$O!$%=!<%9%W%m%0%i%‘$K5-=R$7$F$/$@$5$$ !% $J $*!$ UXP $N %3 %^ %s %I %i %$ %s $G $N %* %W %7%g %s $H Hf $Y!$ K] Lu ;X <( 9T $G ;X Dj $G $- $k %* %W %7%g %s $O $+ $J $j @) 8B $5 $l$F$$$^$9!%K]Lu;X<(9T%*%W%7%g%s7A<0$H%3%^%s%I%*%W%7%g%s7A<0$H$NBPHfI=$OIUO? A.3 $r;2>H$7$F$/$@$5$$!%

48 4 MSP $+$i$N%8%g%V$NEjF~ 4.4.3 %G!<%?%;%C%H$N;XDjJ}K! %8%g%V$N<B9T$KI,MW$J%G!<%?%;%C%H ( %W%m%0%i%‘!$%G!<%? ) $O!$ DD J8$G;XDj$7$^$9!%%$%s%/%k!<%I%G!<%?%;%C %H FORT.SYSINC !$$*$h$S VPPSRC=PO $r;XDj$7$?>l9g$N FORT.SYSIN $K$N$_6hJ,JT@.%G!<%?%;%C%H$N;XDj$,5v $5$l $^ $9!% $= $N B> $N %G!< %? %;%C %H $K $O =g JT @. %G!< %? %;%C %H!$ $^ $? $O!$ %a %s %P L> ;X Dj $N 6h J, JT @. %G!< %? %;%C %H $r ;XDj$7$F$/$@$5$$!% DD J8$G;XDj$7$?%G!<%?%;%C%H$O!$O"7H5!G=$NI8=‘E*$J2r<a$K$h$j%7%9%F%‘4V$G<+F0E*$KE>Aw$5$l$^$9!% M 7A<0$H IEEE 7A<0$N%G!<%?JQ49$b<+F0$G$9 !%$3$N2r<a$,E,Ev$G$J$$>l9g$O!$ DD J8$N DATATYPE %Q%i%a!<%? $G%G!<%?7A<0$*$h$SE>AwJ}K!$r;XDj$7$F$/$@$5$$ 45 !% !| D A T A TYPE %Q%i%a!<%? DATATYPE %Q %i %a!< %? $O DATATYPE= $N 8e $G ( ) $G 3g $j %+ %s %^ $G B3 $1 $F ;X Dj $7 $^ $9!% %Q %i %a!< %? $O 4 $D $" $j $^$9!% DATATYPE=( p ar a1 , p ar a2 , p ar a3 , p ar a4 ) 2?HV L\ $r ;X Dj $9 $k $+ $O$C $- $j $7 $F $$ $k $J $i!$ %Q %i %a!< %? $H %+ %s %^ $O >J N, $G $- $^ $9!% Nc $( $P DATATYPE=( p ar a1 ) $OBh 1 %Q%i%a!<%?$N;XDj!$ DATATYPE=(,, p ar a3 ) $OBh 3 %Q%i%a!<%?$N;XDj$G$9!% !|%Q%i%a!<%?$N@bL@ � Bh 1 %Q%i%a!<%?$O;XDj$7$?%G!<%?%;%C%H$N%G!<%?7A<0$r;XDj$7$^$9!% SRC %=!<%9%W%m%0%i%‘ TXT =q<0IU$-=g<!F~=PNO%G!<%? FBIN =q<0$J$7=g<!F~=PNO%G!<%? BIN =q<0$J$7D>@\F~=PNO%G!<%? FORT.SYSIN $^$? $O FORT.SYSINC $G;XDj$7$?%G!<%?%;%C%H$O SRC !$ $=$NB>$N%G!<%?%;%C%H$O TXT $,>J N, CM$H$J$j$^$9!% � Bh 2 %Q%i%a!<%?$OJ8;z%3!<%I$NJQ49 (EBCDIC-ASCI I, JEF "N ASCI I, EUC) $NM-L5$r;XDj$7$^$9!% CNV J8;z%3!<%I$rJQ49$9$k NOCNV J8;z%3!<%I$rJQ49$7$J$$ %G!<%?7A<0$, SRC $^$?$O TXT $N>l9g$O CNV !$ FBIN $^$?$O BIN $N>l9g$O NOCNV $,>JN,CM$H$J$j$^$9!% � Bh 3 %Q%i%a!<%?$O MSP $+$i UXP $X$N%G!<%?%;%C%H$NE>Aw$NM-L5$r;XDj$7$^$9!% EXP %G!<%?%;%C%H$rE>Aw$9$k NOEXP %G!<%?%;%C%H$rE>Aw$7$J$$ DISP %Q %i%a!<%?$K OLD $^$?$O SHR $r;XDj $7$?>l9g$O EXP !$ NEW $^$? $O MOD $N >l9g$O NOEXP $,>JN,CM $H$J$j$^$9!% � Bh 4 %Q%i%a!<%?$O UXP $+$i MSP $X$N%G!<%?%;%C%H$NE>Aw$NM-L5$r;XDj$7$^$9!% IMP %G!<%?%;%C%H$rE>Aw$9$k NOIMP %G!<%?%;%C%H$rE>Aw$7$J$$ %G!<%?%;%C%H$, UXP $G99?7$5$l$?>l9g$O IMP $,>JN,CM$H$J$j$^$9!% 45 FC$K M-1800/20U, VP2600/10 MQ$N %P%$ %J%j %G!<%? (IBM 7A <0 ) $r read/write $9$k>l 9g$O!$ I,$: DD J8$N DATATYPE %Q%i %a!<%? $N Bh0l%Q%i%a!<%?$K FBIN $r$9$k$3$H$r$*4+$a$7$^$9!%

4.4 JCL $N5-=RJ}K! 49 !|%Q%i%a!<%?$N;XDjNc � %G!<%?%;%C%H$N%G!<%?7A<0$,=q<0$J$7=g<!F~=PNO%G!<%?$N>l9g!% //GO.FT01F001 DD DSN=A79999A.IN.DATA,DISP=SHR,DATATYPE=(FBIN) � %G!<%?%;%C%H$N%G!<%?7A<0$,=q<0$J$7D>@\F~=PNO%G!<%?$N>l9g!% //GO.FT02F001 DD DSN=A79999A.IO.DATA,DISP=SHR,DATATYPE=(BIN) � 4{B8$N%G!<%?%;%C%H$K%G!<%?$r=PNO$9$k>l9g (MSP $+$i UXP $X$NE>Aw$,I,MW$J$$>l9g ) !% //GO.FT03F001 DD DSN=A79999A.OUT.DATA,DISP=SHR,DATATYPE=(,,NOEXP) 4.4.4 JCL $N5-=RNc !|=>Mh$N JCL Nc HF MQ 7W ;; 5! M-1800/20U $+$i A0 %9!< %Q!< %3 %s %T%e!< %? VP2600/10 $XK] Lu !? 7k 9g JT =8 !? <B9T =h M} $r 0M Mj $9 $k =>Mh$N JCL $NNc$G$9!% //A79999A1 JOB CLASS=V // EXEC FORT,VP=YES,OPT=F,OPTION=’OPTMSG(EVAL)’ //FORT.SYSIN DD DSN=A79999A.PROJ.FORT,DISP=SHR //GO.SYSIN DD * 5 5 3600 //GO.FT01F001 DD DSN=A79999A.ARRAY.DATA,DISP=SHR //GO.FT02F001 DD DSN=A79999A.REPORT.DATA,DISP=SHR //GO.FT03F001 DD DSN=A79999A.NEWA.DATA,DISP=(NEW,CATLG),UNIT=PUB, // SPACE=(TRK,(100,10),RLSE) // !|O"7HMQ JCL HFMQ7W;;5! M-1800/20U $+$i VPP700/56 $XK]Lu!?7k9gJT=8!?<B9T=hM}$r0MMj$9$kO"7HMQ JCL $NNc$G$9!% //A79999A1 JOB CLASS=X (1) // EXEC FORT,VPP=YES,OPT=F,OPTION=’-Ee -Ps -Wv,-m3’ (2),(3) //FORT.SYSIN DD DSN=A79999A.PROJ.FORT,DISP=SHR //GO.SYSIN DD * 5 5 3600 //GO.FT01F001 DD DSN=A79999A.ARRAY.DATA,DISP=SHR,DATATYPE=(FBIN) (4) //GO.FT02F001 DD DSN=A79999A.REPORT.DATA,DISP=SHR //GO.FT03F001 DD DSN=A79999A.NEWA.DATA,DISP=(NEW,CATLG),UNIT=PUB, (4) // SPACE=(TRK,(100,10),RLSE),DATATYPE=(FBIN) //

50 4 MSP $+$i$N%8%g%V$NEjF~ !{@bL@ (1) O"7H%8%g%V$O%8%g%V%/%i%9 W, X, Y $^$?$O Z $r;XDj$7$^$9!% (2) O"7H%8%g%V$O%+%?%m%0%I%W%m%7%8%c FORT $N \ VPP=YES " %Q%i%a!<%?$r;XDj$7$^$9!% (3) K] Lu;~%*%W%7%g %s$r;XDj$9 $k \ OPTION= " %Q%i%a!<%?$O UXP $N %3%^%s%I %i%$%s$N%* %W%7%g%s$rBg J8;z!?>. J8;z$r6hJL$7$F5-=R$7$^$9!% @FORTRAN 9T$rMxMQ$7$F;XDj$9$k$3$H$b$G$-$^$9!% (4) %F%-%9%H7A<00J30$N%G!<%?%;%C%H$N>l9g$O \ DATATYPE " %Q%i%a!<%?$G%G!<%?7A<0$r;XDj$7$^$9!% $J$*!$ :GE, 2= %*%W %7%g%s $N>J N,CM $O VP2600/10 $G$O OPT=B $G$7 $?$,!$ VPP700/56 $G $O OPT=E ( -Oe ) $K JQ 99$5$l$F$$$^$9$N$GCm0U$7$F$/$@$5$$ 46 !% !|%j!<%8%g%s%5%$%:$N@_Dj //A79999AK JOB CLASS=X // EXEC FORT,VPP=YES,OPTION=’-Ps -Wv,-m3’,VREGION=1740 //FORT.SYSIN DD DSN=A79999A.PROG.FORT,DISP=SHR // 1PE $" $? $j $N 5- 21 NN 0h $r 1.7GB 3N J] $9 $k $3 $H $r ;X Dj $7 $^ $9!% >J N, $5 $l $? >l 9g $O 1PE $" $? $j 0.5GB $, @) 8B CM $H$J$j$^$9!% !|6hJ,%G!<%?%;%C%H$NA4%a%s%P$NK]Lu //A79999AW JOB CLASS=W // EXEC FORT,VPP=YES,OPTION=’-Ps -Wv,-m3’,VPPSRC=PO //FORT.SYSIN DD DSN=A79999A.PROG.FORT,DISP=SHR // 6h J, %G!< %? %;%C %H A79999A.PROG.FORT $N A4 %a %s %P $r K] Lu $7 $^ $9!% VPPSRC=PO $N ;X Dj $O!$ VPP=YES $, ;X Dj $5 $l$?$H$-$N$_M-8z$G$9!% =>Mh$N K]Lu%*%W%7%g%s ELM(*) $NBeBX$H$J$j$^$9!% 4.5 %8%g%V$NEjF~ %P%C%A %8%g%V$N EjF~$O!$ =>Mh$H F1$8 SUBMIT %3 %^%s%I $G$9!% PFD Fb$+ $i$N SUBMIT %5%V %3%^%s %I ( SUB $H>J N,2D ) $b;HMQ$G$-$^$9!% EDIT --- A79999A.MVPP.CNTL(JOB6) ---------------------------- I=<(Ms 001 072 %3%^%s%I ===> SUB � � � � � 0\F0NL ===> 8 ****** **************************** %G!<%?$N@hF, **************V10L30******** 000100 //A79999A1 JOB CLASS=W 000200 // EXEC FORT,VPP=YES,OPTION=’-Kfast -Wv,-m3 -Ps’ 000300 //FORT.SYSIN DD DSN=A79999A.MVPP.FORT(JOB6),DISP=SHR 000900 // ****** **************************** %G!<%?$NKvHx **************************** 46 -Oe %*%W%7%g%s$O!$:GE,2=$K$h$kI{:nMQ$N2DG=@-$,$"$kH?LL!$%W%m%0%i%‘$K$h$C$F$O?t==G\$N@-G=:9$,=P$^$9!%

4.6 <B9T>u67$*$h$S7k2L$N3NG’ 51 *** A79999A1 : (RECEIVED) *** *** A79999A1 (J5502) A79999A : (JOB ACCEPTED) *** FIB CN(01) JOB A79999A1(JOB05502) SUBMITTED 4.6 <B9T>u67$*$h$S7k2L$N3NG’ O"7H %8%g%V$N >uBV $O STATE %3%^ %s%I!$ STATUS %3%^ %s%I$G 3NG’ $G$-$^ $9!%<B9T 7k2L $O$3$l $^$GF1 MM MSO %3%^ %s%I$J$I$G8!:w$G$-$^$9!% READY STATE � � � � � TIME=22.46.34 DATE=97.01.08 TSS USER 0010 JOBNAME STEP CLS REGION E-REGION CPU START ACCEPT SYSTEM A79999A1 FORT W ****** 1700MB 00:02:23 01/08-22:46 01/08-22:46 VPP700 ***************** INFORMATION OF WAITING JOB FOR EXECUTION ***************** * : JOBCLASS : A : B : F : V : N : W : X : Y : Z : * * : TYPE : : : : S : L : : : : : : * * +----------+-----+-----+-----+-----------+-----+-----+-----+-----+-----+ * * : M-1800 : 0 : 0 : 1 : --- : 0 : --- : --- : --- : --- : * * : VPP700 : --- : --- : --- : --- : --- : 0 : 2 : 0 : 1 : * * : VP2600 : 0 : 5 : --- : 4 : 4 : --- : --- : --- : --- : --- : * ******************************************************* 22:46 ON 01/08/97 ** 4.7 O"7H%8%g%V$N%-%c%s%;%k %-%c%s%;%kJ}K!$O=>Mh$N%8%g%V$HF1$8$G$9!% CANCEL %3%^%s%I$r;HMQ$7$F$/$@$5$$!% READY ST � � � � � <--- %8%g%VHV9f$N3NG’ JOB A79999A1(JOB05502) IS EXECUTING JOB A79999A#(TSU02073) IS EXECUTING JOB A79999A#(TSU02131) IS EXECUTING ON THIS TERMINAL READY CANCEL A79999A1 � � � � � <--- %8%g%V$N%-%c%s%;%k READY

52 4 MSP $+$i$N%8%g%V$NEjF~ !|O"7H%8%g%V$N%8%g%V%m%0Nc O" 7H%8%g %V $O!$%8%g %V %m %0It J, $K KKA $G ;O $^$k <1 JL ;R$r ;} $D %a%C%;!< %8 $,=P NO $5 $l$^ $9!% $^$?!$ %a%C %;!< %8 KKA002I $G UXP B&$G>CHq$7$? CPU ;~4V$rCN$k$3$H$,$G$-$^$9!% J E S J O B L O G -- S Y S T E M S P E X -- N O D E J P N C C K U 22.46.16 JOB 5499 *** A79999A1 (J5499) A79999A : START TIME=22.46.16 23.03.48 JOB 5499 CD=0000 *** A79999A1 (J5499) A79999A : END TIME=23.03.48 <<< JCL STATEMENTS LIST >>> DATE 01/08/97 TIME 22:46 1 //A79999A1 JOB CLASS=W JOB 5499 2 // EXEC FORT,VPP=YES,OPTION=’-Kfast -Wv,-m3 -Free -Ps -Po’ 7 //FORT.SYSIN DD DSN=A79999A.MVPP.FORT(JOB1),DISP=SHR 17 //GO.SYSIN DD DSN=A79999A.JOB1.DATA,DISP=SHR 18 //GO.FT07F001 DD DSN=A79999A.OUT1.DATA,DISP=(NEW,CATLG),UNIT=PUB, // SPACE=(TRK,(100,10),RLSE),DATATYPE=(FBIN) 19 //GO.FT08F001 DD DSN=A79999A.OUT2.DATA,DISP=(NEW,CATLG),UNIT=PUB, // SPACE=(TRK,(100,10),RLSE),DATATYPE=(FBIN) 20 //GO.FT54F001 DD DSN=A79999A.OUT3.DATA,DISP=(NEW,CATLG),UNIT=PUB, // SPACE=(TRK,(100,10),RLSE),DATATYPE=(FBIN) 21 //GO.FT55F001 DD DSN=A79999A.OUT4.DATA,DISP=(NEW,CATLG),UNIT=PUB, // SPACE=(TRK,(100,10),RLSE),DATATYPE=(FBIN) <<< SYSTEM MESSAGES LIST >>> KDS40613I USER(A79999A) LAST ACCESS DATE(1997.01.08),TIME(22:43:49) KKA101I VPID CPU VU VIRT VP000 1MIN 12.70SEC 0MIN 00.00SEC 20128K KKA001I STEP/FORT / START 97008.2246 KKA002I STEP/FORT / STOP 97008.2247 CPU 1MIN 12.70SEC ELAPSE 1MIN 15.00SEC VIRT 20128K JDJ142I A79999A1 FORT - STEP WAS EXECUTED - COND CODE 0000 JDJ373I STEP/FORT / START 97008.2246 JDJ374I STEP/FORT / STOP 97008.2247 CPU 0MIN 00.21SEC SRB 0MIN 00.03SEC VIRT1628K ERGN 2328K KKA101I VPID CPU VU VIRT VP000 0MIN 01.67SEC 0MIN 00.00SEC 52800K KKA001I STEP/LKED / START 97008.2247 KKA002I STEP/LKED / STOP 97008.2247 CPU 0MIN 01.67SEC ELAPSE 0MIN 03.00SEC VIRT 52800K JDJ142I A79999A1 LKED - STEP WAS EXECUTED - COND CODE 0000 JDJ373I STEP/LKED / START 97008.2247 JDJ374I STEP/LKED / STOP 97008.2247 CPU 0MIN 00.08SEC SRB 0MIN 00.01SEC VIRT1628K ERGN 2328K KKA101I VPID CPU VU VIRT VP000 15MIN 20.44SEC 12MIN 58.42SEC 212992K KKA001I STEP/GO / START 97008.2248 KKA002I STEP/GO / STOP 97008.2303 CPU 15MIN 20.44SEC ELAPSE 15MIN 31.00SEC VIRT 212992K JDJ142I A79999A1 GO - STEP WAS EXECUTED - COND CODE 0000 JDJ373I STEP/GO / START 97008.2247 JDJ374I STEP/GO / STOP 97008.2303 CPU 0MIN 00.48SEC SRB 0MIN 00.07SEC VIRT 1632K ERGN 2328K JDJ375I JOB/A79999A1/ START 97008.2246 JDJ376I JOB/A79999A1/ STOP 97008.2303 CPU 0MIN 00.77SEC SRB 0MIN 00.11SEC 4.8 NLP $X$N=PNO NLP $X$N=PNO!$ OUTPUT %3%^%s%I $K$h$k%8%g%V%m%0$N%G!<%?%;%C %H$X$NJ]B8J}K!$O M-1800/20U $HA4$/F1 $8 $G$9!%

53 5 VP2600/10 $+$i$N0\9T $3$N>O$G$O!$=>Mh$N VP2600/10 $N F ortran ;q;:$r VPP700/56 $K0\9T$9$k$?$a$NCm0U;v9‘$K$D$$$F=R$Y$^$9!% VP2600/10 $N F ortran ;q;:$OHFMQ7W;;5! M-1800/20U $N%G!<%?%;%C%H!&%U%!%$%k$H$7$FJ]B8$5$l$F$$$^$9!% ?^ 5.1 : 5l%9!<%Q!<%3%s%T%e!<%? VP2600/10 5.1 VPP700/56 $H VP2600/10 $N:90[ VP2600/10 $H VPP700/56 $G$O!$0J2<$NE@$,Bg$-$/0[$J$j$^$9!% I= 5.1: VP2600/10 $H VPP700/56 $N:90[ VPP700/56 VP2600/10 7W;;5! %Y%/%H%kJBNs7W;;5! %Y%/%H%k7W;;5! (1PE $G$N<B9T$b2DG= ) (1PE) OS UXP/V MSP , UXP/M IbF0>.?tE@7A<0 IEEE 7A<0 M 7A<0 (IBM 7A<0 ) F ortran F ortran 90 F OR TRAN 77 (+ IY;NDLJBNs2=;EMM ) (+ IY;NDL;EMM ) :GBg5-210h 1PE $"$?$j 1.7GB � 400MB � ( :GBg 1.7 � 32GB) M}O@%T!<%/@-G= 1PE $"$?$j 2.2GFLOPS 4.9GFLOPS ( :GBg 2.2 � 32GFLOPS) � ) MxMQ<T$,3NJ]$G$-$k:GBg%j!<%8%g%s%5%$%:$G$9!% 5.2 %Y%/%H%kJBNs7W;;5! VPP700/56 $O!$ 9g 7W 56 Bf $N %W %m %;%C %5 $G 9= @. $5 $l $k JB Ns 7W ;; 5! $G $9!% 3F %W %m %;%C %5 (PE) $O FH N) $7 $? %Y %/ %H%k7W;;5! $H$7$F5!G=$7$^$9 $N$G!$!V%Y%/%H%k7W;;5! $, 56 BfJBNs$KJB$s$@$b$N $, VPP700/56 $J$s$@$J!W$H%$

54 5 VP2600/10 $+$i$N0\9T %a!<%8$7$F9=$$$^$;$s!% MxMQ<T$O=>Mh$N VP2600/10 $N F ortran %W%m%0%i%‘$*$h$S C %W%m%0%i%‘$r VPP700/56 $N 1PE $G$=$N$^$^<B 9T$9$k $3 $H$, $G $-$^ $9!% $^$?!$ JB Ns =hM} $N $?$a $N ;X<( 9T ( 3H D%:G E, 2=@) 8f 9T ) $r %=!<%9 %W %m%0 %i %‘$K 5- =R$9 $k $3 $H$G:GBg 32PE $rMQ$$$?JBNs=hM}$r<B9T$9$k$3$H$b$G$-$^$9!% 1PE $G $N CPU ;~ 4V $O M} O@ @- G= Hf $G 7W ;; $9 $l $P 2 G\ 0J >e $K $J $j $^ $9 $,!$ J# ?t PE $K $h $k %8%g %V =h M} $K $h $j!$ FC$KHKK;4|$N %?!<%s%"%i %&%s%I $O3JCJ$K 8~>e$9 $k$O$:$G $9!%$^$?!$ 5-21NN0h $O 1PE $G=>Mh $N 4 G\0J>e $,3NJ]$G $-$k$h$&$K$J$j$^$7$?!%$5$i$K!$JBNs=hM}$G$O:GBg 54.4GB(1.7GB � 32) $N5-21NN0h$,3NJ]$G$-$^$9!% =h M} @- G= $O ( I, $: $7 $b PE Bf ?t $K Hf Nc $7 $F 8~ >e $9 $k $H $O 8@ $( $^ $; $s $, ) M} O@ >e $O 32PE $G 70.4GFLOPS(2.2 � 32GFLOPS) $H$J $j$^$9!% <B:]!$JB Ns2=$K $h$jM} O@%T!<%/ @-G=$N 70% 0J >e$r<B 8=$9$k %W%m%0 %i%‘$b Js9p $5$l $F$$$^$9$N$G!$%"%W%j%1!<%7%g%s%l%Y%k$N<B9T@-G=$G$b VP2600/10 $N 10 G\0J>e$O<B8=2DG=$G$9!% $^ $?!$ <g 5- 21 MF NL $N A} Bg $K $H $b $J $$!$ VP2600/10 $G %5 %]!< %H $7 $F $- $? SSU( %7 %9 %F %‘ 5- 21 Au CV ) $O GQ ;_ $5 $l $^$7$?!% 5.3 UXP/V VPP700/56 $N OS( %*%Z%l!<%F%#%s%0%7%9%F%‘ ) $O UNIX System V Release 4 $r%Y!<%9$H$7$?J,;6JBNs%*%Z %l!<%F%#%s%0%7%9%F%‘ UXP/V $G$9!%=>Mh$N VP2600/10 $G $O!$ IBM 7? OS $G $"$k MSP EX $H UNIX OS $G $"$k UXP/M $N 2 $D$N OS $r%5%]!<%H$7$F$$$^$7$?$,!$ VPP700/56 $G$O UNIX $K0lK\2=$5$l$^$7$?!% $? $@ $7!$ MSP $H UXP/V $H $N O" 7H 5! G= $K $h $j!$ => Mh $N VP2600/10 $H F1 MM $N =q <0 $N JCL( %8%g %V @) 8f J8 ) $r HFMQ7W ;; 5! M-1800/20U $N MSP $+ $i EjF~ $7!$ 7k 2L$r :F $S MSP $G 8! :w$9 $k 5! G= (M-VPP O" 7H5! G= ) $, %5 %]!< %H$5$l$F$$$^$9!% MSP $+$i$N%8%g%V$NEjF~$K$D$$$F$O 4 >O$r8fMw$/$@$5$$!% 5.4 IbF0>.?tE@7A<0 VPP700/56 $OIbF0>.?tE@$r IEEE 7A<0$GI=8=$7$^$9!%0lJ}!$ VP2600/10 !$ M-1800/20U $O M 7A<0 (IBM 7A <0 ) $G$9!%C1@:EY$*$h$SG\@:EY7?%G!<%?$KBP$9$kI=8=J}K!$N0c$$$OI= 5.2 $NDL$j$G$9!% I= 5.2: IbF0>.?tE@7A<0$N0c$$ 7?L> IEEE 7A<0 M 7A<0 C1@:EY7? ;X?tIt 8 %S%C%H 7 %S%C%H 2>?tIt � 24 %S%C%H 24 %S%C%H G\@:EY7? ;X?tIt 11 %S%C%H 7 %S%C%H 2>?tIt � 53 %S%C%H 56 %S%C%H � 1#$l%S%C%H$r4^$‘!% IEEE 7A<0$O2>?tIt$K 1 %S%C%H$N \ 1#$l%S%C%H " $r;}$C$F$$$^$9!%I=$O1#$l%S%C%H$b4^$s$G$$$^$9!% ;X?tIt$G IEEE 7A<0$O M 7A <0$KHf$Y$h$j9-$$ ?t$rI=8=$G$-$^$9!%$= $NBe$o$j2>?tIt$G $OG\@:EY7?$G 3 %S%C%H >/$J$/$J$j$^$9!%$7$+$7!$ 10 ?J$N@:EY$G8+$l$P$[$\ M 7A<0$HF1$8 15 7e$,I=8=$G$-$^$9!% IEEE 7A <0 $O!$ $[ $H $s $I $N %o!< %/ %9 %F!< %7%g %s $G :N MQ $5 $l $F $$ $k Ib F0 >. ?t E@ 7A <0 $G!$ %o!< %/ %9 %F!< %7%g %s >e $G=q<0$J$7=PNOJ8$K$h$C$F:n@.$7$?%G!<%?$r$=$N$^$^ VPP700/56 $GFI$_9~$‘$3$H$,2DG=$G$9!% 5.4.1 M 7A<0$H IEEE 7A<0$NJQ49 <B 9T ;~ %* %W %7%g %s -Wl,-C (cf. IU O? B) $r ;X Dj $9 $k $3 $H $G!$ =q <0 $J $7 F~ =P NO J8 ( =>$C $F %P %$ %J %j %G!< %? $G $9 ) $N<B 9T ;~ $K READ J8 $G M 7A <0 $+ $i IEEE 7A <0 $K!$ WRITE J8 $G IEEE 7A <0 $+ $i M 7A <0 $K %G!< %? $r JQ 49 $9 $k $3$H$,$G$-$^$9 47 !% 47 HFMQ7W;;5! M-1800/20U(M 7A<0 ) $G -Wl,-C $r;XDj$7$?>l9g$O$3$N5U$NJQ49$K$J$j$^$9!%

5.4 IbF0>.?tE@7A<0 55 $?$@$7!$JQ492DG=$J7?$O!$<B?t7?!$G\@:EY<B?t7?!$J#AG?t7?!$G\@:EYJ#AG?t7?$N$_$G$9!%$=$l0J30$N7?$,%G!< %?$NF~=PNOJB$S$K;XDj$5$l$F$$$k>l9g$O7A<0$N JQ49$,$G$-$^$;$s $N$GCm0U$7$F$5$$!% VPP700/56 >e$G:n@.$5$l$?<B9T%U%!%$%k$r a.out $H$9$k$H!$%7%’%k%9%/%j%W%H$NNc$O # frt -Ps -Wv,-m3 test.f90 setenv fu01 input.data setenv fu02 output.data a.out -Wl,-C <--- $9$Y$F$NF~=PNO$r M 7A<0$G9T$& $H$J$j$^$9 48 !% \ -Wl,-C " $K B3 $1 $F Au CV HV 9f $r ;X Dj $9 $k $H!$ $= $N HV 9f $N $_ $N F~ =P NO $, M 7A <0 $G 9T $o $l $^ $9!% M 7A <0 $G :n @. $5 $l $? %P %$ %J %j %G!< %? $r Au CV HV 9f 1 HV $+ $i FI $_ 9~ $s $G!$ =h M} 7k 2L $r IEEE 7A <0 $G Au CV HV 9f 2 HV $K =q $- =P $7 $? $$ ;~$O!$<!$N$h$&$K=q$-$^$9!% # frt -Ps -Wv,-m3 test.f90 setenv fu01 input.data setenv fu02 output.data a.out -Wl,-C1 <--- AuCVHV9f 1 HV$+$i$NF~=PNO$r M 7A<0$G9T$& 2 HV$NF~=PNO$O IEEE 7A<0 $^ $?!$ F ortran 90/VP %7 %9%F %‘ $G%5 %]!< %H$5 $l $F$$ $k IETOM, MTOIE %5!< %S %9%5 %V %k!<%A %s $K$h $k IbF0 >.?tE@7A<0$NJQ49$b2DG=$G$9 ([1]) !%0zMQ7A<0$O0J2<$NDL$j$G$9!% � � CALL IETOM(R1,R2,TYPE,RETCD) � � R1 : JQ49A0$N IEEE 7A<0%G!<%?!%%9%+%i!<JQ?t$^$?$OG[NsMWAGL>!% R2 : JQ498e$N M 7A<0%G!<%?!%%9%+%i!<JQ?t$^$?$OG[NsMWAGL>!% TYPE : %G!<%?$N7?$r;XDj!% 0 = <B?t7?!$ 1 = G\@:EY<B?t7?!% RETCD : I|5"%3!<%I!% 4 %P%$%H@0?t7?!% 0 = @5>o=*N;!$ 4 = 2>?tIt$,:GBg 3 %S%C%HB;<:!% 8 = ;X?t%*!<%P!<%U%m!<!$$^$?$O;X?t%"%s%@!<%U%m!<!$$^$?$OHs?tCM%G!<%?$,8!=P$5$l$?!% 12 = 0z?t TYPE $N;XDj$K8m$j$,$"$k!% � � CALL MTOIE(R1,R2,TYPE,RETCD) � � R1 : JQ49A0$N M 7A<0%G!<%?!%%9%+%i!<JQ?t$^$?$OG[NsMWAGL>!% R2 : JQ498e$N IEEE 7A<0%G!<%?!%%9%+%i!<JQ?t$^$?$OG[NsMWAGL>!% TYPE : %G!<%?$N7?$r;XDj!% IETOM $HF1$8!% RETCD : I|5"%3!<%I!% IETOM $HF1$8!% 5.4.2 @:EY$NB;<: <B 9T ;~ -Wl,-C %* %W %7%g %s $K $h $k Ib F0 >. ?t E@ %G!< %? $N JQ 49 $G $O!$ $b $H $b $H $N 2> ?t It $H ;X ?t It $N ;} $D >p Js NL $N :9$+$i!$I= 4.3 $N$h$&$J@:EY$NB;<:$,5/$-$k2DG=$,$"$j$^$9!% 48 $b$A$m$s setenv $G$O$J$/!$%=!<%9%W%m%0%i%‘$N OPEN J8$K%U%!%$%kL>$r5-=R$7$F$b9=$$$^$;$s!%

56 5 VP2600/10 $+$i$N0\9T I= 5.3: @:EY$NB;<:$N2DG=@- 7?L> READ(M "* IEEE) WRITE(IEEE "* M) <B?t7? ;X?tIt 10 � 37 !A 10 38 $NHO0O$GJQ492DG= JQ492DG= 2>?tIt JQ492DG= :GBg 3 %S%C%H$rB;<:$9$k2DG=@-$,$"$k G\@:EY<B?t7? ;X?tIt JQ492DG= 10 � 78 !A 10 75 $NHO0O$GJQ492DG= 2>?tIt :GBg 3 %S%C%H$rB;<:$9$k2DG=@-$,$"$k JQ492DG= J# AG ?t 7? $O <B It $H 5u It $= $l $> $l $K >e $N 7? $K 1~ $8 $? >p Js $N B; <: $, 5/ $- $k 2D G= @- $, $" $j $^ $9!% <B 9T ;~ %* %W %7%g %s -Wl,-M $r;XDj$9$k$H!$JQ49 =hM}$N2aDx$G@8$8$?%S%C%HB;<:!$ %*!<%P!<%U%m!<$J$I$K4X$9$k%a%C%;!< %8$,=PNO$5 $l$^$9!% a.out -Wl,-C,-M <--- %S%C%HB;<:$N8!:: 5.5 %O!<%I%&%’%"$N0c$$$K$h$k1F6A VPP700/56 $H VP2600/10 $H$O!$%O!<%I%&%’%"$N0c$$$+$i<B9T7k2L$,0[$J$k2DG=@-$, $"$j$^$9!%Nc$($P!$$+ $J$j 87$7 $$ ( %^ %7 %s %$%W %7 %m %s $K 6a$$ ) <} B+ >r 7o $r IF J8 $KAH $_ 9~ $s $G $$$k $h $& $J ( @: EY$K IR 46 $J ) %W %m %0%i %‘ $G $O!$<B9T7k2L$,JQ$o$k2DG=@-$,$"$j$^$9$N$GCm0U$7$F$/$@$5$$!% <B9T7k2L$K1F6A$rM?$($k%O!<%I%&%’%"$NMW0x$O0J2<$NDL$j$G$9!% � IbF0>.?tE@7A<0$N0c$$$K$h$k@:EY:9 (5.4 @a;2>H ) !% � 4]$a%b!<%I$N:9!% VPP700/56 $G$O%9%+%i!<L?Na$H%Y%/%H%kL?Na$G4]$a%b!<%I$,0[$J$j$^$9!% VP2600/10 $G$OF1$84]$a%b!<%I$G$9!% � AmOB1i;;$N1i;;=g=x$, VPP700/56 $H VP2600/10 $G0[$J$j$^$9!% � VPP700/56 $G $O%a %b %j%" %/ %;%9 $O @5$7 $$ 6-3& $K $J$1 $l $P$J $j $^$; $s!% VP2600/10 $G @5>o $K F0:n $7 $?%W %m%0%i%‘$G$b!$6-3&$NIT@09g$,$"$k>l9g!$<B9T7k2L0[>o$H$J$k>l9g$,$"$j$^$9!% 5.6 8@8l;EMM%l%Y%k$K$h$k:90[ VPP700/56 $N F ortran %7%9%F%‘$O!$ F ortran 90 !$ F OR TRAN 77 !$$*$h$S F OR TRAN IV $N8@8l;EMM$KBP 1~$7$F$$$^$9!%$?$@$7!$JBNs%W%m%0%i%‘$r<B9T$9$k>l9g$O!$ F OR TRAN IV 8@8l;EMM$OMxMQ$G$-$^$;$s!% 8@8l%l%Y%k$O%5%U%#%C%/%9$K$h$j<+F0E*$K7h$^$j$^$9!%K]Lu;~%*%W%7%g%s$G;XDj$9$k$3$H$b2DG=$G$9!% I= 5.4: %5%U%#%C%/%9$K$h$j7h$^$k8@8l%l%Y%k 8@8l;EMM 2r<a>r7o F ortran 90 %U%!%$%k$N%5%U%#%C%/%9$, .f90 K]Lu;~%*%W%7%g%s -X9 $r;XDj F OR TRAN 77 %U%!%$%k$N%5%U%#%C%/%9$, .f K]Lu;~%*%W%7%g%s -X7 $^$?$O -Xf7 $r;XDj F OR TRAN IV K]Lu;~%*%W%7%g%s -X6 $^$?$O -Xf6 $^$?$O -v $r;XDj frt test.f90 <---Fortran 90 %W%m%0%i%‘$H2r<a frt -X9 test.f <---Fortran 90 %W%m%0%i%‘$H2r<a frt test.f <---FORTRAN 77 %W%m%0%i%‘$H2r<a frt -X7 test.f90 <---FORTRAN 77 %W%m%0%i%‘$H2r<a frt -X6 test.f <---FORTRAN IV %W%m%0%i%‘$H2r<a

5.7 F OR TRAN77 EX $H$N8_49@- 57 8@8l%l%Y%k$N:9$K$h$k2r<a$N0c$$$K$D$$$F$N>\:Y$O [1], 4.2.10 @a$r8fMw$/$@$5$$!% 5.7 F OR TRAN77 EX $H$N8_49@- 5.7.1 F0:n$rJ]>Z$9$k$K$O VP2600/10 $N F OR TRAN %7 %9 %F %‘ $G $"$C $? F OR TRAN77 EX/VP %7 %9 %F %‘ 49 $N F0 :n $r F ortran 90/VP $G$bJ]>Z$7$?$$>l9g$O!$K]Lu;~%*%W%7%g%s$H$7$F -Xf7 $r;XDj$7$^$9!% kyu-vpp% frt -Xf7 test.f90 <---FORTRAN77 EX/VP $H$N8_49@-$rJ]>Z $? $@ $7!$ $3 $N 8_ 49 @- $O !T8@ 8l $N 2r <a!U $G $N 8_ 49 @- $G $"$C $F!$ %O!< %I %&%’ %" $N 0c $$ $+ $i @8 $8 $k @: EY $N 0c $$ $O J] >Z$G$-$^$;$s 50 !% F OR TRAN77 EX/VP $H F ortran 90/VP $N6qBNE*$JF0:n$N:90[$O [1], 4.2.11 @a$r8fMw$/$@ $5$$!% 5.7.2 %5%]!<%H$5$l$J$$5!G= VP2600/10 $H VPP700/56 $N%7%9%F%‘$N5!G=$N0c$$$K$h$C$F%5%]!<%H$5$l$J $/$J$C$?5!G=$GFC$K=EMW$J$b$N $r0J2<$KNs5s$7$^$9!%>\$7$/$O [1] $N 12 >O$r8fMw$/$@$5$$!% !|0l<!2s5"1i;;$N%Y%/%H%k2= DO %k!< %W $N 1 2s A0 $N <B 9T $G Dj 5A $5 $l $? CM $r MQ $$ $? 0l <! 2s 5" 1i ;; $O VP2600/10 $G $O %Y %/ %H %k 2= $5 $l $F $$ $^ $7$?$,!$ VPP700/56 $G$O%Y%/%H%k2=$5$l$^$;$s 51 !% !|%G%P%C%05!G= %G %P%C %0 %*%W %7%g %s $O ?7 %7%9 %F %‘ $G $O -Da , -Ds , -Du $N $_ $, %5 %]!<%H $5 $l!$ $= $l 0J30 $N %G %P%C %0 %*%W %7%g %s -Db , -Di , -Do , -Dt , -Dv $O;H$($J$/$J$j$^$9!%$?$@$79bB.%G%P%C%0%*%W%7%g%s -Dx $,%5%]!<%H$5$l$^$7$?!% !|AH$_9~$_4X?t$N%$%s%i%$%sE83+ %9 %+ %i!< $N F ortran AH $_ 9~ $_ 4X ?t ( Mx MQ <T Dj 5A $N 4X ?t $G $O $" $j $^ $; $s ) $r 0z MQ 2U =j $K E8 3+ $9 $k 5! G= ( %$ %s %i %$ %sE83+ ) $O%5%]!<%H$5$l$J$/$J$j$^$7$?!%$^$?!$K]Lu;~%*%W%7%g%s -Nf $O;XDj$G$-$J$/$J$j$^$7$?!% !| CLOCK, CLOCKV $N0z?t <B 9T 3+ ;O $+ $i $N CPU @j M- ;~ 4V $r JV 5Q $9 $k CLOCK %5 %V %k!< %A %s!$ $* $h $S CPU @j M- ;~ 4V $H %Y %/ %H %k %f %K%C %H@jM-;~4V$rJV5Q$9$k CLOCKV %5%V%k!<%A%s 52 $N0z?t$O!$$3$l$^$G>JN,2DG=$J$b$N$,$"$j$^$7$?$,!$ F ortran 90/VP $G$O>JN,$G$-$J$/$J$j$^$7$?!%0z?t$r>JN,$7$?>l9g$O!$<B9T;~$K 0[>o=*N; $7$^$9!% 49 HFMQ7W;;5!$N%3%s%Q%$%i$HF1$8$G$9!% 50 -Xf7 %*%W%7%g%s$O<g$KF~=PNO@)8f$K4X$9$k8_49@-$rJ]>Z$9$k$b$N$G!$DL>o$O0U<1$7$J$/$F$bBg>fIW$G$9!% 51 1997 G/ 4 7n8=:_ %Y%/%H%k 2=$5$l$F$$ $^$;$s!%M} M3$O%O!<%I%&%’ %"L?Na$, %5%]!<%H$5$l $F$$$J$$ $?$a$G$9!%:# 8e%Y%/%H %k2=$r8!F$ $9$k$= $&$G$9!% 52 IY;NDL$,Ds6!$9$k%5!<%S%9%5%V%k!<%A%s$G!$B>$N%a!<%+!<$H$N8_49@-$O$"$j$^$;$s!%

58 5 VP2600/10 $+$i$N0\9T !|K]Lu;~4V 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 %58~ $1$N :G E,2= $r9T$C $F$$ $^$9!% $= $N $? $a!$ K] Lu ;~ 4V $O 0l HL E* $K VP2600/10 $H Hf 3S $7 $F D9 $/ $J $j $^ $9!% $^ $?!$ <B 9T %U%! %$ %k ( a.out ) $b B?>/Bg$-$/$J$j$^$9!% 5.8 MSP $+$i UXP $X$N%U%!%$%kE>Aw MSP(kyu-msp) $+ $i UXP(kyu-cc) $X $N %G!< %? E> Aw J} K! $* $h $S Cm 0U E@ $O [54], [40], [41] $r ;2 >H $7 $F $/ $@ $5 $$!% 5.9 0u:~@)8fMQ%3%^%s%I UXP $K 0\ 9T $7$? MSP $N F ortran %W %m %0 %i %‘ $G!$ NLP(Nihongo Line Prin ter) MQ $N @) 8fJ8 ;z $, %U%! %$ %k $K =PNO$5$l$k>l9g!$ kyu-vpp $N fot(/usr/lang/bin/fot) %3%^%s%I$G UNIX $N%i%$%s%W%j%s%?5,B’$K=>$C$?%U%! %$%k$KJQ49$9$k$3$H$,$G$-$^$9!% kyu-vpp% fot file1 file2 � � � � �

59 6 ?tCM7W;;%i%$%V%i%j$NMxMQ VPP700/56 $G$O!$C10l PE >e$G%Y%/%H%k7W;;8~$1$K%A%e!<%K%s%0$5$l$? F ortran %5%V%k!<%A%s%i%$%V%i%j SSL I I/VP !$ NUMP A C $r!$$^$?!$J#?t PE $r;H$C$?JBNs=hM}8~$1$K@_7W$5$l$? SSL I I/VPP $r%5%]!<%H$7$^$9!% I= 6.1: ?tCM7W;;%i%$%V%i%j %i%$%V%i%jL> J#?t PE C10l PE C $+$i$NMxMQ SSL I I/VPP !{ "$ !_ SSL I I/VP "% !{ !{ NUMP A C "% !{ !_ "% : >iD9<B9T$H$7$FMxMQ2DG=!% "$ : MxMQ2DG=$@$,;H$&%a%j%C%H$,$J$$!% $3 $l $i $N %5 %V %k!< %A %s %i %$ %V %i %j $N FC D’ $O!$ VPP700/56 $N %O!< %I %&%’ %" $N G= NO $r :G Bg 8B $K 3h $+ $9 %" %k %4 %j %: %‘$r MQ $$$F $* $j!$0l HL $N%i %$ %V%i %j $KHf $Y $F ( IaDL $O ) 05 E]E* $K 9b B.$G $" $kE@ $H!$ @:EY $K $D$$ $F $b== J, $J9M N8 $,$J$5$l$F$*$j!$?.Mj@-$,9b$$E@$G$9!% N. BN NO 3X!& 9= B$ 2r @O!& J, ;R 2= 3X!& 3K M; 9g $J $I $N J, Ln $N Bg 5, LO ?t CM %7 %_%e %l!< %7%g %s $G $O!$ O" N) 1 <! J} Dx <0!& 8G M- CM 7W ;;!& %U!< %j %( JQ 49 $J $I $N 7W ;; $K MW $9 $k %3 %9 %H $, %W %m %0 %i %‘ A4 BN $N $+ $J $j $N It J, $r @j $a!$ $3 $N It J, $r 9b B. 2= $9 $k $3 $H $, A4 BN $N %9 %T!< %I %"%C %W $K $J $k $3 $H $, B? $$ $? $a!$ $3 $l $i $N %i %$ %V %i %j $r @Q 6K E* $K Mx MQ $9 $k $3 $H $G 3JCJ$N@-G=8~>e$,4|BT$G$-$^$9!% 6.1 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%"9q N)Bg 3X$N?tCM7W;;%0%k!<%W 53 $HIY;NDL$,6&F13+H/$7$?JBNs?tCM7W;;%i%$%V%i%j$G$9!% 6.1.1 <g$J5!G= SSL I I/VPP $O!$ J# ?t PE 8~ $- JB Ns 9b B. %" %k %4 %j %: %‘ $r %5 %V %k!< %A %s 7A <0 $G Ds 6! $7 $^ $9!% ;H MQ IQ EY $, 9b $/!$ 7W;;%3%9%H$N$+$+$k=EMW$J5!G=$r%5%]!<%H$7$F$$$^$9!% { 9TNs@Q { <B!&J#AG9TNs$NO"N) 1 <!J}Dx<0 { @5DjCMBP>N9TNs$NO"N) 1 <!J}Dx<0 { <B%P%s%I!&%9%Q!<%99TNs ( HsBP>N!$ITDjCM ) $NO"N) 1 <!J}Dx<0 { 8GM-CMLdBj (3 =EBP3Q!$<BBP>N!$ Hermite !$<BBP>N%9%Q!<%9!$0lHL2= ) { 5U9TNs { <B!&J#AG F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) { @~7A:G>.Fs>h2r { 0lMMMp?t!$@55,Mp?t$N@8@. 53 M-L>$J$H$3$m$G$O Ric hard P eirce Bren t $5$s , Mic hael Rob ert Osb orne $5$s!%

60 6 ?tCM7W;;%i%$%V%i%j$NMxMQ FC D’$O!$ AB$J 9T Ns$K BP $9$k ( A0 =h M}IU $- ) 6& Lr8{ G[ K! (CG K!!$ ICCG K! , MICCG K! ) !$ =$@5 0l HL2= 6& Lr;D :9 K! (MGCR K! ) !$HsBP>N$^$?$OITDjCM$N%9%Q!<%99TNs$KBP$9$k TF QMR K!!$ QMR K!!$$*$h$S9bB.$J0lMMMp?t!& @55,Mp?t@8@.%k!<%A%s$r%5%]!<%H$7$?E@$G$9!%5!G=$N0lMw$OIUO? D $r;2>H$7$F$/$@$5$$ 54 !% SSL I I/VPP $O!$ JB Ns 2= F ortran $G $" $k F ortran 90/VPP $+ $i CALL J8 $K $h $j Mx MQ $7 $^ $9!%=>$C $F!$ F or- tran 90/VPP $K4X $9$k 4pK\ E* $JCN <1$, I,MW $G$9!% C, C/VP $+ $i$N MxMQ $O$G $-$^ $;$s!% $^$?!$ @:EY $O$9 $Y$F G\ @:EY$G$9!%C10l PE MQ$N SSL I I/VP $H$O5!G=HO0O$d8F$S=P$7J}K!$,Bg$-$/0[$J$j$^$9!% 6.1.2 ;29MJ88% SSL I I/VPP $N %*%s %i %$%s %^%K%e %"%k $O kyu-vpp $+$i man %3%^ %s%I $G!$ kyu-cc $+$i vman %3 %^ %s%I $G8! :w $G$-$^$9 55 !% kyu-vpp% man ssl2vpp � � � � � <--- %5%V%k!<%A%s%j%9%H$N=PNO SSL2VPP(3) (VPP SSL II/VPP) SSL2VPP(3) !NL>>N!O #S#S#L#I#I!?#V#P#P !] 2J3XMQ%5%V%k!<%A%s%i%$%V%i%j !N@bL@!O (1) 5!G=35MW #U#X#P!?#V #S#S#L#I#I!?#V#P#P$O!$@~7?J}Dx<0$dN%;67?%U!<%j%(JQ49 $J$I$N?t3XE*LdBj$r!$JBNsE*$K2r$/!$Ls#3#6<oN‘$N%5%V%k!<%A%s$+$i$J $kHFMQ?tCM7W;;%i%$%V%i%j$G$9!%3F%5%V%k!<%A%s$O!$#V#P#P #F#O#R#T #R#A#N$G5-=R$5$l$?%9%W%l%C%I<jB3$-$G$"$j!$MxMQ<T%W%m%0%i%‘$+$i!$ #P#A#R#A#L#L#E#L #R#E#G#I#O#NFb$G!$#C#A#L#LJ8$rMQ$$$F;HMQ$G$-$^$9!% : 8DJL$N%5%V%k!<%A%s$O!$L>A0$r >.J8;z $GF~NO$9$k$3$H$G5!G=!$0z?t$r8!:w$G$-$^$9!% kyu-vpp% man dp_vmggm � � � � � <--- %5%V%k!<%A%s DP_VMGGM $N8!:w : $^$?!$ SSL2/VPP $r==J,$K;H$$$3$J$9$?$a$K$O!$;29MJ88% [19] $*$h$SAB9TNs$N3JG<J}K!$rD4$Y$k$?$a$K$O [18] $,<j85$KI,MW$G$9!% SSL I I/VP $H0[$J$j%"%k%4%j%:%‘$N >\:Y$J2r@b$O$"$j$^$;$s$,!$;29MJ8 8%$OL@<($7$F$"$j $^$9!% JB Ns ?t CM 7W ;; $N ;2 9M ;q NA $X $N %] %$ %s %? $H $7 $F $N 2A CM $b $" $j $^ $9 $N $G!$ JB Ns 7W ;; $K 6= L# $N $" $k J} $O 9X F~ $5 $l$F$O$$$+$,$G$7$g$&$+!% 6.1.3 DI2C5!G= Bh 1 HG0J9_$KDI2C$5$l$?%5%V%k!<%A%s$OI= 6.2 $NDL$j$G$9!% 54 I,$:$7$b==J,$H$O8@$($^$;$s$,!$:#8e$N6&F18&5f$G$5$i$J$k5!G=%"%C%W$r9T$&$=$&$G$9$N$G!$4|BT$7$^$7$g$&!% 55 1Q8l$G 8+$?$$>l 9g$O4D6- JQ?t LANG $rJQ 99$7$F2< $5$$!%6qBN E*$K$O \ unsetenv LANG " $H F~NO$7 $^$9!%F|K\ 8l$KLa$7 $?$$;~$O \ setenv LANG japan " $G$9!%

6.2 SSL I I/VP 61 I= 6.2: 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!% 6.2 SSL I I/VP SSL I I/VP(Scien ti�c Subroutine Library I I for V ector Pro cessor) $O!$O" N) 1 <!J} Dx<0$d HyJ, J}Dx <0$J $I $N?t CM7W;; $r9T$& Ls 230 <oN‘$N %5%V %k!<%A%s $+$i$J $k VPP700 $NC10l PE 8~ $1HFMQ ?tCM7W ;;%i%$ %V%i%j $G$9!% 3F %5 %V %k!< %A %s $O F ortran 90/VP %W %m %0 %i %‘ $+ $i ;H MQ $G $- $^ $9!% $^ $?!$ C/VP $+ $i 8F $S =P $9 $3 $H $b 2D G= $G $9 (cf.[49]) !% ;H MQ J} K! $O M-1800/20U $N SSL I I/VP $H JQ $o $j $^ $; $s $,!$ VPP700/56 MQ $N !X3H D% 5! G= I I !Y $, $" $j$^$9 56 !% 6.2.1 3HD%5!G= I I $N0lMw !{@~7A7W;; VLSBX @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky J,2r ) VBLDL @5CMBP>N%P%s%I9TNs$N LD L T J,2r ( JQ7A Cholesky J,2r ) VBLDX LD L T J,2r$5$l$?@5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 VLBX <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 (Gauss $N>C5nK! ) VBLU <B%P%s%I9TNs$N LU J,2r (Gauss $N>C5nK! ) VBLUX LU J,2r$5$l$?<B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 VCGD @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$BP3Q7A<03JG<K! ) VCGE @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$ ELLP A CK 7A<03JG<K! ) VCRD HsBP>N$^$?$OITDjCM%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$BP3Q7A<03JG<K! ) VCRE HsBP>N$^$?$OITDjCM%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$ ELLP A CK 7A<03JG<K! ) VMVSD %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q ( BP3Q7A<03JG<K! ) VMVSE %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q (ELLP A CK 7A<03JG<K! ) \ELLP A CK 7A <0 " $H $O 78 ?t 9T Ns $N 3F 9T %Y %/ %H %k $N Hs %< %m MW AG $N $_ $r 05 =L $7 $F 3J G< $9 $k J} K! $G $9!% \ BP 3Q 7A <0 " $O Hs %< %m MW AG $N$" $k BP 3Q J} 8~ $N %Y %/ %H %k $r 3JG< $9 $k J} K! $G $9!% [18] $K $O BJ 1_ 7? JP HyJ, 1i ;; ;R (Diric hlet 6- 3& >r 7o ) $r:9J,K!$GN%;62=$7$?78?t9TNs$N6qBNE*$J:n@.J}K!$,<($7$F$"$j$^$9!% 56 3HD%5!G= I I $NItJ,$b%*!<%9%H%i%j%"9qN)Bg3X$N?tCM7W;;%0%k!<%W$HIY;NDL$,6&F13+H/$7$?%5%V%k!<%A%s72$G$9

62 6 ?tCM7W;;%i%$%V%i%j$NMxMQ !{ F ourier JQ49 VCPF3 3 <!85AG0x;RN%;67?J#AG F ourier JQ49 VMCFT 1 <!85!$B?=E!$B?<!85N%;6J#AG F ourier JQ49 ( :.9g4pDl ) VRPF3 3 <!85AG0x;RN%;67?<B F ourier JQ49 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 $N:.9g4pDl ) !{Mp?t DVRAN3 @55,Mp?t$N@8@. ( G\@:EY ) DVRAU4 0lMMMp?t [0 ; 1) $N@8@. ( G\@:EY ) C;$/$F$b 10 52 0J>e$ND9$$<~4|$GE}7WE*FC@-$NM%$l$?Mp?t$rH/@8$7$^$9!% 6.2.2 ;29MJ88% SSL I I/VPP $HF1 MM!$ man %3 %^ %s%I 7P M3 $G8! :w 2< $5$$!% 5! G= 0lMw $O man ssl2 $G $9!% IUO? E $b 8f Mw 2<$5 $$!% 8DJL$N%5%V%k!<%A%s$K$D$$$F$O!$ man ssl2 $G3NG’$7$?8e!$Nc$($P man dvlax !$ man vmggm $J$I$G5!G=!&0z?t Ey$,8!:w$G$-$^$9!% kyu-vpp% man dvlax � � � � � VLAX(3SSL2) (Scientific Subroutine Library) VLAX(3SSL2) [ L>>N ] #V#L#A#X!$#D#V#L#A#X != <B78?t$NO"N)#1<!J}Dx<0 !J%V%m%C%-%s%0#L#UJ,2rK!!K [ 5-=R7A<0 ] CALL VLAX(A,K,N,B,EPSZ,ISW,IS,VW,IP,ICON) [ @bL@ ] (1) 5!G= <B78?tO"N)#1<!J}Dx<0 #A#x!a#b : ?7$7$/%5%]!<%H$5$l$?5!G=$N>\:Y$O [18] $r;2>H$7$F$/$@$5$$!% 6.3 NUMP A C NUMP A C(Nago y a Univ ersit y Mathematical P A Ck age) $OL> A0 $NDL $j!$ $b$H $b $H$O L> 8E20 Bg 3XBg 7? 7W;; 5! %;%s %?!< 8& 5f 3+ H/ It 5Z $S L> 8E 20 Bg 3X 9) 3X It ?t CM 2r @O 8& 5f %0 %k!< %W $r <g $H $7 $F 3+ H/ $5 $l $? ?t CM 7W ;; %Q%C %1!< %8 $G $9!% 1994 G/$KIY;NDL$K0\4I $5$l$F$$$^$9$,!$;DG0$J$, $iJ]<i$N$_$N4IM}$G$"$j!$ %P!<%8%g%s%"%C%W$J$I$O7W2h $5$l$F$$$^$;$s!%

6.4 %5%V%k!<%A%s%i%$%V%i%j$N;HMQJ}K! 63 ;HMQ$OC10l PE $G$9!%3F%5%V%k!<%A%s$O F ortran 90/VP $+$i;HMQ$G$-$^$9 57 !% 6.3.1 @)8B;v9‘ 5!G=$O=>Mh$N VP2600/10 $HHf$Y!$%7%9%F%‘$N0c$$$+$i0J2<$N@)8B$,$"$j$^$9!% 1. e $N9bB.9b@:EY7W;;%k!<%A%s FASTEE !$ � $N9bB.9b@:EY7W;;%k!<%A%s FASTPI $O%5%]!<%H$5$l$^$;$s 58 !% 2. ?^ 7AI= <(1~ MQ%W %m%0 %i%‘ CONRM , CONTOR , CONT1M , CONT1S , CTL2 , SOLMOR , SOLRM , TRIMAP $O %5%]!< %H $5$l$^$;$s 59 !% 3. %S%C%H$4$H$NO@M}1i;;%k!<%A%s IAND , IOR , IEOR $O F ortran 90/VP $NAH$_9~$_4X?t$H$7$F<B8=$5$l$F$$ $k$?$a!$L$%5%]!<%H$G$9!% 4. Ib F0 >. ?t E@ 7A <0 $N 0c $$ $+ $i!$ 0z ?t CM $N 5v MF HO 0O $, 0[ $J $k >l 9g $, $" $j $^ $9!% FC $K C1 @: EY %k!< %A %s $G $O 0l HL $K0z?t$NHO0O$,69$/$J$j$^$9!% 5. NUMP A C $N%W%m%0%i%‘$H F ortran 90/VP $NAH$_9~$_4X?t$,=EJ#$7!$ NUMP A C $r;HMQ$7$?$$>l9g$O!$ EXTERNAL J8$G$N@k8@$,I,MW$G$9!% NUMP A C $N5! G= 0lMw $O IUO? F $r!$ %^ %K%e%" %k $O [20] $r;2 >H 2<$5 $$!% $^$? %* %s%i %$ %s%^ %K%e %"%k $K %;%s %?!< $N%[!<%‘%Z!<%8$+$i$?$I$k$3$H$,$G$-$^$9!% 6.4 %5%V%k!<%A%s%i%$%V%i%j$N;HMQJ}K! 3F%5%V %k!<%A%s%i%$%V %i%j$O!$ F ortran %W%m%0%i %‘$+$i CALL $G8F$S=P $7$^$9!% SSL I I/VP $r C/VP %W%m %0 %i %‘ $+ $i 8F $S =P $9 >l 9g $O!$ 3F %Q %i %a!< %? $r %] %$ %s %? $G EO $7 $^ $9!% $J $*!$ C/VP $+ $i SSL I I/VP $r Mx MQ $9 $k >l9g$O!$G[Ns$N3JG<=g=x$KCm0U$9$kI,MW$,$"$j$^$9!%>\$7$/$O [49] $r8fMw$/$@$5$$!% 6.4.1 C10l PE $N>l9g %j%s%/!&%(%G%#%? ld $KEO$9%*%W%7%g%s -l $KB3$1$F -lssl2vp !$$^$?$O -lnumpac $H;XDj$7$^$9!% 0J2<$OBPOC7?=hM}$NNc$G$9!%%7%’%k%9%/%j%W%H$N5-=R$bF1MM$G$9!% !{ SSL I I/VP $NMxMQ SSL I I/VP $N%5%V%k!<%A%s$r;HMQ$7$F$$$k>l9g$O!$ -lssl2vp $r;XDj$7$^$9!% kyu-vpp% frt -Ps -Wv,-m3 test.f90 -lssl2vp <--- K]Lu . SSL II/VP $r7k9g kyu-vpp% a.out <--- <B9T !{ NUMP A C $NMxMQ NUMP A C $N%5%V%k!<%A%s$r;HMQ$7$F$$$k>l9g$O!$ -lnumpac $r;XDj$7$^$9!% kyu-vpp% frt -Ps -Wv,-m3 test.f90 -lnumpac <--- K]Lu . NUMPAC $r7k9g kyu-vpp% a.out <--- <B9T 57 C/VP $+ $i$NMx MQ$b SSL I I/VP $H F1MM $K4p K\E* $K$O 2DG= $@$H ;W$o $l$^ $9$,!$ @5<0 $J%5 %]!<%H $,$J $$$3 $H$+ $iEv LL%; %s%?!< $G$O!VMx MQ $G$-$J$$!W$3$H$K$7$^$9!% 58 IY;NDL M %7%j!<%:$K0MB8$7$?%"%;%s%V%i$G=q$+$l$F$$$k$?$a0\?"$rCGG0$7$F$$$^$9!% 59 HFMQ5!$N?^7A=hM}%Q%C%1!<%8 PSP $r;HMQ$7$F$$$k$?$a0\?"IT2DG=$G$9!%

64 6 ?tCM7W;;%i%$%V%i%j$NMxMQ !{ C/VP $+$i SSL I I/VP $NMxMQ %j %s %/ $O vcc %3 %^ %s %I $G $O $J $/ frt %3 %^ %s %I $G 9T $$ $^ $9!% $= $N :] -lcvp , -lm %* %W %7%g %s $b ;X Dj $7 $F 2< $5 $$!% kyu-vpp% vcc -c test.c <---vcc $GK]Lu!$ test.o $r:n@. kyu-vpp% frt test.o -lssl2vp -lcvp -lm <---SSL II/VP $r7k9g kyu-vpp% a.out <--- <B9T !{ SSL I I/VPP $NMxMQ F1MM $K -lssl2vpp $H;XDj $7$^$9!% K]Lu;~ $K$O F ortran 90/VPP $r5/ F0$9$k %*%W%7%g %s -Wx $rI, $:;XDj $7$^ $9!%0J2<$OK]Lu$+$i<B9T$^$G$r9T$J$&%P%C%A%j%/%(%9%H$NNc$G$9!% # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 frt -Wx -Ps -Wv,-m3 test.f90 -lssl2vpp <--- K]Lu . SSL II/VPP $r7k9g a.out <--- <B9T 6.5 Cm0U;v9‘ SSL I I/VP , SSL I I/VPP , NUMP A C $rMxMQ $7$FF@$i $l$?7k 2L$r8xI= $9$k>l9g $K$O!$;HMQ %W%m%0 %i%‘L>$K $D $$$F8@5Z$9$k$3$H$r$*4j$$$7$^$9 60 !% 6.6 SSL I I/VPP $N1i;;@-G= $3$N @a$G $O!$ ;29M %G!<%? $H$7 $F SSL I I/VPP $N BeI= E*$J %5%V %k!<%A %s @-G= $rD4 $Y$? %G!<%? $r4v $D$+ >R2p $7 $^ $9!% 6.6.1 56PE $G$N%T!<%/@-G=;n83 1996 G/ 12 7n 5 F|!$ IY ;N DL >B DE 9) >l $G VPP700/56 $N 8= CO %F %9 %H $r 9T $J $$ $^ $7 $?!% $= $N :]!$ %T!< %/ @- G= ;n 83 $H $7 $F 9T Ns @Q1i;;$N F ortran %W%m%0%i%‘$r 56PE $GJBNs <B9T$7$^$7$?!%%W%m%0%i%‘ $O<!?t n $NG\@:EY<B?t%G!<%? 7?$N@5J}9TNs A , B $N @Q$r7W;;$7!$7k2L$r<!?t n $N@5J}9TNs C $K3JG<$9$k$b$N$G$9!% 9TNs@Q1i;;$K$O SSL I I/VPP $N DP_VMGGM $rMQ$$$^$9 61 !%9TNs$N%G!<%?$O3FMWAG$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 $O!$ 9TNs @Q 1i ;; $N@: EY $N 3N G’ $H$7 $F M} O@ E*$K AB = E ( E $O C10L 9T Ns ) $H $J $k $3$H $r MQ $$ $F9T Ns C $K BP $9 $k MW AG $r C ij !$ E $N MW AG $r E ij $H $9 $k $H $- :G Bg 9T OB %N %k %‘ $N 0U L# $G $N 8m :9 ( jj E jj 1 = 1 $h $j @d BP 8m :9 $+ $D Aj BP 8m :9$H$J$j$^$9!% ) jj C � E jj 1 = max 1 � i � n n X j =1 j C ij � E ij j $,CN $j $? $+$C $? $+$i $G $9!% 7P 2a ;~ 4V $O %&%)!< %k %/ %m%C %/ $K $h $j9T Ns @Q 1i ;; $N 3+ ;O $+ $i 7k 2L 3J G< $^ $G $rB, Dj $7 $^ $7 $?!% <! 85 n $NBg$-$5$H A , B , C $KI,MW$J5-21NN0h$*$h$S7P2a;~4V!$8m:9$OI= 1 $NDL$j$G$9!%7P2a;~4V$O>.?tE@Bh 1 0L0J2<$r!$8m:9$O>. ?tE@Bh 4 0L0J2<$r@Z<N$F$F$$$^$9!% 60 ?tCM7W;;$N7k2L$r8xI=$9$k>l9g$K$O!$7W;;5!!$%W%m%0%i%‘8@8l!$@:EY!$%i%$%V%i%j$N%G!<%?$r8xI=$9$k$N$O:GDc8B$N%^%J!<$G$9!% 61 IaDL$K9TNs@Q$N%W%m%0%i%‘$rAH$‘$H?t9T$G:Q$‘$N$G$9$,!$%=!<%9%j%9%H$r8+$?$H$3$m!$ A4 H= 29 JG$K$*$h$VD9Bg$J$b$N$G$7$?!%

6.6 SSL I I/VPP $N1i;;@-G= 65 I= 6.3: 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 ?ME* $J 46A[ $H $7$F $O!$ 1i;; ?t $NA} Bg $K$h$C $FCe!9 $H A}$( B3 $1$k 8m :9$N J} $,5$ $K $J$j $^ $9!%$b $A $m$s!$ 8m :9%N %k %‘$N 7W ;; <+ BN$K :. F~ $9$k 4] $a 8m:9 $b 9M N8$K F~ $l $kI, MW $, $"$j $^ $9 $,!$Bg 5, LO $J?t CM 7W ;;$r 9T $J $&>l 9g $N 4]$a 8m :9 $NI> 2A $O :#8e $- $A $s $H9M$($kI,MW$,$"$k$N$G$O$J$$$G$7$g$&$+!%?^ 6.1 $O1i;;?t$r 2 n 3 $H$7$? GFLOPS CM$r%W%m%C%H$7$?$b$N$G$9!% \ Theoretical_Peak " $O!$ 56 Bf$G$NM}O@%T!<%/@-G=CM$G$9!% ?^ 6.1: 56PE $G$N%T!<%/@-G=;n837k2L N = 65000 $G =hM}@-G= $,Dc2<$7 $?860x$O \ $? $^$?$^ " $3$N CM$KBP$7 $F@-G=Dc 2<$r5/$3 $9MW0x$, $"$j!$%=!<%9 $N=$@5$K $h$C $F N = 60000 0J>e $N @-G= $,=P $k $H$N Js9p $r %a!<%+!< $+$i <u $1$^ $7 $?!%$7 $+$7 56PE $N @- G=;n 83$r 9T $J$& $?$a $K $O$9 $Y$F $N PE $N3d$jEv$F$rJQ99$9$kI,MW$,$"$k$?$a!$1?MQ$r3+;O$7$?8=:_$G$O$J$+$J$+%F%9%H$G$-$^$;$s!% 6.6.2 Bf?t8z2L 8=:_!$MxMQ<T $,;HMQ$G$-$k:GBg PE Bf ?t$O 32 $G$9!%0J2<!$ 4 $D$N SSL I I/VPP %5%V%k!<%A%s$KBP$7!$ PE Bf ?t$rJQ2=$5 $;!$ Bf ?t 8z 2L $r D4 $Y $F $_ $^ $7 $?!% B, Dj $O 1997 G/ 4 7n !A 6 7n $K 9T $J $$ $^ $7 $?!% FLOPS CM $O!$ Analyzer([11]) $N Ib F0 >. ?t E@1i;;?t$N:N<h5!G= PEP A(PE P erformance Analyzer) $NCM$r?.MQ$7$FMQ$$$F$$$^$9!% !{9TNs@Q ?^ 6.2 $O 56PE $G $N%T!< %/@- G=;n 83$G ;HMQ $7$? F1$8 %W%m %0%i %‘ ( %5%V %k!<%A %s DP_VMGGM ) $N n = 8500 $K BP$7 PE Bf ?t$r JQ2=$5$;$?$b$N$G$9!% \ Theoretical_Peak " $O!$$=$NBf?t$G$NM}O@%T!<%/CM$G$9!% ?^ 6.2: DP_VMGGM $NBf?t8z2L

66 6 ?tCM7W;;%i%$%V%i%j$NMxMQ N = 8500 $K$7$? M}M3 $O!$$. $j$. $j 1PE $G<B9T 2DG= $@$+ $i$G$9!% 3F PE Bf?t J,$N %a%b %j!<$N>e 8B$K Gw$k $h$&$K N $rJQ2= $5 $;$?%G!<%?$b:N<h$7$^$7$?$,!$$=$l$[$I@-G=$OJQ$o$j$^$;$s$G$7$?!% ?^ 6.3 $O!$ <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!< %9 9T Ns $O!$ NN 0h = [0 ; 1] 3 $r3FJ}8~ N + 1 EyJ,3d$7$?$H$-$NBJ1_7?JPHyJ,1i;;;R$rCf?4:9J,$rMQ$$$FN%;62=$7$?;~$KF@$i$l$k$b$N$G$9!% [17] $K $h$kBP3Q7A<03JG<K!$K$h$j3JG<$5$l$F$$$^$9!% ?^ 6.3: DP_VMVSD $NBf?t8z2L \ N=MAX " $O!$3F<!85$NJ,3d?t N $r<B9T2DG=$J5-21NN0h$N>e8B6a$/$K@_Dj$7$F:N<h$7$?CM$r%W%m%C%H$7$?$b$N$G$9!% !{O"N) 1 <!J}Dx<0 ?^ 6.4 $O L) <B 9T Ns $K BP $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 $r MQ $$ $^ $7 $?!% ?^ 6.4: DP_VLAX $NBf?t8z2L \ N=MAX " $N0UL#$O@h$[$I$HF1$8$G$9!% ?^ 6.5 $O Hs BP >N $^ $? $O IT Dj CM $N %9 %Q!< %9 9T Ns $K BP $9 $k O" N) 1 <! J} Dx <0 (MGCR K! ) DP_VCRD $N @- G= $r <( $9 $b $N $G $9!% 9T Ns$O DP_VMVSD $HF1$8$b$N$rMQ$$$^$7$?!%

6.6 SSL I I/VPP $N1i;;@-G= 67 ?^ 6.5: 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 $r 2r$/ ;~ 4V $O ?t IC$G $9!% $7 $+ $7!$ PE $, A} $($k $K => $$!$ Ib F0>. ?t E@ 1i ;; $KMW $9 $k ;~ 4V$h $j $b PE 4V $N%G!< %? E> Aw $K$+ $+ $k %3 %9%H $, A} Bg$9 $k $? $a!$ @-G= $O 0- $/ $J$C$F $$ $- $^ $9!%$3 $N $h $&$J >. 5, LO$JLdBj$G$O PE Bf?t$rA}$d$7$F$b$"$^$j0UL#$,$J$$$3$H$,$o$+$j$^$9!%

68 6 ?tCM7W;;%i%$%V%i%j$NMxMQ

69 7 %W%m%0%i%‘$N@-G=B,Dj %Y %/ %H %k 2=!$ JB Ns 2= $N %A%e!< %K %s %0 $N $? $a $K $O!$ %W %m %0 %i %‘ $N Cf $G <B 9T ;~ 4V $N B? $/ $+ $+ $k <j B3 $- $d %k!< %W $r FC Dj $9 $k $3 $H $, Bg ;v $G $9!% VPP700/56 $G$O!$ %Y %/ %H %k 2=!$ JB Ns 2= $K 4X $9 $k >p Js $r Ds 6! $9$k %D!< %k $H $7 $F \Sam- pler", \Coun ter" $H8F$P$l$k<B9T2r@O;Y1g%D!<%k$,MQ0U$5$l$F$$$^$9 62 !% 7.1 Sampler Sampler $O!$ F ortran 90/VP , F ortran 90/VPP , C/VP , C++ $H C/VP $GK]Lu$7$?<B9T%U%!%$%k$KBP$7!$<B 9T Cf $K 0l Dj $N <~ 4| $G 3d $j 9~ $_ $r $+ $1!$ %W %m %0 %i %‘ C1 0L!$ <j B3 $- C1 0L!$ %k!< %W $d G[ Ns <0 $4 $H $N <B 9T %3 %9 %H $N %G!< %?$r<}=8$7$^$9!%<jB3$-$4$H$N%Y%/%H%k%R%C%HN($NB,Dj!$F0E*$K%j%s%/$5$l$?%W%m%0%i%‘$N2r@O$b2DG=$G$9!% Mx MQ<T $O <B9T 2r @OMQ $K FCJL $K:F K] Lu$r 9T $&I, MW $O$J $/!$ <B9T %U%! %$%k $r $=$N $^ $^ Sampler $KEO $9$3 $H $G%W %m %0%i%‘$N%A%e!<%K%s%0>pJs$rF@$k$3$H$,$G$-$^$9!% $? $@ $7!$ <B 9T Cf $K 3d $j 9~ $_ $r $+ $1 $J $, $i >p Js $r <} =8 $9 $k $? $a <B 9T ;~ 4V $, A} $( $k $3 $H $K $4 Cm 0U 2< $5 $$!% $J $*!$ Sampler $N Mx MQ$O UXP $N $_ $G MSP $+ $i$N Mx MQ $O$G $- $^ $; $s!% Sampler $K$D $$ $F $N>\ :Y $O [11] $r 8fMw $/ $@ $5 $$!% 7.1.1 Sampler $r;HMQ$9$kA0$K Sampler $r 5/ F0 $9 $k A0 $K <B 9T %U%! %$ %k $r MQ 0U $7 $^ $9!% %A%e!< %K %s %0 MQ $N K] Lu ;~ %* %W %7%g %s $N ;X Dj $O I, MW $" $j $^$; $s!%%3 %^%s %I frt (F ortran 90/VP), frt -Wx ( J#?t PE F ortran 90/VPP), vcc (C/VP), CC + vcc $GK]Lu $7$^$9 63 !%6qBNE*$J<j=g$O 2 >O$r;2>H$7$F$/$@$5$$!% 7.1.2 4D6-JQ?t$N@_Dj Sampler $r;HMQ$7$F>pJs<}=8!$2r@O$r9T$&$?$a$K!$4D6-JQ?tL> FJSAMP $KJQ?t$r@_Dj$9$kI,MW$,$"$j$^$9!% @_Dj$G$-$kJQ?t$O0J2<$NDL$j$G$9!% file: �lename �lename $K Sampler $N2r@OMQ$N>pJs$r=PNO$9$k!%%P%$%J%j%U%!%$%k!% type:rtime 7P 2a ;~ 4V $r $b $H $K $7 $? >p Js $r =P NO $9 $k!% >J N, $7 $? >l 9g $O CPU ;~ 4V $r $b $H $K $7 $? >p Js$r=PNO$9$k!% interval: time %?%$%^!<$N3d$j9~$_4V3V (1 !A 2 31 ) $r%_%jICC10L$G;XDj!%>JN,CM$O 10 !% pe:on 3F PE $4 $H $N >p Js $r =P NO $9 $k $3 $H $r ;X Dj!% JB Ns F ortran %W %m %0 %i %‘ $N >l 9g $N $_ M- 8z!% 4D 6-JQ ?t $N @_Dj $O %8%g %V%9 %/ %j%W %H $N 5-=R $, sh ( @hF, $K # $,$J $$ ) $+ csh ( @hF, $K # $, $" $k ) $+ $K1~ $8 $F @_Dj $,0[$J$j$^$9!%;HMQNc$r;2>H$7$F$/$@$5$$!% 62 $J $*!$ Sampler, Coun ter $K 2C $(!$ %O!< %I %&%’ %" >p Js :N <h %D!< %k $N PEP A $H MP A !$ %G %P%C %0 ;Y 1g %D!< %k fdb $r $" $o $; $F \Ana- lyzer" $H 8F $S $^ $9!% $J $*!$ %^ %K%e %" %k $K 5- =R $5 $l $F $$ $k JB Ns %W %m %0 %i %‘ $N BP OC 7? JB Ns %G %P%C %, pfdb $O 1? MQ >e $N Ld Bj $+ $i Ev LL Mx MQ $G $- $^ $; $s!% 63 4pK\E*$K%Y%/%H%k2=!$%Y%/%H%kJBNs2=$K4X$9$k>pJs$r<}=8$7$^$9$N$G!$ cc $GK]Lu$7$?%9%+%i!<<B9T%U%!%$%k$rMQ0U$7$F$bL50UL#$G$9!%

70 7 %W%m%0%i%‘$N@-G=B,Dj 7.1.3 2r@O%3%^%s%I Sampler $K$h$k2r@O$O fjsamp %3%^%s%I$K$h$C$F9T$$$^$9!% fjsamp $KB3$1$F<B9T%U%!%$%kL>$r;XDj$7$^$9!% <B 9T ;~ %* %W %7%g %s $b ;X Dj $G $- $^ $9!% F ortran 90/VP $N 7P 2a ;~ 4V $K $h $k <B 9T BG $A @Z $j $r ;X Dj $9 $k -Wl,-t %* %W %7%g%s$O;XDj$G$-$^$;$s!% 7.1.4 BPOC7?=hM}$NNc Analyzer $NMxMQ$O 1PE $N%8%g%V$K8B$C$FBPOCE*$KMxMQ$G$-$^$9!% !| F ortran 90/VP $N>pJs<}=8 kyu-vpp% frt test.f90 � � � � � <--- <B9T%U%!%$%k$N:n@. kyu-vpp% setenv FJSAMP file:sampler.data � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% a.out � � � � � <--- %5%s%W%i>pJs%U%!%$%k$N:n@. kyu-vpp% fjsamp a.out > out � � � � � <--- %5%s%W%i$K$h$k2r@O 2r@O7k2L $OI8 =‘=P NO$K =PNO $5$l $^$9!% $3$3 $G$O %U%!%$ %k out $K7k 2L$r =q$- =P$7 $F$$ $^$9!% sampler.data $O >p Js<}=8MQ$N%U%!%$%k$G$9!%L>A0$OG$0U$G$9!% !| C/VP $N>pJs<}=8 C/VP $N >l 9g $b F1MM $K!$ :n @. $7 $? <B 9T %U%! %$ %k $r0l EY <B 9T $9 $k $3 $H $G %5 %s %W%i >p Js $r :n @. $7 fjsamp $K $h $k 2r@O$r9T$$$^$9!% kyu-vpp% vcc test.c � � � � � <--- <B9T%U%!%$%k$N:n@. kyu-vpp% setenv FJSAMP file:sampler.data � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% a.out � � � � � <--- %5%s%W%i>pJs%U%!%$%k$N:n@. kyu-vpp% fjsamp a.out > out � � � � � <--- %5%s%W%i$K$h$k2r@O 2r@O7k2L$OI8=‘=PNO$K=PNO$5$l$^$9!%BPOCE*$K>pJs$r<}=8$G$-$k<B9T%U%!%$%k$ONN0h$, 100MB 0J2<$N 1PE %8%g %V$K8B$i$l$^$9!%$=$l0J30$O%P%C%A=hM}$K$J$j$^$9!% 7.1.5 %P%C%A%j%/%(%9%H$N5-=RNc 0J2<$O VPP700/56 $KEjF~$9$k%P%C%A%j%/%(%9%H$N5-=RNc$G$9!% !| F ortran 90/VP( >pJs<}=8!\2r@O ) # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj a.out <---Sampler >pJs%U%!%$%k sampler.data $N:n@. fjsamp a.out <---Sampler $K$h$k2r@O :G =i $N a.out $N <B 9T $K $h $j!$ sampler.data $K >p Js $, <} =8 $5 $l $^ $9!% %U%! %$ %k L> $O 2? $G $b 9= $$ $^ $; $s!% <! $N fjsamp $G!$<}=8$5$l$?>pJs$r$b$H$K2r@O$r9T$$$^$9 64 !% 64 DL>o!$<B9T;~4V$O>pJs$r<}=8$9$k$?$a$N a.out $N=hM}$K=8Cf$7$^$9!%

7.1 Sampler 71 %9%/%j%W%H$r sh $G5-=R$9$k ( @hF,$K # $,$J$$ ) >l9g$O4D6-JQ?t$N@_Dj$,0[$J$j$^$9!% cd EXAMPLE FJSAMP=file:sampler.data export FJSAMP <--- 4D6-JQ?t$N@_Dj a.out fjsamp a.out !| F ortran 90/VP( >pJs<}=8$H2r@O$rJ,$1$k ) >p Js <} =8 $H 2r @O $H $O J, $1 $F %9 %/ %j %W %H $K 5- =R $7!$ =g HV $K NQS $K EO $7 $F $b 9= $$ $^ $; $s!% $? $@ $7 >p Js %U%! %$ %k L> ( $3$3$G$O sampler.data ) $OF1$8$K$7$^$9 . # cd EXAMPLE setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj a.out <---Sampler >pJs%U%!%$%k sampler.data $N:n@. >pJs%U%!%$%k sampler.data $r:n@.$7$?8e$K!$ fjsamp $K$h$j2r@O$7$^$9!% # <---csh $G5-=R setenv FJSAMP file=sampler.data,type:rtime <--- 4D6-JQ?t$N@_Dj!$7P2a;~4V$r$b$H$K$9$k fjsamp a.out <---Sampler $K$h$k2r@O JQ?t$N$&$A \ file " $O>pJs<}=8!$2r@O$H$bI,$:;XDj$7$^$9!% \ type " !$ \ pe " $O>pJs<}=8$NCJ3,$G$OITMW$G$9!% !| F ortran 90/VP( K]Lu!\>pJs<}=8!\2r@O ) K]Lu$+$i2r@O$^$G$r0l$D$N%9%/%j%W%H$G5-=R$9$k$3$H$b2DG=$G$9!% # frt -Ps -Wv,-m3 sample.f90 <--- K]Lu setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj a.out <--- >pJs<}=8 fjsamp a.out <--- 2r@O !{C10l PE HG%W%m%0%i%‘$N2r@ONc <jB3$-$d%k!<%W!?G[Ns<0$NA4BN$K@j$a$k3d9g$HJ?6Q%Y%/%H%kD9 65 $N>pJs$,<g$J>pJs$H$J$j$^$9!% 65 D9$$$[$I%Y%/%H%k7W;;5!$N@-G=$r==J,$K0z$-=P$7$F$$$k$H9M$($F7k9=$G$9!%

72 7 %W%m%0%i%‘$N@-G=B,Dj Status : Serial <--- C‘<!<B9T Number of Processors : 1 <--- PE ?t Type : cpu <--- CPU ;~4V>pJs Interval (msec) : 10 <--- 3d$j9~$_4V3V Synthesis Information <--- Am9g>pJs Count| Percent| VL| Name Count : 3d$j9~$_2s?t 7540| 23.7| 1575| MULMMW_ Percent : 3d9g (%) 6586| 20.7| 1781| MINVW_ VL : J?6Q%Y%/%H%kD9 6368| 20.0| 1107| HOBSVW_ NAME : L>A0 4702| 14.8| 1273| GHBSVW_ 3572| 11.2| 742| MUL_ 3051| 9.6| 1292| CHOLFW_ 9| 0.0| 2048| CLEARM_ 9| 0.0| 441| MAKEA4_ 4| 0.0| -| MAKEG_ 3| 0.0| -| MAKEA3_ 2| 0.0| -| MAKEF_ 2| 0.0| 2048| MAKEGI_ 1| 0.0| -| ELNODE_ 1| 0.0| -| MAKELI_ 31850| | 1389| TOTAL Program Unit Information(MULMMW_)-------------------------------- Procedure List: <--- <jB3$->pJs Count| Percent| VL| Name 7540| 100.0( 23.7)| 1575| mulmmw_ 7540| ( 23.7)| 1575| PROCEDURE_TOTAL Loop & Array Expression List: <--- %k!<%W!?G[Ns<0>pJs Count| Percent| V_Mark| kind | VL| Line 7497| 99.4( 23.5)| V | DO | 1575| 00002071-00002072 41| 0.5( 0.1)| S | DO | -| 00002070-00002073 1| 0.0( 0.0)| S | DO | -| 00002067-00002078 1| 0.0( 0.0)| S | DO | -| 00002074-00002077 !| F ortran 90/VPP( >pJs<}=8!\2r@O ) JB Ns %W %m %0 %i %‘ $N 2r @O $b F1 MM $G $9!% F ortran 90/VPP $N >l 9g $O JQ ?t \ pe:on " $K $h $j 3F PE Kh $N >p Js $r F@ $k $3$H$,$G$-$^$9!% # <---csh $G5-=R setenv FJSAMP file:sampler.data,pe:on <--- 4D6-JQ?t$N@_Dj!$3F PE Kh$N>pJs$r=PNO a.out <---Sampler >pJs%U%!%$%k sampler.data $N:n@. fjsamp a.out <---Sampler $K$h$k2r@O $J$*!$<B9T%W%m%0%i%‘$O frt -Wx $K$h$C$F F ortran 90/VPP $GK]Lu$5$l$F$$$kI,MW$,$"$j$^$9!%

7.1 Sampler 73 !{2r@O7k2L$N8+J} >\:Y $O [11] $K>y $k$3 $H$K $7$F!$ =EMW $J2U =j$@$1 $rI= $K$^ $H$a $^$7 $?!%I= Cf$N x $O $=$N 9‘L\ $NCM $rJQ ?t$H$7 $? $b$N$G$9!% I= 7.1: F ortran 90/VPP $N2r@O9‘L\ 9‘L\ 0UL# HO0O 8+J} speedup JBNs8z2L 1 � x � PE ?t CM$,Bg$-$$$[$IJBNs8z2L$,9b$$ ratio JBNs2=N( 0 � x � 1 CM$,Bg$-$$$[$IJBNs2=$5$l$F$$$k Load balance Ii2Y%P%i%s%9 0 � x � 1 CM$,>.$5$$$[$I PE $,8zN($h$/F0:n Asynchronous HsF14|E>AwBT$AH/@8N( 0 � x � 1 CM$,>.$5$$$[$I%G!<%?E>AwBT$A$,>/$J$$ ALL %W%m%0%i%‘A4BN$N3d$j9~$_2s?t | | AW BT$A>uBV3d$j9~$_2s?t | 2s?t$,>/$J$$$[$I$h$$ AMW E>AwBT$A>uBV3d$j9~$_2s?t | 2s?t$,>/$J$$$[$I$h$$ <!%Z!<%8$OJBNs%W%m%0%i%‘$N2r@ONc$G$9!%

74 7 %W%m%0%i%‘$N@-G=B,Dj !{JBNsHG%W%m%0%i%‘$N2r@ONc Status : Parallel <--- JBNs<B9T Number of Processors : 8 <--- PE ?t Type : cpu Interval (msec) : 10 Performance Information : Parallel Information : Parallel Parallelization Parallel to serial Load balance Asynchronous Name speedup ratio speed ratio transfer ratio 1.05555556 1.00000000 1.08333333 0.01851852 0.00000000 dp_umggmx_ 3.14754098 0.99871589 7.35460993 0.52272727 0.02685950 EST_ 6.50000000 0.97959184 8.00000000 0.07142857 0.00000000 SETDAT_ 1.00000000 1.00000000 1.00000000 1.00000000 0.00000000 MAIN__ 1.85465116 0.99875992 3.37447523 0.19882612 0.00953778 TOTAL Synthesis Information (Count) PM PMW PMMW| RM RMW RMMW| ALL AW AMW| VL| Name 108 2 0| 117 3 0| 864 16 0| 1001| dp_umggmx_ 61 56 2| 445 240 13| 484 253 13| -| EST_ 2 0 0| 14 1 0| 14 1 0| 1006| SETDAT_ 0 0 0| 0 0 0| 1 1 0| -| MAIN__ 171 58 2| 576 244 13| 1363 271 13| 1001| TOTAL Synthesis Information (Percent) PM PMW PMMW| RM RMW RMMW| ALL AW AMW| Name 63.2 1.2 0.0| 20.3 0.5 0.0| 63.4 1.2 0.0| dp_umggmx_ 35.7 32.7 1.2| 77.3 41.7 2.3| 35.5 18.6 1.0| EST_ 1.2 0.0 0.0| 2.4 0.2 0.0| 1.0 0.1 0.0| SETDAT_ 0.0 0.0 0.0| 0.0 0.0 0.0| 0.1 0.1 0.0| MAIN__ Program Unit Information(EST_)----------------------------------- Performance Information : Parallel Information : Parallel Parallelization Parallel to serial Load balance Asynchronous Name speedup ratio speed ratio transfer ratio 3.14754098 0.99871589 7.35460993 0.52272727 0.02685950 est_ 3.14754098 0.99871589 7.35460993 0.52272727 0.02685950 PROCEDURE_TOTAL Procedure List (Count): PM PMW PMMW| RM RMW RMMW| ALL AW AMW| VL| Name 61 56 2| 445 240 13| 484 253 13| -| est_ 61 56 2| 445 240 13| 484 253 13| -| PROCEDURE_TOTAL Procedure List (Percent): PM PMW PMMW| RM RMW RMMW| ALL AW AMW| Name 100.0 91.8 3.3| 100.0 53.9 2.9| 100.0 52.3 2.7| est_ ( 35.7) ( 32.7) ( 1.2) ( 77.3) ( 41.7) ( 2.3) ( 35.5) ( 18.6) ( 1.0) Loop & Array Expression List: PM RM ALL| Percent| V_Mark| kind | VL| Line 61 324 363| 100.0( 35.7)| S | DO | -| 00000083-00000095 0 121 121| 0.0( 0.0)| S | DO | -| 00000086-00000092

7.1 Sampler 75 !| C/VP( >pJs<}=8!\2r@O ) C %W%m%0%i%‘$O vcc %3%^%s%I$K$h$jK]Lu$5$l$?<B9T%U%!%$%k$KBP$7$F2r@O$r9T$$$^$9!% cc %3%^%s%I$G:n@.$5 $l$?<B9T%U%!%$%k$O;HMQ$G$-$^$;$s!% # <---csh $G5-=R setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj a.out <---Sampler >pJs%U%!%$%k sampler.data $N:n@. fjsamp a.out <---Sampler $K$h$k2r@O !{ C %W%m%0%i%‘$N2r@ONc Status : Serial Number of Processors : 1 Type : cpu Interval (msec) : 10 Synthesis Information Count| Percent| VL| Name 142623| 99.9| -| laplace 125| 0.1| -| strline 2| 0.0| -| main 142750| | -| TOTAL Function Information(laplace)------------------------------------ Function List: Count| Percent| VL| Name 142623| 100.0( 99.9)| -| laplace Loop List: Count| Percent| V_Mark| kind | VL| Line 142304| 99.8( 99.7)| S | for | -| 00000035-00000043 317| 0.2( 0.2)| | for | -| 00000033-00000044 Function Information(strline)------------------------------------ Function List: Count| Percent| VL| Name 125| 100.0( 0.1)| -| strline 7.1.6 Cm0U;v9‘ � DO %k!<%W$r 1 $D$NC<KvJ8$G6&M-$7$F$$$k>l9g 66 :G$bFbB&$N%k!<%W$K>pJs$,=8Cf$9$k$3$H$,$"$j$^$9!% � 1 9T$KJ#?t$NJ8$r=q$/$H!$>pJs$,@5$7$/<}=8$5$l$J$$>l9g$,$"$j$^$9!% � include J8$K<B9TJ8$,$"$k>l9g!$%k!<%W!$G[Ns$K4X$9$k>pJs$,@5$7$/$J$$$3$H$,$"$j$^$9!% 66 F ortran 90 $NGQ;_M=Dj;v9‘$G$9!%?7$7$/ F ortran $rJY6/$9$kJ}$O;H$o$J$$$h$&$K$7$F$/$@$5$$!%

76 7 %W%m%0%i%‘$N@-G=B,Dj 7.2 Coun ter 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$7$+$C$?3d9g$J$I$N>\:Y$J<B9T>u67$r%W%m%0%i%‘%j%9%H$H6&$KI=<($9$k%D!<%k$G$9!% Coun ter $r;H MQ$9 $k $?$a $K$O K] Lu;~ %*%W %7%g %s -Wc $N ;X Dj$, I, MW$G $9!%$? $@ $7!$ -Wc %*%W %7%g%s $N ;XDj $K$h $j Coun ter MQ$N%*%V%8%’%/%H%3!<%I$,A^F~$5$l$k$?$a!$DL>o$h$j<B9T@-G=$, Nt2= $7$^$9 67 !% !|%P%C%A%j%/%(%9%H$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 $r 5-=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 $l$^ $9 68 !% <!$K csh $N setenv %5 %V%3 %^%s %I$K $h$k 4D6- JQ?t $r@_ Dj$7 $^$9!% 4D6- 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 $k 2r @O $O Sampler $H F1 $8 fjsamp %3 %^ %s %I $G $9!% K]Lu>pJs%U%!%$%k ( Nc$G$O example.ainf ) $r0z?t$K;XDj$7$^$9!% fjsamp %3%^%s%I$N5!G=$O kyu-vpp $N man fjsamp $G$b8!:w$G$-$^$9!% 67 $3 $N E@ $, Sampler $H $N Bg $- $J 0c $$ $G $9!% Sampler $O DL >o $N <B 9T %U%! %$ %k $K BP $7 2r @O $, $G $- $k $? $a!$ <B 9T @- G= $O $[ $H $s $I JQ $o $j $^ $; $s!%$?$@$7!$ Coun ter $NJ}$,$h$j>\:Y$J%A%e!<%K%s%0>pJs$r<}=8$7$^$9$N$G!$>u67$K1~$8$F;H$$J,$1$k$3$H$r$*4+$a$7$^$9!% 68 3HD%;R \ ainf " $,<+F0E*$K$D$-$^$9!%K]Lu$rBPOCE*$K9T$J$&$3$H$b2DG=$G$9!%

7.2 Coun ter 77 !|2r@O7k2L$N=PNONc 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. :

78 7 %W%m%0%i%‘$N@-G=B,Dj Coun ter $N2r@O 7k2L$O I8=‘ =PNO$K JV5Q $5$l$^ $9!%$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$j$^$9!% 7.3 GETTOD %5%V%k!<%A%s 5.7.2 @a$G@bL@$7$?$h$&$K!$ VPP700/56 $G$O CLOCKV %5%V%k!<%A%s$N0z?t$,>JN,IT2D$K$J$j$^$7$?!% CLOCKV %5%V%k!<%A%s $O F ortran 90/VPP $G $bMxMQ $G$- $^$9$,!$ VU ;~ 4V$O 3F PE $4$H$K FHN)$K B,Dj $5$l$? ;~4V $H$J$j $^$9!% F ortran 90/VPP $N SPREAD DO J8$J$I$N<B 9T;~4V7WB, $K$O GETTOD %5%V%k!< %A%s$rMQ$$ $k$H%*!<%P!< %X%C%I $,7Z$/$9$_$^$9!%G\@:EY$N0z?t$K$O$"$k;~E@$+$i$N7P2a;~4V$,%_%jICC10L$GJV5Q$5$l$^$9!% PROGRAM GETTOD_TEST REAL(KIND=8) START,FINISH,LA(10000) ! START,FINISH $O=EJ#%m!<%+%kJQ?t !XOCL PROCESSOR P(4) !XOCL INDEX PARTITION Q=(P,INDEX=1:10000) !XOCL LOCAL LA(/Q) !XOCL PARALLEL REGION !XOCL BARRIER CALL GETTOD(START) !----+ !XOCL SPREAD NOBARRIER DO/Q ! | DO I=1,10000 ! | SPREAD DO %k!<%W LA(I)=1.0 ! |-- 3+;O$H=*N;$N;~9o$r END DO ! | B,Dj !XOCL END SPREAD DO ! | CALL GETTOD(FINISH) !----+ WRITE(6,*) (FINISH-START) ! %P%j%"F14|$r$H$k$?$a$[$\F1$8CM END PROGRAM GETTOD 7.4 timex %3%^%s%I timex %3 %^ %s %I $r MQ $$ $k $H!$ K] Lu ;~ 4V $d <B 9T ;~ 4V $N 7P 2a ;~ 4V!$ CPU ;~ 4V!$ %Y %/ %H %k %f %K%C %H @j M- ;~ 4V $, $= $l $> $l 7W B, $G $-!$ %A%e!< %K %s %0 $K I, MW $J >p Js $, F@ $i $l $^ $9!% ;H MQ J} K! $O $$ $?$C $F 4J C1 $G!$ frt %3 %^ %s %I!$ vcc %3%^%s%I$d<B9T%U%!%$%kL>$NA0$K \ timex " $H=q$/$@$1$G$9!% # cd EXAMPLE timex frt -Ps -Wv,-m3 test.f <--- K]Lu . CPU ;~4V$r%b%K%?!< timex a.out <--- <B9T . CPU ;~4V$r%b%K%?!< timex $N>pJs$OI8=‘%(%i!<=PNO$K=q$-=P$5$l$^$9!% ( K]Lu7k2L ) real 9.20 user 6.94 sys 0.38

7.5 IbF0>.?tE@1i;;?t$N:N<h 79 K] Lu $O%9 %+ %i!< %f%K%C %H $G <B 9T$5 $l $^ $9!% real $O7P 2a ;~ 4V!$ user , sys $O CPU ;~ 4V $NMx MQ <T $*$h $S %7 %9 %F%‘ ;~4V$G$9!% user + sys $N9g7W$, CPU ;~4V$G$9!% ( <B9T7k2L ) real 2.07 user 1.06 sys 0.02 vu-user 1.00 vu-sys 0.01 a.out $N <B 9T;~ 4V $N B,Dj Nc $G $9!% vu-user , vu-sys $, CPU ;~ 4V$N $& $A %Y%/ %H %k %f%K%C %H $G <B 9T$5 $l $? ;~4V $r I= $7 $^ $9!% vu-sys + vu-user $G %Y %/ %H %k %f %K%C %H @j M- ;~ 4V (VU ;~ 4V ) $r I= $7 $^ $9!% 0l HL $K %Y %/ %H %k %f %K%C %H $G$N<B9T;~4V$NHfN($,9b$1$l$P9b$$$[$I%Y%/%H%k2=$K$h$k@-G=8~>e$,4|BT$G$-$^$9!% $^$?!$JBNs<B9T$N>l9g$OJ#?t PE $N 9g7W $N CPU ;~4V$,=PNO$5$l$^$9!% 7.5 IbF0>.?tE@1i;;?t$N:N<h PE $N F0 :n $K 4X $9 $k >p Js $r :N <h $9 $k 5! G= $K PEP A(PE P erformance Analyzer) $, $" $j $^ $9!% PEP A $G $O!$ PE $N Am J? 6Q @- G= $d 1i ;;2s ?t $J $I $, :N <h $G $- $^ $9!% PEP A $N ;H MQ $O!$ F ortran $G $O 4D 6- JQ ?t $N@_ Dj $^ $? $O %5 %V %k!<%A%s$K$h$C$F!$ C $G$O4D6-JQ?t$^$?$O4X?t$K$h$C$F9T$$$^$9!% 7.5.1 4D6-JQ?t$N@_DjNc 4D6-JQ ?t$O FJPEPA !$ JQ?t$O ON $G $9!%%W%m%0 %i%‘A4BN$N F0:n$K4X $9$k>pJs $r:N<h$9 $k>l9g$O!$ <B9T;~$K 4D6- JQ?t$r@_Dj$7$^$9!%0J2<$O%9%/%j%W%H$N5-=RNc$G$9!% # setenv FJPEPA ON <---PEPA 4D6-JQ?t$N@_Dj a.out <--- <B9T :N <h $5 $l $? >p Js $O!$ %W %m %0 %i %‘ $N <B 9T $, =* N; $7 $? CJ 3, $G I8 =‘ %( %i!< =P NO $K =q $- =P $5 $l $^ $9!% PEP A $N %5 %V %k!<%A%s!$4X?t$rMQ$$$k$H!$%W%m%0%i%‘$NFCDj$NItJ,$N>pJs$b:N<h$G$-$^$9!%;HMQJ}K!$O [11] $r8fMw$/$@$5$$!% I= 7.2: PEP A $N>pJs:N<h9‘L\ HV9f :N<h9‘L\ B,DjFbMF C10L 1 VU %S%8!<N( 7W B, ;~ 4V $N $& $A!$ %Y %/ %H %k %Q %$ %W %i %$ %s $, F0 :n $7 $F $$ $? ;~ 4V $N 3d 9g!% J# ?t $N %Y %/ %H %k %Q %$ %W %i %$ %s $N =E J# ;~ 4V $O 4^ $^ $J$$ % 2 PE AmJ?6Q@-G= %9 %+ %i!< L? Na $H %Y %/ %H %k L? Na $N Ib F0 >. ?t E@ 1i ;; ?t (3 $N CM ) $r7WB,;~4V (5 $NCM ) $G3d$C$?CM 2s � 10 6 = sec. 3 1i;;2s?t (VU+SU) %9%+%i!<L?Na$H%Y%/%H%kL?Na$NIbF0>.?tE@1i;;?t 2s � 10 6 4 1i;;2s?t (VU) %Y%/%H%kL?Na$NIbF0>.?tE@1i;;?t 2s � 10 6 5 7WB,;~4V :N<h3+;O$+$i:N<h=*N;$^$G$N7P2a;~4V sec.

80 7 %W%m%0%i%‘$N@-G=B,Dj !|=PNONc PE performance analyzer [ VU performance ] PE No 1 ------------------------------------------------------------------------------ VU busy ratio [%] 6.105639e+01 PE average performance 1.057640e+03 Operation count of Scalar UNIT and Vector UNIT [times*1e6] 2.628549e+02 Operation count of Vector UNIT [times*1e6] 2.623517e+02 Measurement time [ sec ] 2.485297e-01 ------------------------------------------------------------------------------ 7.5.2 Cm0U;v9‘ � 1i;; 2s?t$O!$%W %m%0%i %‘$+$i @8@.$5$l $?%*%V %8%’%/%H $N1i;;$@ $1$G$J $/!$AH$_ 9~$_4X ?t$d SSL I I/VP $J $I$N%i%$%V%i%j$N1i;;2s?t$b4^$a$F%+%&%s%H$5$l$^$9!% � %Y %/ %H %k L? Na $N 1i ;; 2s ?t $O <B :] $O %Q %$ %W %i %$ %s $N F0 :n ;~ 4V $h $j ;; =P $7 $F $$ $k $? $a!$ <B :] $N 1i ;; 2s ?t $H I, $:$7$b40A4$K$O0lCW$7$^$;$s!% � 7W B, ;~ 4V $O 7P 2a ;~ 4V $G B, Dj $9 $k $? $a!$ F1 $8 %W %m %0 %i %‘ $r <B 9T $7 $F $b <B 9T $4 $H $K CM $, 0[ $J $k 2D G= @- $, $" $j $^$9!% 7.6 %G!<%?E>Aw$K4X$9$k>pJs<}=8 J#?t $N PE $r MQ$$ $?JB Ns%W %m %0%i %‘$N %G!< %?E> Aw$K 4X$9 $k >pJs $r:N <h$9 $k 5!G= $K MP A(Mo v er P erformance Analyzer) $,$" $j$^ $9!% MP A $G $O!$ %G!< %? $N Aw ?. ;~4V!$ E> Aw NL!$ E> Aw 2s ?t $J$I $N >p Js $, :N <h $G$- $^ $9!% MP A $O!$ F ortran 90/VPP $K$h$j:n@.$5$l$?JBNs<B9T%U%!%$%k$K$N$_;HMQ$G$-$^$9!% 7.6.1 4D6-JQ?t$N@_DjNc 4D 6- JQ ?t $O FJMPA !$ JQ ?t $O ON $G $9!% %W %m %0 %i %‘ A4 BN $N F0 :n $K 4X $9 $k >p Js $r :N <h $9 $k >l 9g $O!$ <B 9T ;~ $K 4D 6- JQ?t$r@_Dj$7$^$9!%0J2<$O%9%/%j%W%H$N5-=RNc$G$9!% # setenv FJMPA ON <---MPA 4D6-JQ?t$N@_Dj a.out <--- <B9T :N<h$5$l$?>pJs$O!$%W%m%0%i%‘$N<B9T$,=*N;$7$?CJ3,$GI8=‘%(%i!<=PNO$K=q$-=P$5$l$^$9!% MP A $N%5%V%k!< %A%s$rMQ$$$k$H!$%W%m%0%i%‘$NFCDj$NItJ,$N>pJs$b:N<h$G$-$^$9!%;HMQJ}K!$O [11] $r8fMw2<$5$$!% $^$?!$ 1PE $N>l9g$N$_!$BPOCE*$K PEP A $K$h$k>pJs<}=8$,$G$-$^$9!%

7.6 %G!<%?E>Aw$K4X$9$k>pJs<}=8 81 kyu-vpp% setenv FJPEPA ON � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% a.out � � � � � <--- <B9T : ( <B9T7k2L ) : PE performance analyzer [ VU performance ] PE No 1 ------------------------------------------------------------------------------ VU busy ratio [%] 5.566235e+01 PE average performance 1.299649e+01 Operation count of Scalar UNIT and Vector UNIT [times*1e6] 1.668771e-02 Operation count of Vector UNIT [times*1e6] 1.566971e-02 Measurement time [ sec ] 1.284017e-03 ------------------------------------------------------------------------------ I= 7.3: MP A $N>pJs:N<h9‘L\ HV9f :N<h9‘L\ B,DjFbMF C10L 1 Aw?.;~4V %Q%1%C%HAw?.$N3+;O$+$i40N;$^$G$N;~4V$N9g7W sec. 2 Aw?.BT$A;~4V Aw ?. ;~ 4V Cf $G!$ %Q %1%C %H Aw ?. @h PE $, %S %8!< $G <+ PE $, Aw ?.BT$A>uBV$K$J$C$?;~4V$N9g7W sec. 3 Aw?.HoK832;~4V B? ?t $N %Q%C %1%C %H $N Aw <u ?. $K $h $j %*!< %P!< %U %m!< $r 5/ $3 $9 $J$I$7$F!$Aw?.$,K832$5$l$?;~4V$N9g7W sec. 4 <+ PE 08Aw?.;~4V Aw ?. ;~ 4V Cf $G!$ <+ PE $X $N %Q %1%C %H Aw ?. $N 3+ ;O $+ $i 40 N; $^ $G$N;~4V$N9g7W sec. 5 <u?.;~4V %Q%1%C%H<u?.$N3+;O$+$i40N;$^$G$N;~4V$N9g7W sec. 6 <u?.%Q%1%C%H$J$7;~4V %Q %1%C %H <u ?. Cf $G $J $/!$ $+ $D <u ?. Ho K8 32 >u BV $G $J $$ ;~ 4V $N 9g7W sec. 7 B> PE $X$NAw?.NL B> PE $X$NAw?.%G!<%?NL$N9g7W Kb yte. 8 B> PE $+$i$N<u?.NL B> PE $+$i$N<u?.%G!<%?NL$N9g7W Kb yte. 9 Aw?.%Q%1%C%H?t Aw?.%Q%1%C%H?t$N9g7W ( <+ PE 08Aw?.$r4^$‘ ) 2s 10 <u?.%Q%1%C%H?t <u?.%Q%1%C%H?t$N9g7W 2s 11 MP A 2TF/;~4V :N<h3+;O$+$i=*N;$^$G$N7P2a;~4V sec. !|=PNONc PE No 4 ------------------------------------------------------------------------------ time of packet sending [ sec ] 6.009052e+01 time of packet sending NET busy [ sec ] 3.952059e-01 time of packet sending obstructed [ sec ] 6.988800e-05 time of packet sending to self-PE [ sec ] 0.000000e+00 time of packet receiving [ sec ] 6.001732e+01 time of no receiving packet [ sec ] 5.269496e+03 length of packets sent to other PEs [kbyte ] 3.307451e+07 length of packets received from other PEs [kbyte ] 3.307145e+07 number of packets sent [packet] 3.913500e+05 number of packets received [packet] 3.913500e+05 time of MPA active status [ sec ] 5.329561e+03 ------------------------------------------------------------------------------

82 7 %W%m%0%i%‘$N@-G=B,Dj

83 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ $3 $N >O $G $O!$ VPP700/56 $G F0 :n $9 $k %W %m %0 %i %‘ 8@ 8l 0J 30 $N %" %W %j %1!< %7%g %s %i %$ %V %i %j $N 35 MW $H ;2 9M J8 8% $r >R2p$7$^$9!% 8.1 � -FLO W 8.1.1 35MW :G ?7 $N 2r @O 5; =Q $r F3 F~ $7 $? HF MQ 3 <! 85 N. BN 2r @O %7 %9 %F %‘ $G $9!% 3J ;R @8 @.!$ AI ;Y 1g 5! G= $J $I =< <B $7 $? %W %j !? %]%9%H5!G=$rM-$7!$%Y%/%H%k7W;;5!8~$1$N:GE,2=5;=Q$r:NMQ$7$F$$$^$9!% 8.1.2 MxMQJ}K! => Mh $N %; %s %?!< 2 3, %o!< %/ %9 %F!< %7%g %s << $N gws-o1, gws-o2 $K 2C $(!$ %f!< %6 %$ %s %? %U%’!< %9 %o!< %/ %9 %F!< %7%g%s vhsun $G$bF0:n$7$^$9 69 !%$^$?!$3FCO6h$K?7$?$K@_CV$5$l$k%o!<%/%9%F!<%7%g%s v csun( C^;g ) !$ vbsun( IB 1! ) !$ vrsun( O;K\>> ) $G$bF0:n$7$^$9!% � -FLO W $O I, MW $J %G!< %? $r %o!< %/ %9 %F!< %7%g %s B& $G :n @. $7!$ Bg 5, LO $J 7W ;; $r VPP700/56 $K 0M Mj $7!$ 7W ;; 7k2L$N2D;k2=$r:F$S%o!<%/%9%F!<%7%g%s$GC4Ev$9$k;EAH$_$K$J$C$F$$$^$9!% � -FLO W $rMx MQ$9$k $?$a$K$O!$ %W%j!? %]%9%H =hM}$r C4Ev$9$k %o!<%/%9 %F!<%7%g%s $X$NEP O?$,I,MW $G$9 70 !%>\ $7 $$ F0 :n 4D 6- $N @_ Dj J}K!!$ ;H MQ J} K! $O!$ 3F %o!< %/ %9 %F!< %7%g %s 2# $K @_ CV $7 $?<j 0z!$ %^ %K%e %" %k ([21]{[27]) $r ;2 >H$7$F$/$@$5$$!% 8.2 MASPHYC 8.2.1 35MW MASPHYC $O!$ :‘ NA $N J* @-!& 9= B$ $r 86 ;R!& J, ;R %l %Y %k $N %_ %/ %m $J >p Js $+ $i J, ;R F0 NO 3X $N <j K! $r MQ $$ $F M= B, $9$k%7%9%F%‘$G$9!%:‘NA$N@-<A$r7hDj$9$k86;R!&J,;R4VAj8_:nMQ%]%F%s%7%c%k$r%i%$%V%i%j2=$9$k$3$H$K$h$j!$ M-5!2=9gJ*$+$iL55!2=9gJ*$^$GI}9-$$:‘NA$KE,MQ2DG=$G$9!% 8.2.2 MxMQJ}K! => Mh $N %; %s %?!< 2 3, %o!< %/ %9 %F!< %7%g %s << $N gws-o1, gws-o2 $K 2C $(!$ %f!< %6 %$ %s %? %U%’!< %9 %o!< %/ %9 %F!< %7%g %s vhsun, v csun, vbsun, vrsun $G $b F0 :n $7 $^ $9!% >\ $7 $$ F0 :n 4D 6- $N @_ Dj J} K!!$ ;H MQ J} K! $O!$ 3F %o!< %/ %9 %F!<%7%g%s2#$K@_CV$7$?<j0z!$%^%K%e%"%k ([28], [29]) $r;2>H$7$F$/$@$5$$!% 69 %j%b!<%H$G$N=hM}$OL$8x3+$G$9!% 70 EPO?$O kyu-cc $+$i touroku workstation-name $G$9!%

84 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ 8.3 LS-D YNA 8.3.1 35MW Hs@~ 7A F0E* 9= B$2r @O %=%U %H%&%’ %" LS-D YNA $O!$>W FM 0BA4 2r @O$d %W%l %9 @.7A 2r @O$N J,Ln $G %H%C%W %l %Y%k $N5! G=$r ;} $D 2r @O %W %m %0 %i %‘ $G $9!% ;~ 4V @Q J, $K M[ 2r K! $r ;H MQ $7!$ Bg JQ 7A!& CF A: @-!& F0 E* @\ ?( $r 4^ $‘ ?t K| MW AG $r C; ;~ 4V$G 7W ;; $G $- $^ $9!% $5 $i $K 9= B$ 2r @O $@ $1 $G $J $/!$ G. $d N. BN $H $N O" @. 2r @O $b I8 =‘ $G Au Hw $7 $F $* $j!$ DL >o $N Hs @~ 7A %=%U%H%&%’%"$G$OIT2DG=$J?tK|AG0J>e$N%b%G%k$d<}B+@-$N0-$$LdBj$K$bE,MQ2DG=$G$9!% 8.3.2 MxMQJ}K! %f!<%6 %$%s%? %U%’!<%9%o!< %/%9 %F!<%7%g%s vhsun, v csun, vbsun, vrsun $G F0:n$7 $^$9!%%W %j!?%] %9%H =hM}$O \eta/FEMB" $H$$ $&%= %U %H $, C4 Ev $7$^ $9!% >\ $7 $$ F0 :n4D 6- $N @_ Dj J}K!!$ ;H MQ J} K! $O!$ 3F%o!< %/ %9 %F!< %7%g %s 2# $K@_CV $7$? A‘:n <j=g =q!$%^ %K%e%" %k ([30], [31]) $r ;2>H $7 $F$/ $@$5 $$!%$^ $?!$0J 2<$N %^ %K%e%" %k$O %o!<%/ %9%F!< %7%g%s>e$N%*%s%i%$%s%^%K%e%"%k$H$7$F%5%]!<%H$5$l$F$$$^$9!% � LS-D YNA3D User’s man ual � LS-D YNA3D Theory man ual � LS-D YNA3D Examples man ual 8.4 A VS 8.4.1 35MW A VS(Application Visualization System) $O!$ K- IY $J %D!< %k $r MQ $$ $F B? 3Q E* $J %G!< %? 2r @O $, $G $- $k $h $& $K @_ 7W $5 $l $? %G!< %? $* $h $S %" %W %j %1!< %7%g %s 2D ;k 2= %7 %9 %F %‘ $G $9!% A VS $O!$ ?7 $7 $/ F3 F~ $5 $l $k 2D ;k 2= MQ %5!< %P!$ %f!<%6%$%s%?%U%’!<%9%o!<%/%9%F!<%7%g%s$GF0:n$7$^$9!% VPP700/56 $K$O A VS $N%j%b!<%H%b%8%e!<%k$,Ds6! $5$l$^$9!% $^ $?!$ VPP700/56 $N F ortran, C $H %f!< %6 %$ %s %? %U%’!< %9 %o!< %/ %9 %F!< %7%g %s $N A VS $r O" 7H $7 $J $, $i!$ %j %"%k%?%$%‘$G 2D;k2=$r <B8=$9 $k%D!<%k VisLink $b%5 %]!<%H$5 $l$^$9!%Mx MQJ}K! $O [32], [43], [44], [45] $r;2>H $7 $F$/$@$5$$!%

8.5 MAR C/MENT A T I I 85 8.5 MAR C/MENT A T I I 8.5.1 35MW MAR C %W %m %0 %i %‘ $O!$ NASTRAN, ADINA $H F1 MM!$ :# F| @$ 3& E* $K 9- $/ Mx MQ $5 $l $F $$ $k HF MQ M- 8B MW AG K! 2r @O %W %m %0 %i %‘ $G $9!% 9= B$ 2r @O $r $O $8 $a $H $7 $F!$ G. EA F3 2r @O!$ 2; 6A 2r @O!$ @E EE >l 2r @O $J $I $N 5! G= $r ;} $A!$ K- IY $J %i %$ %V %i %j 72 $+ $i I, MW $J $b $N $r A* Br $7 $F <+ M3 EY $N 9b $$ 2r @O =h M} $r 9T $J $& $3 $H $, =P Mh $^ $9!% FC $K Hs @~ 7A 2r @O $, @: EY NI $/ 9T $J$( $k $N $, FC D’ $G $9!% VPP700/56 $N %P!<%8%g %s $O MAR C K6.2 $G$9!% $J $*!$ MAR C K6.2 $O 1PE $G$NF0:n$G$9!% MENT A T I I $O!$ MAR C %W %m %0 %i %‘ $N $? $a $N 2q OC 7? %W %j %] %9 %H %W %m %;%C %5 $G $9!% %0 %i %U%#%C %/ %9!& %G%# %9 %W%l %$>e $GBP OCE* $JF~ NO%G!< %?$N :n@.!&JT =8$* $h$S 2r@O 7k2L $NI= <($, 2DG=$G $9!% MENT A T I I $O %f!<%6 %$%s %? %U%’!<%9%o!<%/%9%F!<%7%g%s vhsun >e$GMxMQ$G$-$^$9!%%P!<%8%g%s$O MENT A T I I 2.3 $G$9!% =>Mh VP2600/10 $N MSP $G8x3+$7$F$-$? MAR C K5.2 $O!$ VP2600/10 $NE15n$K$H$b$J$$ 1997 G/ 2 7nKvF| $G1?MQ$rDd;_$7$F$$$^$9!%$?$@$7!$ MAR C K5.2 $N%W%m%0%i%‘$*$h$SF~=PNO%G!<%?$OHFMQ7W;;5! M-1800/20U $N MSP %7%9 %F%‘$K $=$N$^ $^J]B8 $5$l$F $$$^$9!% $^$?!$%; %s%?!<$N %o!<%/%9 %F!<%7%g%s qviss, medics $G8x3+ Cf $N5l%P!<%8%g%s$N MENT A T $O 1997 G/ 3 7nKvF|$G1?MQ$rDd;_$7!$?7%P!<%8%g%s$K0lK\2=$7$F$$$^$9!% 8.5.2 MAR C $NMxMQJ}K! !~MxMQ4D6- MAR C $NMx MQ $O kyu-vpp $^$? $OHF MQ 7W;; 5! M-1800/20U $N UXP %7%9 %F %‘ ( %[%9 %HL> kyu-cc, IP %" %I%l %9 133.5.9.1) $+$i%P%C%A%j%/%(%9%H (NQS) $K$h$j9T$J$$$^$9!% MSP $+$i$NMxMQ$O$G$-$^$;$s !% !~ MSP $+$i$N%G!<%?E>Aw =>Mh$N MSP $N;q;:$r0zB3$-MxMQ$9$k>l9g$O!$HFMQ7W;;5!$N MSP %7%9%F%‘ ( %[%9%HL> kyu-msp, IP %"%I%l%9 133.5.9.2) $+$i kyu-vpp, kyu-cc $K ftp $G%G!<%?$rE>Aw$7$F$/$@$5$$!% kyu-vpp% ftp kyu-msp � � � � � <--- kyu-vpp $+$i ftp Connected to kyu-msp. 220 Service ready for new user Name (kyu-msp:a79999a): a79999a � � � � � <--- ID 331 User name okay, need password Password: � � � � � <--- MSP $N%Q%9%o!<%I 230 User logged in, proceed ftp> get marc.data marc.dat � � � � � <--- MARC.DATA $r marc.dat $H$7$FE>Aw 200 Command okay 150 File status okay;about to open data connection 226 File transfer complete local: marc.data remote: marc.dat 1709536 bytes received in 2.9 seconds (5.7e+02 Kbytes/s) ftp> quit � � � � � <--- ftp $N=*N; 221 Service closing CONTROL connection MSP(kyu-msp) $+$i UXP(kyu-vpp, kyu-cc) $X$N%G!<%?E>Aw$G$O0J2<$NE@$KCm0U$7$F$/$@$5$$!% � MAR C $NF~NO%G!<%?$O9THV9f$r PFD $N unn %5%V%3%^%s%I$G<h$j=|$$$FE>Aw$7$^$9!% � 9T HV 9f IU $- $N %G!< %? $r E> Aw $7 $? >l 9g $O!$ E> Aw $7 $? %U%! %$ %k $N 73{80 7e $K 9T HV 9f $, $D $$ $F $$ $^ $9!% 9T HV 9f $O0J2<$N<j=g$G<h$j=|$/$3$H$,$G$-$^$9!%

86 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ kyu-vpp% cut -c1-72 marc.dat > marc1.dat � � � � � � UXP B&$NF~NO%G!<%?%U%!%$%k$N%5%U%#%C%/%9$OI,$: \ .dat " $H$7$^$9!% !~ MAR C $NF0:n$9$k%G%#%l%/%H%j (kyu-cc $N>l9g ) MAR C $N F~ NO %G!< %? %U%! %$ %k $O!$ kyu-cc $N %[!< %‘ %G%# %l %/ %H %j 2< $N VPP %G%# %l %/ %H %j $K :n @. $7 $^ $9 (F or- tran, C %W%m %0%i%‘ $r<B9T$9 $kMWNN $HF1$8 $G$9 ) !% kyu-vpp $N>l9g $OFC$K %G%#%l%/ %H%j$KCm 0U$9$k I,MW$O $"$j$^ $;$s!% Nc$H$7$F!$ MAR C MQ$N%G%#%l%/%H%j MARC $r VPP 2<$K:n@.$7$^$9!% kyu-cc% cd ~/VPP � � � � � <--- VPP700/56 $N:n6HMQ%G%#%l%/%H%j$K0\F0 kyu-cc% mkdir MARC � � � � � <--- MARC MQ$N%G%#%l%/%H%j$N:n@. ( $"$/$^$G$bNc$G$9 ) kyu-cc% cd MARC � � � � � <--- MARC MQ$N%G%#%l%/%H%j ( Nc ) $X$N0\F0 !~%5%s%W%k%W%m%0%i%‘ MAR C %^%K%e%"%k!T E JT!U$NF~NO%G!<%?!$%f!<%6!<%5%V%k!<%A%s=8$r kyu-vpp $G$O /usr/local/MARC/marck62/demo $K!$ kyu-cc $G$O /usr/local/doc/demo/marck62 $K8x3+$7$F$$$^$9!%3F<+%3%T!<$7$F;2>H$9$k$3$H$,$G$-$^$9!% kyu-vpp $N e2x1.dat , e2x14.dat , u2x14.f $N%3%T!<Nc$G$9!% kyu-vpp% ls /usr/local/MARC/marck62/demo | more � � � � � <--- 0lMwI=<( kyu-vpp% cp /usr/local/MARC/marck62/demo/e2x1.dat . � � � � � <--- %5%s%W%k$N%3%T!<Nc kyu-vpp% cp /usr/local/MARC/marck62/demo/e2x14.dat . � � � � � kyu-vpp% cp /usr/local/MARC/marck62/demo/u2x14.f . � � � � � !~ MAR C $NF0:n$9$k%-%e!< VPP700/56 $G $N MAR C $N <B 9T $O!$ F ortran, C $H F1 MM !V%P%C %A %j %/ %( %9 %H!W $H 8F $P $l $k %7%’ %k %9 %/ %j %W %H $K=hM}<j=g$r5-=R$7!$ qsub %3%^%s%I$G%8%g%V$rEjF~$7$^$9!%EjF~$G$-$k%-%e!<$OI= 8.1 $NDL$j$G$9!% I= 8.1: MAR C $NF0:n$9$k%-%e!< %-%e!<L> CPU ;~4V :GBg5-210h >JN,CM =hM}7ABV s 60 J, 1.7GB 0.5GB 1PE p1 1200 J, 1.7GB 0.5GB 1PE %P%C%A%-%e!<$N;XDj$r>JN,$9$k$H p1 %-%e!<$KEjF~$5$l$^$9!%

8.5 MAR C/MENT A T I I 87 !~ marc k62 %3%^%s%I MAR C $N =hM} $O marck62 %3 %^ %s%I $G 9T $J $$ $^ $9!% ;XDj 2D G= $J %* %W %7%g %s$O 0J 2< $N DL $j $G $9!%$J $*!$ $3 $l 0J 30$N MAR C %*%W%7%g%s$r;XDj$9$k$H!$1J5WBT$A$,H/@8$9$k2DG=@-$,$"$j$^$9$N$GCm0U$7$F$/$@$5$$!% -jid jobname %8%g %V %U%! %$ %k L> $r M? $( $^ $9!% DL >o $O \ jobname .dat " $H $$ $& L> A0 $N F~ NO %G!< %? %U%!%$%k$H$J$j$^$9!% -prog pr o gname %f!<%6!<%5%V%k!<%A%sIU$N%8%g%V$r<B9T$7$?$H$-$K%;!<%V$7$?<B9T%U%!%$%k \ pr o gname .marc " $r<B9T$7$^$9!% -user username %f!< %6!< %5 %V %k!< %A %s \ username .f " $r ;H$C $F \ username .marc " $H $$ $& L> A0 $N ?7$7$$<B9T%U%!%$%k$r:n@.$7!$<B9T$7$^$9!% -save yes %f!< %6!<%5%V %k!<%A %s$r AH$_9~ $s$G :n@.$7 $?<B 9T%U%! %$%k \ username .marc " $rJ] B8$9$k$3$H$r;X<($7$^$9!% -rid r estart-name %j %9 %?!< %H %U%! %$ %k $r =P NO $9 $k $h $& $K ;X Dj $7 $F A0 $b$C $F <B 9T $7 $? %8%g %V $N %8%g %V %U%!%$%kL>$rM?$($^$9!% -pid p ostname 29 EY>p Js $r ;}$C$? %] %9%H %U%! %$ %k$r :n @. $9$k $? $a $KA0 $b$C $F<B 9T $7 $?%8%g %V $N %8%g %V%U%!%$%kL>$rM?$($^$9!% -pid substructur e %5 %V %9%H %i %/ %A%c$r ;H MQ$9 $k %8%g %V$G ;H MQ $7$^ $9!% %5 %V%9 %H %i%/ %A%c %U%! %$%k L> $O \ substructur e . t31 " $H$J$j$^$9!% � MAR C $N F~ NO %G!< %? $O >o $K \ jobname .dat " $H $$ $& %U%! %$ %k L> $G $" $k $3 $H $, I, MW $G $9!% $D $^ $j 3H D% ;R $O \ .dat " $H$J$j$^$9!% � %f!<%6!<%5%V%k!<%A%s$r;H$C$F:n@.$7$?<B9T%U%!%$%k$O$+$J$j$NMFNL$H$J$j$^$9!% !~%P%C%A%j%/%(%9%H$N5-=RNc � %8%g%V e2x1 $r<B9T$7$^$9!%F~NO%G!<%?$O e2x1.dat $G$9!% # <--- csh $r5/F0 cd MARC <--- %G%#%l%/%H%j$N0\F0 marck62 -jid e2x1 <--- MARC $N<B9T � %8%g%V e2x14 $r%f!<%6!<%5%V%k!<%A%s u2x14 $r;H$C$F<B9T$7$^$9!%%f!<%6!<%5%V%k!<%A%s%U%!%$%k$O u2x14.f !$F~NO%G!<%?$O e2x14.dat $G$9!%$^$?!$?75,$K:n@.$5$l$?<B9T%U%!%$%k u2x14.marc $r%8%g%V $N=*N;8e$bJ]B8$7$^$9!% # cd MARC marck62 -jid e2x14 -user u2x14 -save yes � @h$NNcBj$G:n@.$7$?<B9T%U%!%$%k u2x14.marc $rMQ$$$F:F$S%8%g%V e2x14 $r<B9T$7$^$9!% # cd MARC marck62 -jid e2x14 -prog u2x14

88 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ � %j%9%?!<%H%*%W%7%g%s$r5-=R$7$?%8%g%V e3x2a $r<B9T$7$^$9!% # cd MARC marck62 -jid e3x2a � %8%g%V e3x2a $N7k2L$rMQ$$$F%j%9%?!<%H%8%g%V e3x2b $r<B9T$7$^$9!% # cd MARC marck62 -jid e3x2b -rid e3x2a !~%P%C%A%j%/%(%9%H$NEjF~ @h$NNc$N<j=g$G:n@.$7$?%P%C%A%j%/%(%9%H%U%!%$%kL>$r marc.sh $H$7$^$9!%%P%C%A%j%/%(%9%H$NEjF~$O qsub %3%^%s%I$G$9!% kyu-vpp% qsub marc.sh � � � � � <--- p1 %-%e!<$KEjF~ Request 11261.kyu-vpp submitted to queue: p1. s %-%e!<$KEjF~$9$k>l9g$O!$ -q s %*%W%7%g%s$r$D$1$^$9!% kyu-vpp% qsub -q s marc.sh � � � � � <--- s %-%e!<$KEjF~ Request 11262.kyu-vpp submitted to queue: s. kyu-cc $N >l9g $b F1MM $G $9!%%P%C %A %j %/%( %9 %H$N Ej F~!$>u BV I=<(!$ %-%c %s %;%k $N <j=g $N >\:Y $O 3 >O $r ;2>H $7 $F $/$@$5$$!%

8.5 MAR C/MENT A T I I 89 !~%U%!%$%k$H%f%K%C%HHV9f$NBP1~ MAR C $N;HMQ$9$k%U%!%$%k$H%f%K%C%HHV9f$OI= 8.2 $NDL$j$G$9!% I= 8.2: %U%!%$%k$H%f%K%C%HHV9f %5%U%#%C%/%9 HV9f @bL@ 7A<0 .log 0 %(%i!<%a%C%;!<%8$J$I$N=PNOMQ %F%-%9%H .t01 1 %U%)!<%^%C%H7A<0$N%G!<%? DL>o$O%a%C%7%e%G!<%? .t02 2 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A %i%s%@%‘%"%/%;%9!$%P%$%J%j .t03 3 ELSTO =g<!%"%/%;%9!$%P%$%J%j .t04 4 neutral-plot =g<!%"%/%;%9!$%P%$%J%j .dat 5 F~NO%G!<%? %U%)!<%^%C%H7A<0 (F ortran) .out 6 MAR C $N=PNO %U%)!<%^%C%H7A<0 (F ortran) .t08 8 ?7$?$K:n@.$5$l$k%j%9%?!<%H%U%!%$%k =g<!%"%/%;%9!$%P%$%J%j .t08 9 A0$N%8%g%V$G:n@.$5$l$?%j%9%?!<%H%U%!%$%k =g<!%"%/%;%9!$%P%$%J%j .t11 11 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t12 12 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t13 13 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t14 14 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A %i%s%@%‘%"%/%;%9!$%P%$%J%j .t15 15 Out-Of-Core %=%k%P!<MQ%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t16 16 ?7$?$K:n@.$5$l$k%]%9%H%U%!%$%k (F ortran) =g<!%"%/%;%9!$%P%$%J%j .t17 17 A0$N%8%g%V$G:n@.$5$l$?%]%9%H%U%!%$%k (F ortran) =g<!%"%/%;%9!$%P%$%J%j .t18 18 %U%)!<%^%C%H7A<0$N%G!<%?!$%*%W%F%#%^%$%:%F!<%V%k %U%)!<%^%C%H7A<0 (F ortran) .t19 19 ?7$?$K:n@.$5$l$k%]%9%H%U%!%$%k %U%)!<%^%C%H7A<0 (F ortran) .t19 20 A0$N%8%g%V$G:n@.$5$l$?%]%9%H%U%!%$%k %U%)!<%^%C%H7A<0 (F ortran) .t22 22 %5%V%9%Z!<%9$N$?$a$N%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t23 23 N.BN%=%j%C%IMQ%9%/%i%C%A =g<!%"%/%;%9!$%P%$%J%j .t19 24 29EYJ,I[%G!<%? %U%)!<%^%C%H7A<0 (F ortran) .t16 25 29EYJ,I[%G!<%? (F ortran) =g<!%"%/%;%9!$%P%$%J%j .t31 31 %5%V%9%H%i%/%A%cMQ%^%9%?!<%U%!%$%k %i%s%@%‘%"%/%;%9!$%P%$%J%j .t32 32 %;%+%s%HK! =g<!%"%/%;%9!$%P%$%J%j .t34 34 %K%e!<%H%i%k%W%m%C%H %U%)!<%^%C%H7A<0 (F ortran) .t35 35 %5%V%9%H%i%/%A%c =g<!%"%/%;%9!$%P%$%J%j .t36 36 %5%V%9%H%i%/%A%c =g<!%"%/%;%9!$%P%$%J%j 8.5.3 MENT A T I I $NMxMQJ}K! !~MxMQ4D6- MENT A T I I 2.3 $O!$ %;%s %?!< 2 3, $N %f!< %6!< %$%s %?!< %U%’!< %9 %o!< %/%9 %F!< %7%g %s vhsun $G F0:n $7 $^ $9!% vhsun $X$NEP O?J}K!$O %;%s%?!<%K%e!< %9 No.553 $r 8fMw$/$@ $5$$!%$J$*!$ MENT A T I I $NMx MQ$OEvLL %3%s%=!< %k$+$i$NMxMQ$N$_$H$7$^$9!% 5/ F0 %3 %^ %s %I $O mentat(/usr/local/bin/mentat) $G $9!% >\ $7 $$ Mx MQ J} K! $O!$ Hw $( $D $1 $N %^ %K%e %" %k $r 8f Mw$/$@$5$$!% !~ VPP700/56 $H$N%G%#%9%/6&M- vhsun $N %[!< %‘ %G%# %l %/ %H %j 2< $N %G%# %l %/ %H %j \ VPP " $O!$ kyu-cc $H F1 MM!$ VPP700/56 $N Mx MQ <T $N %[!< %‘ %G%# %l %/ %H %j $K %^ %& %s %H $5 $l $F $$ $^ $9!% =>$C $F!$ $3 $N %G%# %l %/ %H %j $K 0\ F0 $9 $k $3 $H $G ftp $G %G!< %? $N E> Aw $r $9 $k$3$H$J$/ MAR C $N%W%j%]%9%H=hM}$,2DG=$G$9!%

90 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ vhsun% cd VPP/MARC � � � � � <--- %G%#%l%/%H%j$N0\F0 (MARC $O$"$/$^$G$bNc$G$9 ) vhsun% ls � � � � � <--- MARC $N:n6HMQ%U%!%$%k$,;2>H2DG= e2x1.dat e2x1.t19 marc.sh.e11030 e2x1.out marc.sh marc.sh.o11030 vhsun% mentat � � � � � <--- MENTAT II $N5/F0 !~ P ostScript %U%!%$%k$X$NJ]B8 MENT A T I I $N%0 %i%U%#%C %/%9$O P ostScript %U%! %$%k$K J]B8 $9$k $3$H$, $G$- $^$9!% %a%K%e!< $N!T UTILS !U$N !T Color file !U$^$?$O!T Gray file !U$rA*Br$7$F$/$@$5$$!% 8.5.4 %^%K%e%"%k 6e =#Bg 3X Bg 7? 7W;; 5! %; %s%?!< 4 3, ?^ =q <<$G 1\ Mw 2D G=$G $9!% MENT A T I I 2.3 $N F| K\ 8l%^ %K%e %" %k$O %; %s %?!< 2 3,$N vhsun 2#$K@_CV$7$F$$$^$9!% 9XF~$9$k>l9g$O!$F|K\%^!<%/3t<02q<R (03-3345-0181) $KLd$$9g$o$;$/$@$5$$!%

8.6 Gaussian94 91 8.6 Gaussian94 8.6.1 35MW Gaussian $O Carnegie-Mellon Bg3X$N P ople $rCf?4$H$7$F3+H/$5$l$?J,;R50F;7W;;%W%m%0%i%‘%Q%C%1!<%8$G!$ %W %m %0 %i %‘ 9= B$ $N L@ 2r $5!$ 7W ;; $N 0B Dj @- $+ $i 5^ B. $K Ia 5Z $7!$ 9- $/ 7W ;; 2= 3X $N J, Ln $G Mx MQ $5 $l $F $$ $k @$ 3& E* $K Cx L>$J%"%W%j%1!<%7%g%s%=%U%H%&%’%"$G$9!% kyu-vpp, kyu-cc $GF0:n$7$^$9!% ;29MJ88% [33], [34], [35] $O%;%s%?!< 4 3,$N?^=q<<$G1\Mw$G$-$^$9!% 8.6.2 Gaussian94 $N4D6-@_Dj !~ kyu-vpp $N@_Dj kyu-vpp $G Gaussian94 $r Mx MQ $9 $k $K $O!$ %[!< %‘ %G%# %l %/ %H %j >e $G %( %G%# %? (vi, m ule) $K $h $j 0J 2< $N Fb MF $r \ .cshrc " $H$$$&%U%!%$%kL>$G:n@. ( $^$?$ODI2C ) $7$^$9!% setenv g94root /usr/local/gaussian94 setenv GAUSS_SCRDIR /tmp source $g94root/g94/bsd/g94.login @_Dj;~$N$_!$ .cshrc $NJT=88e source ~/.cshrc $HF~NO$7$F$/$@$5$$!%0J9_$N login ;~$K$OI,MW$"$j$^$;$s!% .cshrc $K@_Dj$7$J$$>l9g$O!$ login $9$k$4$H$K%3%^%s%I$H$7$F4D6-@_Dj$r9T$C$F$/$@$5$$!% !~ kyu-cc $N@_Dj M-1800/20U $N UXP/M %7%9%F%‘ ( %[%9%HL> kyu-cc ) $G Gaussian94 $rMxMQ$9$k$?$a$K$O!$F1MM$K%[!<%‘%G%# %l%/%H%j2<$N .cshrc $K0J2<$rDI2C$7$^$9!% setenv g94root /usr/local/gaussian94 setenv GAUSS_SCRDIR /tmp source $g94root/g94/bsd/g94.login 8.6.3 BPOC7?$G$NMxMQ !~ g94 %3%^%s%I 5/ F0 %3 %^ %s %I $O g94(/usr/local/gaussian94/g94/g94) $G $9!% Gaussian %W %m %0 %i %‘ $r test.com $H $9 $k$H!$ kyu-vpp% g94 test.com � � � � � $G test.log $K7k2L$,=PNO$5$l$^$9!% $J$*!$ \ & " $rIU$1 $k$3$H$G%P%C%/ %0%i%&%s%I%8%g %V ( %P%C%A=hM}$H $O0[$J$j$^$9 ) $H $7$FAv$i$;$k $3$H$b2DG= $G$9 $,!$$= $N>l 9g$O$" $i$+ $8$a stty -tostop $r F~NO $7!$HsF1 4|$K %P%C%/ %0%i%& %s%I $+$i $N%a%C%;!< %8$r I=<( $G $- $k $h $& $K @_ Dj $7 $F $/ $@ $5 $$!% $b $7 @_ Dj $r $7 $J $$ >l 9g $O!$ %( %i!< $d CPU ;~ 4V %*!< %P!< $K $h $k BG $A @Z $j $, H/ @8$7$?>l9g$KC<Kv$K%a%C%;!<%8$r=PNO$7$h$&$H$7!$%W%m%;%9$,;D$C$F$7$^$&2DG=@-$,$"$j$^$9!%

92 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ kyu-vpp% stty -tostop � � � � � <--- HsF14|$K%a%C%;!<%8$rI=<( kyu-vpp% g94 test.com & � � � � � <--- %P%C%/%0%i%&%s%I=hM}$r$9$k !~;HMQ%U%!%$%k$N@)8B BPOCE*=hM}$G$N%U%!%$%k$N;HMQ>e8B$O kyu-vpp $, 2GB, kyu-cc $,>JN,CM$G 30MB $G$9!% kyu-cc $G@)8B$r2r =|$7$?$$>l9g$O!$ unlimit filesize $HF~NO$7$^$9!% $^$?!$7P2a;~4V!$;HMQ CPU ;~4V$r timex %3%^%s%I7WB,$G$-$^$9!% kyu-cc% unlimit filesize � � � � � <--- %U%!%$%k;HMQ$N@)8B$r2r=| (kyu-cc) kyu-cc% timex g94 test.com � � � � � <--- =hM};~4V$r7WB, real 21.15 <--- 7P2a;~4V user 13.71 <---CPU ;~4V ( MxMQ<T ) sys 1.58 <---CPU ;~4V ( %7%9%F%‘ ) vu-user 4.30 <--- %Y%/%H%k%f%K%C%H;HMQ;~4V ( MxMQ<T ) vu-sys 0.00 <--- %Y%/%H%k%f%K%C%H;HMQ;~4V ( %7%9%F%‘ ) vuw-user 0.23 vuw-sys 0.00 !~%*%s%i%$%s%X%k%W ghelp(/usr/local/gaussian94/g94/ghelp) %3%^%s%I$G4JC1$J Gaussian $N5!G=$r8!:w$9$k$3$H$,2DG=$G $9!% ghelp $H$@$1F~NO$9$k$H;HMQJ}K!$,=PNO$5$l$^$9!% !~%5%s%W%k%W%m%0%i%‘ Gaussian94 $N %5 %s %W %k %W %m %0 %i %‘ $, /usr/local/gaussian94/g94/tests/com 2< $K $" $j $^ $9!% 3F <+ $G %3 %T!<$7MxMQ$7$F$/$@$5$$!% 8.6.4 %P%C%A=hM} !~MxMQ4D6- Bg5,LO$J%8%g%V$O 3 >O$G@bL@$7$?%P%C%A=hM}$K$J$j$^$9!%%P%C%A=hM}$O VPP700/56, M-1800/20U APJ}$GMx MQ$G$-$^$9!% !~ Gaussian94 $NF0:n$9$k%G%#%l%/%H%j kyu-cc $+$i VPP700/56 $N%P%C%A%-%e!<$KEjF~$9$k>l9g$K$D$$$F$N$_Cm0U$,I,MW$G$9!% kyu-vpp $+$i VPP700/56 $N %P%C %A %-%e!< $X $N Ej F~!$ kyu-cc $+ $i M-1800/20U $X $N %P%C %A %-%e!< $X $N Ej F~ $N >l 9g $O FC $K Cm 0U ;v 9‘ $O $" $j $^$;$s!%$?$@$7!$ kyu-vpp $+$i M-1800/20U $X$N%P%C%A=hM}$O0MMj$G$-$^$;$s!% kyu-cc $+$i VPP700/56 $N%P%C%A%-%e!<$KEjF~$9$k>l9g!$ Gaussian94 $N%W%m%0%i%‘$O!$ kyu-cc $N%[!<%‘%G%# %l%/%H%j2<$N VPP %G%#%l%/%H%j$K:n@.$7$^$9 (F ortran, C %W%m%0%i%‘$r<B9T$9$kMWNN$HF1$8$G$9 ) !% Nc$H$7$F!$ Gaussian94 MQ$N%G%#%l%/%H%j Gaussian $r VPP 2<$K:n@.$7$^$9!%

8.6 Gaussian94 93 kyu-cc% cd ~/VPP � � � � � <--- VPP700/56 $N:n6HMQ%G%#%l%/%H%j$K0\F0 kyu-cc% mkdir Gaussian � � � � � <--- Gaussian MQ$N%G%#%l%/%H%j$N:n@. ( $"$/$^$G$bNc$G$9 ) kyu-cc% cd Gaussian � � � � � <--- Gaussian MQ$N%G%#%l%/%H%j ( Nc ) $X$N0\F0 !~ Gaussian94 $NF0:n$9$k%-%e!< Gaussian94 $N <B 9T $O!$ F ortran, C $H F1 MM !V%P%C %A %j %/ %( %9 %H!W $H 8F $P $l $k %7%’ %k %9 %/ %j %W %H $K =h M} <j =g $r 5-=R$7!$ qsub %3%^%s%I$G%8%g%V$rEjF~$7$^$9!% subg94 %3%^%s%I$O NQS $N<j=g$r4JN,2=$7$?$b$N$G$9!% EjF~$G$-$k%-%e!<$OI= 8.3 $NDL$j$G$9!% I= 8.3: Gaussian94 $NEjF~$G$-$k%-%e!< %-%e!<L> CPU ;~4V :GBg5-210h >JN,CM 7W;;5! s 60 J, 1.7GB 0.5GB VPP700/56 p1 1200 J, 1.7GB 0.5GB VPP700/56 v 1200 J, 0.5GB 0.5GB M-1800/20U !~HFMQ7W;;5!$N%P%C%A%-%e!< 1998 G/ 1 7n $h $j ?7 @_ $5 $l $? HF MQ 7W ;; 5! $N %P%C %A %-%e!< \ v " $O!$ 0.5GB $N 5- 21 NN 0h $, 3N J] $G $- $k %Y %/ %H %k =h M}2DG=$J%-%e!<$G$9!%$^$?!$$"$o$;$F 1998 G/ 4 7n$h$jHFMQ7W;;5!$N%P%C%A=hM}$N1i;;IiC46b$r BgI}$KCM2<$2 71 $7 $F$$$^$9!% Gaussian94 $O =h M} $N Fb MF $K $h$C $F $O VPP700/56 $H M-1800/20U $N <B 9T B. EY $, $= $l $[ $I JQ $o $i $J $$ $b $N!$ $"$k$$$O$‘$7$m M-1800/20U $NJ}$,B.$$$b$N$b$"$j$^$9!% !~ subg94 %3%^%s%I subg94(/usr/local/gaussian94/g94/bsd/subg94) $K$h$j!$4JC1$K%P%C%A%8%g%V$rEjF~$G$-$^$9!%$J$*!$ %W%m%0%i%‘%U%!%$%kL>$OI,$:%5%U%#%C%/%9$r \ .com " $H$7$F$/$@$5$$!% kyu-vpp $N%W%m%0%i%‘ test.com $r s %-%e!<$KEjF~$9$k>l9g$O0J2<$N$h$&$K9T$$$^$9!% kyu-vpp% subg94 s test � � � � � <---s %-%e!<$X$NEjF~ (kyu-vpp) Request 7308.kyu-vpp submitted to queue: s. kyu-vpp% =h M} 7k 2L $O HF MQ 5! $G $N BP OC 7? =h M} $H F1 $8 $/ test.log $X!$ $^ $?!$ %P%C %A =h M} $N %a%C %;!< %8 $O test.batch-log $X$=$l$>$l=PNO$5$l$^$9!% kyu-cc $N%W%m%0%i%‘ test.com $r v %-%e!<$KEjF~$9$k>l9g$O0J2<$N$h$&$K9T$$$^$9!% kyu-cc% subg94 v test � � � � � <---v %-%e!<$X$NEjF~ (kyu-cc) Request 7309.kyu-cc submitted to queue: v. kyu-cc% 71 =>Mh$N 15 J,$rD6$($F$N 1 1_ / IC$r 0.1 1_ / IC$KCM2<$2$7$^$7$?!%$J$* 5 J,L$K~$O 2 1_ / IC!$ 5 J,0J>e 15 J,L$K~$O 1 1_ / IC$G$9!%

94 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ !~ qsub %3%^%s%I 0l HL $N %P%C %A =h M} $H F1 MM $K!$ %9 %/ %j %W %H %U%! %$ %k $r 5- =R $7!$ qsub(/usr/bin/qsub) %3 %^ %s %I $G %P%C %A =h M} $r0MMj$9$k$3$H$b2DG=$G$9!% 0J2<$O%9%/%j%W%H%U%!%$%k$N5-=RNc$G$9!% # cd Gaussian g94 test.com 1 9TL\$N # $O!$%P%C%A%j%/%(%9%H$, csh $G$"$k$3$H$N@k8@$G$9!% 2 9TL\$O!$ test.com $N$"$k%G%#%l%/%H%j ( Nc $H $7 $F Gaussian ) $K 0\ F0 $7 $^ $9!% 0\ F0 $7 $J $$ >l 9g $O!$ %[!< %‘ %G%# %l %/ %H %j $K $" $k $H $_ $J $5 $l $^ $9!% 3 9T L\ $O g94 $K$h$k=hM}$N%3%^%s%I$G$9!% %9%/%j%W%H%U%!%$%k$r a.sh $H$7!$ qsub %3%^%s%I$K$h$j p1 %-%e!<$KEjF~$7$^$9!% kyu-vpp% qsub a.sh � � � � � <---p1 %-%e!<$X$NEjF~ Request 7309.kyu-vpp submitted to queue: p1. kyu-vpp% !~ qstat %3%^%s%I kyu-cc $+$i v %-%e!<$KEjF~$7$?%P%C%A%8%g%V$N=hM}>u67$rCN$k$K$O qstat @kyu-cc $H;XDj$7$F$/$@$5$$!% kyu-cc% qstat @kyu-cc | more <--- %P%C%A=hM}$N%b%K%?!< : v@kyu-cc; type=BATCH; [ENABLED, RUNNING]; pri=63 0 exit; 1 run; 1 queued; 0 wait; 0 hold; 0 arrive; 0 freezing; 0 frozen; REQUEST NAME REQUEST ID USER PRI STATE BAT-ID PGRP <1 requests RUNNING> 2: test001 36071.kyu-cc a79999a 31 QUEUED : Nc$G$O!$8=:_<B9TBT$A$G$"$k$3$H$,$o$+$j$^$9!% !~@)8BCM$r1[$($k%8%g%V$K$D$$$F Gaussian $G$O%8%g %V$,D9 ;~4V$K $*$h$V>l 9g$d!$Bg NL$N%U%!%$ %k$rI, MW$H$9 $k>l9g$, $"$j$^ $9!%@)8B CM$r1[$( $k%8%g%V$N<B9T$r4uK>$5$l$kJ}$O!$ request@cc.kyushu-u.ac.jp $^$GO"Mm$7$F$/$@$5$$!%$G$-$k8B$j$NBP=h$r$7$^$9!% ;29M J88% $NF~<j J}K! $J$I!$ Gaussian $K $D$$ $F$N>p Js$O info@gaussian.com $^$G ( 1Q 8l$G ) Ld $$9g $o$;2< $5 $$!%

8.7 %W%m%0%i%‘%i%$%V%i%j3+H/J, 95 8.7 %W%m%0%i%‘%i%$%V%i%j3+H/J, 8.7.1 MxMQ2DG=$J%i%$%V%i%j I= 8.4 $N%i%$%V%i%j$,MxMQ2DG=$G$9!% I= 8.4: VPP700/56 $GMxMQ2DG=$J%i%$%V%i%j %W%m%0%i%‘L> 5!G= CGJQ Gauss-Jacobi @QJ,8x<0$N78?t CGLQ Gauss-Laguerre @QJ,8x<0$N78?t DIFF1D, DIFF1S 2r@O4X?t$N?tCMHyJ, MINMAX @~7AJ}Dx<0$N%_%K%^%C%/%92r PRESNL 0lHL2=$5$l$?%U%l%M%k@QJ, CA01 7W;;=$@5$K$h$k4X?t$N6K>.E@H/8+ D A02 BCS J}Dx<0 DB01{DB03 %/%l%V%7%e!&%4%k%@%s , %i%+!< , 9-J 78?t KNL1 @8@.:BI8J}<0$K$h$kD>8r>r7oLO7?$N@QJ,3K V AR1 Hy@QJ,J}Dx<0$^$?$O@QJ,J}Dx<0JQJ,86M}$K$h$k:xMp6-3&>r7o2r TBS1 87L) 3 BNM}O@$K$h$kNL;R3XE* 3 BN7OB+G{>uBV$N%(%M%k%.!<$HGHF04X?t I [46] TBS2 87L) 3 BNM}O@$K$h$kNL;R3XE* 3 BN7OB+G{>uBV$N%(%M%k%.!<$HGHF04X?t I I [42] ww2d M-8B:9J,K!$rMQ$$$?<+M3I=LL$r;}$D5$1UFsAjN.$N ?tCM%7%_%e%l!<%7%g%s%W%m%0%i%‘ [39] vp dsm <BBP>N9TNs$N@5DjCM@-H=Dj%W%m%0%i%‘ [52] cyc 1_J,B?9‘<0$N78?t$N7W;; [47] AA COUST 7zC[2;6A2r@O%i%$%V%i%j 8.7.2 UXP $+$i$NMxMQ %5%V%k!<%A%s!$4X?t7?$N%i%$%V%i%j$O -lsslq %*%W%7%g%s$rIU2C$7$F%j%s%/$7$^$9!% # cd EXAMPLE frt test.f90 -lsslq a.out $J $*!$ MINMAX $r ;H MQ $9 $k >l 9g $O -lsslq -lnumpac !$ AACOUST $N >l 9g $O -lsslq -lssl2vp $H ;X Dj $7 $F $/ $@$5$$!% 8.7.3 MSP $+$i$NMxMQ %5 %V %k!< %A %s!$ 4X ?t 7? $N %i %$ %V %i %j $O F ortran $N %=!< %9 $K 5- =R $9 $k $@ $1 $G <+ F0 E* $K %i %$ %V %i %j $, 7k 9g $5 $l $^ $9!% TBS1 $r MSP $+ $i Mx MQ $9 $k >l 9g $O!$ [46] $K 5- =R $5 $l $? %+ %? %m %0 %I %W %m %7 %8%c VPGO $H EXEC J8!$ DD J8 $, 0[ $J$j$^$9$N$GCm0U4j$$$^$9!%

96 8 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ //A79999A1 JOB CLASS=W // EXEC PGM=TBS1 //FT06F001 DD SYSOUT=* //FT05F001 DD * ( F~NO%G!<%? ) //

97 9 %W%m%0%i%‘$N%G%P%C%0 $3$N>O$G$O!$ VPP700/56 $G F ortran %W%m%0%i%‘$r%G%P%C%0$9$k$K$"$?$C$F$N%R%s%H$r4JC1$K@bL@$7$^$9!% 9.1 %W%m%0%i%_%s%0$N4pK\ $^$:!$Bg5,LO$J%W%m%0%i%‘$r:n@.$9$k:]$K5$$r$D$1$kE@$r5s$2$^$9!% !|<jB3$-C10L$KJ,3d$9$k <g%W%m%0%i%‘$K$9$Y$F$N=hM}$r5-=R$9$k$3$H$O0J2<$NE@$+$i$h$/$"$j$^$;$s!% � 6- 3& >r 7o $d =i 4| CM $r JQ 99 $7 $? $j 0l It $N 7W ;; $N M- 8z @- $r 3N $+ $a $? $j $9 $k >l 9g!$ %W %m %0 %i %‘ A4 BN $r 8+ EO $9 I, MW$,$"$k!% � BgNL$NG[Ns$dJQ?t$,:xAn$7!$%P%0$N@x$‘4m81$,A}Bg$9$k!% � %G %P%C %0 MQ $K WRITE J8 $J $I $r A^ F~$7 $F $b %W %m %0 %i %‘A4 BN $K $D $$ $F K] Lu!& <B9T $7 $J $1 $l $P $J $i$:!$ 8z N( $, $h$/$J$$!% � %" %k %4 %j %: %‘ $N N. $l $r GD 0. $9 $k $3 $H $, Fq $7 $/!$ B> ?M $K M} 2r $7 $F $b $i $$ $K $/ $$!% 2? $h $j $b!$ 8e F| <+ J, $9 $i 2rFI$G$-$J$/$J$k2DG=@-$,$"$k!% 5! G= $4 $H $K I{ %W %m %0 %i %‘ $d 4X ?t $r :n @. $7!$ <g %W %m %0 %i %‘ $O A4 BN $r E} 3g $9 $k J} $, %W %m %0 %i %‘ $b 8+ 0W $/!$ %G %P%C %0$b8zN(E*$K9T$($^$9!% !|%W%m%0%i%‘$N5,LO$,JQ992DG=$J$h$&$K:n@.$9$k $3 $l $O %G %P%C %0!$ %A%e!< %K %s %0 N> LL $+ $i Hs >o $K Bg ;v $G $9!% %W %m %0 %i %‘ A4 BN $N 5, LO $,!$ $" $k %Q %i %a!< %? ( Nc $( $P NN 0h $N J, 3d ?t $J $I ) $r $R $H $D =$ @5 $9 $k $3 $H $G <+ M3 $K JQ 99 $G $- $k $J $i $P!$ >. 5, LO $J %W %m %0 %i %‘ $G $N %G %P%C %0!$ %A%e!< %K %s %0 $, 7+ $j JV $7 2D G= $H $J $j $^ $9!% $^ $?!$ %Q %i %a!< %? $r JQ $( $F :N <h $7 $? %G!< %? $N Hf 3S $K $h $j!$ M= 4| $7 $J $+$C $? %" %k %4 %j %: %‘ $N Ld Bj E@ $, H/ 8+ $G $- $? $j $7 $^ $9!% 2? $h $j $b %W %m %0 %i %‘ $K 0l HL @- $, Hw $o $j!$ B> $N MQ ES $X $N ;H $$2s$7$bMF0W$K$J$j$^$9!% !|$G$-$k$@$1>\$7$$%3%a%s%H$r$D$1$k :G Dc 8B!$ ?t %+ 7n 8e $N <+ J, $, 2r FI $G $- $k $h $& $K %3 %a %s %H $r $D $1 $k $Y $- $G $9!% G[ Ns!& JQ ?t!& Dj ?t $N $R $H $D $R $H $D $K !V$3 $l $O !_ !_ $N $? $a $N @k 8@ $G $" $k!W $H $+!$ DO %k!< %W Kh $K L\ E*!& 5! G= $r >\ $7 $/ 5- $7 $F $* $/ $H ( %W %m %0 %i %‘ 3+ H/Cf$O$o$+$j$-$C$F$$$k$3$H$G$b ) 8e!9Hs>o$K=u$+$j$^$9!%$b$A$m$s!$%G%P%C%0$K$bM-8z$G$9!%

98 9 %W%m%0%i%‘$N%G%P%C%0 9.2 0[>o=*N;$9$k>l9g <B9T ;~$K%7 %9%F %‘$N3d $j9~ $_$K$h$C $F<B 9T$,6/ @)E* $KBG$A @Z$i $l$k$3 $H$, $"$j$^ $9!%$= $N>l9g jwe00 $G;O$^ $k?GCG%a%C%;!<%8$,=PNO$5$l$^$9!% jwe0019i-u The program was terminated abnormally with signal number SIGSEGV. signal identifier = SEGV_MAPERR, address not mapped to object execution mode = advanced jwe_etrc: error occurred during jwercv_i() execution error summary (Fortran 90) error number error level error count : %Y %/ %H %k 1i ;; $G $N <B 9T %b!< %I $N >l 9g!$ FC $K %* %W %7%g %s $r ;X Dj $7 $J $$ ;~ $O 9b B. $K Av 9T $5 $; $k $3 $H $r L\ E* $H $7 $? !V9bB. %b!< %I!W $H $J$C $F $$ $^ $9!% 6/ @) =* N; $N 86 0x D4 :: $O!$ %G %P%C %0 $N $? $a <B 9T J8 $N =P 8= =g =x $K =>$C $F <B 9T $9 $k !V%G%P%C%0%b!<%I!W$G9T$$$^$9!%%G%P%C%0%b!<%I$X$N@ZBX$(%*%W%7%g%s$O -Wv,-ad $G$9!% 0J2<!$6/@)=*N;$N860x$HBP=hJ}K!$r=R$Y$^$9!% 9.2.1 %<%m3d$j jwe0013i $N%a%C%;!<%8$O!"IbF0>.?tE@1i;;$G%<%m3d$j$,H/@8$7$?$3$H$r9p$2$F$$$^$9!% jwe0013i-e A floating division exception was detected. execution mode = advanced, insturction = scalar error occurs at MAIN__ line 5 loc 00000338 offset 000000a8 MAIN__ at loc 00000290 called from o.s. =|;;$NItJ,$rFCDj$7$F%<%m3d$j$r2sHr$9$k$h$&$K%W%m%0%i%‘$r=$@5$7$F2<$5$$!% 9.2.2 ;X?t%*!<%P!<%U%m!< jwe0011i $N%a%C%;!<%8$O!$IbF0>.?tE@1i;;$N7k2L$N@dBPCM$,I=8=2DG=$JCM$rD6$($?$3$H$r9p$2$F$$$^$9!% jwe0011i-e A floating overflow exception was detected. execution mode = advanced, insturction = scalar @55,2=$J$I%W%m%0%i%‘$N:F8!F$$,I,MW$G$9!% 9.2.3 ;X?t%"%s%@!<%U%m!< jwe0012i $N %a%C %;!< %8 $O!$ Ib F0 >. ?t E@ 1i ;; $N 7k 2L $N @d BP CM $, I= 8= 2D G= $J CM $h $j $b >. $5 $/ $J$C $? $3 $H $r 9p $2 $F$$$^$9!% jwe0012i-e A floating underflow exception was detected. execution mode = advanced, insturction = scalar $?$@$7$3$N%a%C%;!<%8$O!$<B9T;~%*%W%7%g%s$H$7$F -Wl,-u $r;XDj$7$?;~$N$_M-8z$G$9!% a.out -Wl,-u <--- ;X?t%"%s%@!<%U%m!<$N8!=P$r;XDj

9.2 0[>o=*N;$9$k>l9g 99 -Wl,-u $N;XDj$,$J$$>l9g $O!$;X?tIt$r>/$7$@$1Bg$-$/$7$? $[$H$s$I%<%m$K6a$$CM$H$7$F=h M}$rB39T$7$^$9!%6K $a $F Hy L/ $J <} B+ H= Dj $J $I $N %W %m %0 %i %‘ $G G< F@ $G $- $J $$ 7k 2L $H $J $k >l 9g $O!$ -Wl,-u $r ;X Dj $7 %" %s %@!< %U %m!< $r 3NG’$7$F$_$F$/$@$5$$!% 9.2.4 NN0h30$X$N%"%/%;%9 ;2 >H $^ $? $O =q $- 9~ $_ $, 6X ;_ $5 $l $? NN 0h $K %" %/ %; %9 $, H/ @8 $7 $? >l 9g!$ jwe0019i $N %a%C %;!< %8 $r =P $7 $F <B 9T $, BG$A@Z$i$l$^$9!%%(%i!<$NM}M3$O!$@k8@$7$?G[Ns$NHO0O30$N5-21NN0h$KBP$9$k0zMQ$,@8$8$?$?$a$G$9!% D4 :: J} K! $O!$ E: ;z <0 $N CM $r 8! :: $9 $k %G %P%C %0 %* %W %7%g %s -Dsx $r ;X Dj $7 $F K] Lu!& <B 9T $7 $^ $9!% $^ $? F1 ;~ $K %G %P%C%0%b!<%I$K@ZBX$($k -Wv,-ad %*%W%7%g%s$b;XDj$7$^$9!% kyu-vpp% frt -Dsx -Wv,-ad test.f90 <--- E:;z<0$NCM$r8!::$9$k%*%W%7%g%s kyu-vpp% a.out <--- D4:: E:;z$NCM$,$*$+$7$$;~$O!$$=$N;]$N%a%C%;!<%8$,=PNO$5$l$^$9!% 9.2.5 0z?t$N7?$NIT0lCW %5 %V %k!< %A %s $J $I $G 2> 0z ?t $H <B 0z ?t $N L7 =b $, $" $k $H!$ jwe0019i $^ $? $O jwe0010i $N %a%C %;!< %8 $, =P $k >l 9g $,$"$j$^$9!% D4::J}K!$O!$2>0z?t$H<B0z?t$NL7=b$r8!::$9$k%G%P%C%0%*%W%7%g%s -Da $r;XDj$7$FK]Lu!&<B9T$7$^$9!% kyu-vpp% frt -Da -Wv,-ad test.f90 <--- 0z?t$NL7=b$r8!::$9$k%*%W%7%g%s kyu-vpp% a.out <--- D4:: 9.2.6 L$Dj5A%G!<%?$N0zMQ L$Dj5A$NJQ?t$r%W%m%0%i%‘$G0zMQ$7$?;~!$ jwe0019i $^$?$O jwe0010i $N%a%C%;!<%8$,=P$k>l9g$,$"$j$^$9!% D4::J}K!$O!$L$Dj5A%G!<%?$N0zMQ$r8!::$9$k%G%P%C%0%*%W%7%g%s -Dux $r;XDj$7$FK]Lu!&<B9T$7$^$9!% kyu-vpp% frt -Dux -Wv,-ad test.f90 <--- L$Dj5A%G!<%?$N0zMQ$r8!::$9$k%*%W%7%g%s kyu-vpp% a.out <--- D4:: %G %P%C %0 %* %W %7%g %s $r ;X Dj $7 $? >l 9g!$ :G E, 2= $d %Y %/ %H %k 2= $O :G Dc 8B $K 2! $( $i $l $^ $9 $N $G!$ <B 9T ;~ 4V $O Bg I} $K A} 2C $7 $^ $9!% -Dx %* %W %7%g %s $O 9b B. $J %G %P%C %0 $r B% ?J $9 $k %* %W %7%g %s $G $9!% $7 $+ $7!$ $d $O $j <B 9T ;~ 4V $O ?t G\ $K $J $j $^ $9!% $= $N $? $a!$ 3+ H/ Cf $N >. 5, LO $J %W %m %0 %i %‘ $N CJ 3, $G 2? EY $b %G %P%C %0 %* %W %7%g %s $r ;X Dj $7!$ %P %0 $r =P $7 $F $*$/$3$H$r$*$9$9$a$7$^$9!% 9.2.7 :GE,2=$K$h$kI{:nMQ :G E, 2= %* %W %7%g %s -Oe ( %Y %/ %H %k %b!< %I $N I8 =‘ CM ) !$ -Of $^ $? $O -Ob,-p $r ;X Dj $7 $? >l 9g!$ IT JQ <0 $N @h 9T I> 2A $N:GE,2=$K$h$C$F%"%k%4%j%:%‘>e<B9T$5$l$J$$$O$:$NL?Na$,<B9T$5$l%(%i!<$K$J$k>l9g$,$"$j$^$9!%%(%i!<$O � G[NsMWAG$NE:;z$NCM$,@k8@$NHO0O$rHt$S1[$($k � AH$_9~$_4X?t$N0zMQ$G0z?t$KDj5A30$NCM$,F~$k � %<%m3d$j$,H/@8$9$k

100 9 %W%m%0%i%‘$N%G%P%C%0 >l9g$,$[$H$s$I$G$9!% $3$N:GE,2=$NI{:nMQ$N2DG=@-$O!$K]Lu;~$K -Ep %*%W%7%g%s$rIU2C$9$k$3$H$G=PNO$G$-$^$9!% kyu-vpp% frt -Ep test.f90 <--- ITJQ<0$N@h9TI>2A$N%a%C%;!<%8$r=PNO ITJQ<0$N@h9TI>2A$N:GE,2=$rM^;_$9$k$K$O!$<!$N$h$&$K;XDj$7$^$9!% kyu-vpp% frt -Oe,-P test.f90 <--- ITJQ<0$N@h9TI>2A$rM^;_ 9.3 <B9T7k2L$,$"$d$7$$>l9g %( %i!< %a%C %;!< %8 $O =P $F $$ $J $$ $, <B 9T 7k 2L $, ?. MQ $G $- $J $$ >l 9g $r 9M $( $^ $9!% %G %P%C %0 $O %W %m %0 %i %‘ $K 40 A4 $K 0MB8$7$^$9$N$G!$7hDjE*$J<jCJ$O$"$j$^$;$s!%:G8e$O%W%m%0%i%^!<$NNd@E$J4Q;!4c$,Mj$j$G$9!% 9.3.1 %W%m%0%i%‘%j%9%H$r8+$k @a L\ @a L\ $G %W %m %0 %i %‘ %j %9 %H $r %W %j %s %H %" %& %H $7 $F!$ @V %Z %s JR <j $K D/ $a $k $3 $H $,!$ $d $O $j $b$C $H $b M- NO $J %G %P%C%0J}K!$G$9!%%(%i!<$NH/8+0J30$K$b!$8zN(E*$J<jK!$d9)IW$rH/8+$G$-$k$3$H$,$h$/$"$j$^$9 72 !% 9.3.2 write J8$NA^F~ write J8 , prin t J8 $r 2x $7 $$ 2U =j $K Kd $a 9~ $_!$ 7k 2L $r 8+ $^ $9!% 9T Ns $N I= <( MQ $d BP >N @- $N %A%’%C %/!$ 8m :9 %N %k %‘ $N7W;;$J$I$N%5%V%k!<%A%s$r:n$C$F$*$/$N$bNI$$$G$7$g$&!% 9.3.3 %G%P%C%0%*%W%7%g%s$N;XDj <B 9T ;~ $K 0[ >o =* N; $7 $J $$ >l 9g $G $b!$ %G %P%C %0 %* %W %7%g %s $O 0z ?t $N L7 =b!$ E: ;z $N CM!$ L$ Dj 5A %G!< %? $N 0z MQ!$ =E J#$7$?0z?t$NCM$J$I$r%A%’%C%/$9$k%G%P%C%0$NM-NO$J<jCJ$G$9!% $? $@ $7!$ %G %P%C %0 %b!< %I $G $N <B 9T $H $J $k $N $G!$ DL >o $N 9b B. %b!< %I $K Hf $Y $F <B 9T ;~ 4V $, A} 2C $7 $^ $9!% =>$C $F!$ %G%P%C%0%*%W%7%g%s$O%W%m%0%i%‘5,LO$,>.$5$$CJ3,$G9T$C$F$/$@$5$$!% kyu-vpp% frt -Dasux -Wv,-ad test.f90 � � � � � <--- %G%P%C%0%*%W%7%g%s$N;XDj kyu-vpp% a.out � � � � � Nc$G$O!$%G%P%C %0%*%W %7%g%s -Da , -Ds , -Du $H 9bB.%G %P%C%0 5!G=$N -Dx $r ;XDj$7 $^$7$?!% $^$?<B 9T%b!< %I$b%G %P%C%0%b!<%I$KJQ99$7$^$9!% 9.3.4 :GE,2=$K$h$kI{:nMQ :G E, 2= %* %W %7%g %s -Oe ( %Y %/ %H %k %b!< %I $N I8 =‘ CM ) !$ -Of $^ $? $O -Ob,-e $r ;X Dj $7 $? >l 9g!$ 6K $^ $l $K $G $9 $,!$ 1i;;I>2AJ}K!$N:GE,2=$K$h$C$F7W;;8m:9$,@8$8$k$3$H$,$"$j$^$9!% $3$N:GE,2=$NI{:nMQ$N2DG=@-$O!$K]Lu;~$K -Ee %*%W%7%g%s$rIU2C$9$k$3$H$G=PNO$G$-$^$9!% 72 ?M$K$h$j$^$9$,!$40A4$K<Q5M$^$C$F$7$^$C$?;~$O;kE@$rJQ$($k$?$a$K$=$NF|$O$5$C$5$HM7$S$K9T$/J}$,7k2LE*$KNI$+$C$?$j$7$^$9!%

9.4 F ortran 90/VPP $N%G%P%C%0 101 kyu-vpp% frt -Ee test.f � � � � � <--- 1i;;I>2AJ}K!$N:GE,2=$K4X$9$k%a%C%;!<%8$r=PNO fortran90/vp diagnostic messages: program name(setdat) jwd8220i-i Optimization with possibility of side effect. jwd8206i-i isn:00000050 Division was changed to a multiplication. IT ?3 $N >l 9g!$ 1i ;; I> 2A J} K! $N :G E, 2= $r M^ ;_ $9 $k %5 %V %* %W %7%g %s -Oe,-E $^ $? $O -Of,-E $r ;X Dj!& <B 9T $7!$ 7W ;;8m:9$r3NG’$7$F$/$@$5$$!% FC $K :G E, 2= %* %W %7%g %s $H $7 $F -Of $r ;X Dj $9 $k >l 9g $O!$ 0l EY A4 $F $N -E %* %W %7%g %s $r IU 2C $7 $F ?G CG %a%C %;!< %8 $r%A%’%C%/$9$k$3$H$r$*4+$a$7$^$9!% 9.3.5 %Y%/%H%kMQ:GE,2=$K$h$kI{:nMQ %Y %/ %H %k %b!< %I $N <0 $N I> 2A =g =x $r JQ 99 $9 $k :G E, 2= $K $h$C $F 7W ;; 8m :9 $, H/ @8 $9 $k $3 $H $, $" $j $^ $9!% $= $N 2D G= @- $, $" $k >l 9g $O!$ <0 $N I> 2A =g =x $r JQ 99 $7 $J $$ %* %W %7%g %s $r ;X Dj $7 $F 7k 2L $r Hf 3S $7 $^ $9!% $? $@ $7 <B 9T ;~ 4V $O A} Bg $9 $k$N$GCm0U$,I,MW$G$9!% kyu-vpp% frt -Wv,-an test.f90 <--- <0$NI>2A=g=x$NJQ99$rM^;_ kyu-vpp% a.out 9.3.6 0c$&%3%s%Q%$%i$G;n$9 0[ $J $k 7W ;; 5! 4D 6- $G N. $7 $F $_ $k $N $b %G %P%C %0 $K $O M- 8z $G $9!% %a!< %+!< $N 0c $& %3 %s %Q %$ %i $G K] Lu $9 $k $@ $1 $G $b ;W$$$,$1$J$$%P%0$rH/8+$9$k$3$H$,$"$j$^$9!% 9.4 F ortran 90/VPP $N%G%P%C%0 1997 G/ 9 7n $h $j!$ F ortran 90/VPP $N 5! G= DI 2C $H $7 $F E: ;z <0 $* $h $S It J, Ns <0 $N CM $r 8! :: $9 $k %G %P%C %0 5! 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 $7$^$9!%0J2<$OK]Lu$+$i<B9T$^$G$N%P%C%A%j%/%(%9%H$N5-=RNc$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$7K]Lu a.out <--- JBNs<B9T Nc$($P!$@k8@$7$?G[Ns$r$O$_=P$7$?%"%/%;%9$,5/$-$?>l9g$K$O!$<B9T;~$K0J2<$N%a%C%;!<%8$,=PNO$5$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. 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 $$ >l 9g $K Hf $Y $F Bg I} $K <B 9T ;~ 4V $, A} 2C $7 $^ $9!% =>$C $F!$ %G %P%C %0 %* %W %7%g %s $r ;X Dj $7 $F :n @. $7 $? <B 9T %U%! %$ %k $H DL >o $N <B 9T %U%! %$ %k $O6hJL$7$FMxMQ$7$F2<$5$$!%$^$?JBNs%G%P%C%0$O>.$5$$%W%m%0%i%‘$N5,LO$G9T$J$&$3$H$r$*4+$a$7$^$9!%

102 9 %W%m%0%i%‘$N%G%P%C%0 9.5 $=$NB> 9.5.1 <B9T%U%!%$%k$NH=Dj FC$K kyu-cc $G:n6H $r$7$F$$$k$H!$ <B9T%U%!%$%k$, HFMQ5!MQ$J$N$+ VPP700/56 MQ $J$N$+!$C10l PE HG$J $N$+ JBNs7W;;HG$J$N$+$,$o$+$i$J$/$J$k$3$H$,$"$j$^$9!%$=$N$h$&$J>l9g$O file %3%^%s%I$GD4$Y$^$9!% kyu-cc% file a.out � � � � � a.out: ELF 32 %S%C%H MSB <B9T2DG= VPP UXP/V Version 1 Vector-EX kyu-cc% file b.out � � � � � b.out: ELF 32 %S%C%H MSB <B9T2DG= VPP UXP/V Version 1 Vector-EX Parallel kyu-cc% file c.out � � � � � a.out: ELF 32 %S%C%H MSB <B9T2DG= UXP/M Version 1 use vector unit 9.5.2 <B9T;~$N5-21NN0h$N;;Dj <B9T%U%!%$%k$NCJ3,$G$I$l$/$i$$$N%a%b%j$r;HMQ$9$k$N$+$r size %3%^%s%I$G8+@Q$b$k$3$H$,=PMh$^$9!% kyu-vpp% size a.out 1238764 + 147744 + 349439296 = 350825804 C10L$O%P%$%H$G$9!%Nc$G$OLs 334MB 73 $N%a%b%j$,I,MW$G$9!% 9.5.3 G\@:EY$N;HMQ Bg 5, LO ?t CM 7W ;; $K $* $1 $k 4] $a 8m :9 $N 1F 6A $r 9M $( $l $P!$ G\ @: EY $G $N 7W ;; $r 6/ $/ $* 4+ $a $7 $^ $9!% $^ $?!$ 4 G\ @: EY $O;DG0$J$,$i%Y%/%H%k2=$NBP>]30$H$J$k$?$a!$;HMQ$9$k:]$O7W;;;~4V$NA}Bg$r3P8g$7$F$/$@$5$$!% 9.5.4 <jB3$-$r%*%V%8%’%/%H%U%!%$%k$K$9$k 4{$K=PMh>e$,$C$?4X?t$d%5%V%k!<%A%s$J$I$N<jB3$-$O!$%*%V%8%’%/%H%U%!%$%k$H$7$F;}$C$F$*$/J}$,!$%G%P%C %0;~$K2?EY$bK]Lu$9$k<j4V$,@aLs$G$-$^$9!% 9.6 VPP W orkBenc h VPP700/56 8~$1$N%W%m%0%i%‘3+H/4D6-$H$7$F%W%m%0%i%‘$N<B9T!$%G%P%C%0!$$*$h$S%A%e!<%K%s%0$r Unix %o!< %/%9%F!<%7%g%s vhsun, v csun, vbsun, vrsun >e$GE}9gE*$K9T$&%D!<%k \VPP W orkBenc h" $,$"$j$^$9!% 5!G=$O!$$9 $Y$F%o!<%/%9 %F!<%7%g%s$N GUI $rDL$7 $F%3%s%Q%$ %i$N5/F0!$ VPP700/56 $X$N %8%g%VEjF~$H<B 9T 4IM}!$%A%e!<%K%s %0%D!< %k$N5/ F0!$ GUI %Y!<%9$N 2qOC 7?%G%P%C %0!$JB Ns%W%m %0%i %‘$N3F PE $G $NF0:n >u67 $N%0 %i%U%#%C%/%9I=<($J$I$G$9!%;HMQJ}K!$O [12] $r;2>H$7$F$/$@$5$$!% 73 350825804/1024/1024

103 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg %Y%/%H %kJBNs7W ;;5! VPP700/56 $N@-G= $r0z$-=P $9$?$a$K $O!$JBNs2= $NA0$K 1PE $G$N ==J,$J%Y %/%H%k%A%e!< %K %s %0 $r 9T $& I, MW $, $" $j $^ $9!% $3 $N >O $G $O!$ %Y %/ %H %k 7W ;; 5! $K E, $7 $? F ortran %W %m %0 %i %‘ $N %A%e!< %K %s %0 J} K! $K $D$$$F@bL@$7$^$9!% 10.1 %Y%/%H%k=hM}$H$O 10.1.1 %Y%/%H%k%G!<%? JQ ?t $d G[ Ns $N MW AG $J $I $N 0l $D $N %G!< %? $r %9 %+ %i!< %G!< %? $H $$ $$ $^ $9!% $3 $l $K BP $7 $F!$ G[ Ns A4 BN $d G[ Ns $N It J, $J$IJ#?t$N%9%+%i!<%G!<%?$+$i9=@.$5$l$k%G!<%?$r%Y%/%H%k%G!<%?$H$$$$$^$9!% %Y %/ %H %k =h M} $H $O!$ DO %k!< %W $G I= 8= $5 $l $? 1i ;; $K BP $7!$ G[ Ns $r %Y %/ %H %k %G!< %? $H $7 $F =h M} $9 $k J} K! $G $9!% 6qBNE*$K$O!$ 1. %G!<%?$r%Y%/%H%k$H$7$FO"B3E*$K%a%b%j!<$+$i<h$j=P$7 2. F10l$N1i;;$r%Y%/%H%k%G!<%?$KBP$7O"B3E*$K<B9T$7 3. 7k2L$r:FEYO"B3E*$K%a%b%j!<$K=q$-9~$‘ =hM}$N$3$H$G$9!% 10.1.2 $I$l$/$i$$9bB.2=$G$-$k$+ $G $O!$ <j 85 $N %W %m %0 %i %‘ $, $I $l $/ $i $$ 9b B. $K <B 9T $5 $l $k $+ $r 9M $( $^ $9!% $" $k %W %m %0 %i %‘ $r %9 %+ %i!< %b!< %I $G <B9T $7$?<B9T ;~4V$r 1 $H$7!$ $=$N$& $A$N � $,%Y%/%H %k=hM} $KCV$-49 $(2DG=$@ $H$7$^ $9!%$^$?!$ � $N ItJ,$r %Y%/ %H%k=hM}$7 $?$H$- � G\$N7W;; B.EY$,F@$i$l$k$H$7$^ $9!% � $r%Y%/%H%k2= N(!$ � $r2CB.N($H$$ $$$^$9!% � !$ � $N CM$O%W%m%0%i%‘$K$h$C$F0[$J$j$^$9!% ?^ 10.1: %Y%/%H%k2=N($H2CB.N($N4X78 I %Y %/%H %k2= N($H 2CB. N($N 4X 78$O ?^ 10.1 $N$h $&$K $J$j $^ $9!%>e CJ$, %9%+ %i!<%b!< %I$G $N <B9T ;~4V!$ 2<CJ $,%Y %/ %H %k%b!< %I $G$N <B 9T;~ 4V $G $9!%F1 $8 %W%m %0 %i%‘ $r %Y%/ %H %k%b!< %I $G <B9T $7 $?>l 9g!$ � $N It J,$O 2C B.N( � $K$h$C

104 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg $F<B9T ;~4V $, 1 =� $H $J $j$^ $9!%$7 $+ $7!$$= $NB> $N 1 � � ItJ, $O %9%+ %i!<=h M} $N$^ $^$G $9 $N$G <B 9T;~ 4V$O F1 $8$G $9!%$D $^ $j!$ $$ $/ $i � $, Bg $- $/ $F $b!$ %Y %/ %H %k 2= $G $- $k It J, $, >/ $J $$ $H A4 BN $N 9b B. 2= $O K> $a $J $$ $H $$$& $3 $H $G $9!% ?^ 10.2: %Y%/%H%k2=N($H2CB.N($N4X78 I I %W %m %0 %i %‘ $G %Y %/ %H%k 2= $G $- $k It J, $, B? $1 $l $P B? $$ $[ $I � $K $h $k 2C B. $, Bg $- $/ :n MQ $7!$ A4 BN $N 9b B. 2= $,<B 8= $G$-$^$9!% 10.1.3 <B9T@-G=8~>eHf %9 %+%i!< %b!< %I$G $N <B9T ;~ 4V$H %Y %/%H %k %b!<%I $G $N<B 9T ;~4V $N Hf$r <B 9T@- G= 8~>e Hf $H$$ $$ $^$9!% $3 $l$r E $H $*$/$H!$>e$N?^$h$j<B9T@-G=8~>eHf 74 $O E = 1 �=� + (1 � � ) $GM?$($i$l$^$9 75 !%<B9T@-G=8~>eHf ( E ) $H%Y%/%H%k2=N( ( � ) $*$h$S2CB.N( ( � ) $N4X78$r%0%i%U$K$7$^$9!% ?^ 10.3: %"%‘%@!<%k$NK!B’ $3 $l $r 8+ $k $H!$ � $, 0 : 9 $D $^ $j %Y %/ %H %k 2= N( $, 90% $r D6 $( $k $" $? $j $+ $i 2C B. N( � $N 4s M? $, Bg I} $K A} 2C $7 $^ $9!%$D $^ $j!$ %Y %/ %H %k 2= N( $, Dc $$ $N $K $$ $/ $i 4h D%$C $F %A%e!< %K %s %0 $7 $F $b $" $^ $j 8z 2L $O 4| BT $G $- $^ $; $s $,!$ %Y %/%H %k 2= N( $, 90% $r D6 $( $? %W %m %0 %i %‘ $K BP $7 $F 2C B. N( $r ?t % >e $2 $k $H Bg I} $J <B 9T @- G= 8~ >e $, F@ $i $l $k $3 $H $K $J$j$^$9!% %W%m%0%i%‘$N9bB.2=$N$?$a$K$O!$$^$:%Y%/%H%k2=$G$-$kItJ,$r$G$-$k$@$1A}$d$7 � $NCM$r 1 $K6aIU$1$?>e$G!$ 2CB.N( � $r>e$2$k$3$H$r9M$($^$9!% 74 AjBP=hM}B.EY$H$b$$$$$^$9!% 75 $3$N<0$r%"%‘%@!<%k$NK!B’$H$$$$$^$9!%

10.1 %Y%/%H%k=hM}$H$O 105 10.1.4 %Y%/%H%k2=N(!$2CB.N($N5a$aJ} %Y%/%H%k2=N( � $H2CB.N( � $NCM$O<!$N<0$G35;;$G$-$^$9!% � � S � ( C P U � V P U ) S ; � � S � ( C P U � V P U ) V P U ; S : %9%+%i!<%b!<%I$G$NA4 CPU ;~4V C P U : %Y%/%H%k%b!<%I$G$NA4 CPU ;~4V V P U : %Y%/%H%k%b!<%I$G$N%Y%/%H%k%f%K%C%H$N@jM-;~4V $? $@ $7!$ 0l HL $K %9 %+ %i!< %b!< %I $G $O <B 9T ;~ 4V $, Bg I} $K A} $( $k $? $a!$ $o $6 $o $6 %Y %/ %H %k 2= N( $N B, Dj $N $? $a $@ $1 $K %9 %+ %i!< %b!< %I $G <B 9T $9 $k $N $O 8= <B E* $G $O $" $j $^ $; $s!% $= $N >l 9g!$ %Y %/ %H %k %b!< %I $G <B 9T $7 $? ;~ $N A4 CPU ;~4V$KBP$9$k nn %Y%/%H%k%f%K%C%H@jM-;~4V$NHf V P U =C P U $r%Y%/%H%k2=N($NL\0B$H$7$F2<$5$$ 76 !% C P U , V P U $NCM$O%W%m%0%i%‘A4BN$J$i$P tiemx %3%^%s%I!$%5%V%k!<%A%s$d DO %k!<%WC10L$J$i$P CLOCKV %5%V%k!<%A%s$rMQ$$$F7WB,$9$k$3$H$,$G$-$^$9!% 10.1.5 %Y%/%H%k2=$,4|BT$G$-$k%W%m%0%i%‘ %Y%/%H%k1i;;$K$h$k9bB.2=$,4|BT$G$-$k%W%m%0%i%‘$O � Bg5,LO$JG[Ns$rMQ$$$F � DO %k!<%W$K$h$k1i;;$,B?$$ $b $N $K 8B $i $l $^ $9!% %Y %/ %H %k 2= $O DO %k!< %W $K 8B $i $l 77 !$ IF/GOTO J8!$ DO WHILE J8!$ DO UNTIL J8 $J $I $O %Y %/%H%k2=$5$l$^$;$s!% 2C B.N( � $O 7W;; 5! $N@- G= $@ $1$G $J $/!$%W %m %0 %i%‘ $N @- <A$K $h$C $FJQ 2= $7 $^$9!% 0l HL$K <! $N %W%m %0 %i %‘$O � $, Bg$-$/$J$k$3$H$,4|BT$5$l$^$9!% � %Y %/ %H %k %G!< %? $N MW AG ?t ( %Y %/ %H %k D9 ) $, B? $$ $[ $I!$ 0l 3g $7 $F =h M} $G $- $k G[ Ns %G!< %? $N ?t $, A} $(!$ =h M} 8z N( $, A} 2C $7 $^ $9!% %Y %/ %H %k D9 $O!$ DO %k!< %W $N 2s E> ?t $r D6 $( $k $3 $H $O $" $j $^ $; $s!% =>$C $F DO %k!< %W $N 2sE>?t$,B?$$%W%m%0%i%‘ 78 Dx!$2CB.N($N%"%C%W$,4|BT$G$-$^$9!% $^ $?!$ %Y %/ %H %k D9 $, 6K C< $K C; $$ $H %9 %+ %i!< %b!< %I $G $N <B 9T $N J} $, B. $$ $3 $H $, $" $j $^ $9!% %Y %/ %H %k 2= N( $O 9b$$$N$K$"$^$j9bB.2=$5$l$J$$>l9g$O!$ DO %k!<%W$N2sE>?t$r%A%’%C%/$7$F$_$F2<$5$$!% � G[ Ns %G!< %? $N 0z MQ $O $G $- $k $@ $1 O" B3 $7 $? J} $, 8z N( $h $/ =h M} $5 $l $^ $9!% G[ Ns $N =h M} $O $G $- $k $@ $1 Ns J} 8~ $N 7W;;$r9T$C$?J}$,O"B3E*$J%a%b%j!<%"%/%;%9$H$J$j$^$9!% � 7W;;5!;q8;$NM-8zMxMQ$N4QE@$+$i$O!$ DO %k!<%WCf$N1i;;;R$,B?$$J}$,9bB.2=$,4|BT$G$-$^$9!% 10.1.6 %Y%/%H%k2=$5$l$k%G!<%?$N7? %Y%/%H%k2=$NBP>]$H$J$k%G!<%?7?$OI= 10.1 $NDL$j$G$9!% 76 $3$NHf$r VU N($H$$$$$^$9!%$b$A$m$s%9%+%i!<%b!<%I$H$NAjBPHf$r5a$a$k$K$3$7$?$3$H$O$"$j$^$;$s!% 77 where 9=J8!$G[NsL>$G$N1i;;$b%Y%/%H%k2=$NBP>]$H$J$j$^$9!% 78 $o$+$j$d$9$$8@MU$r;H$($P!V$V$s$^$o$9!W

106 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg I= 10.1: %Y%/%H%k2=$NBP>]$H$J$k%G!<%?7? 79 %Y%/%H%k2=$5$l$k %Y%/%H%k2=$5$l$J$$ REAL*4 REAL*16 REAL*8 COMPLEX*8 COMPLEX*32 COMPLEX*16 LOGICAL*4 LOGICAL*1 INTEGER*4 INTEGER*2 INTEGER*8 4 G\@:EY%G!<%?$O%Y%/%H%k2=$NBP>]30$G$"$k$3$H$KCm0U$7$F$/$@$5$$!% 10.1.7 %Y%/%H%k2=%a%C%;!<%8 %W%m%0%i%‘$N DO %k!<%W$,%Y%/%H%k2=$5$l$?$+$I$&$+$O!$ -Wv,-m3 %*%W%7%g%s$G!$$^$?!$%Y%/%H%k2=%a%C%;!< %8IU$-$N%=!<%9%W%m%0%i%‘$r -Ps $N;XDj$G8+$k$3$H$,$G$-$^$9!% 00000286 s do i=1,9 00000287 m if(Node_u(i).ne.0) then 00000288 s4 do j=1,4 00000289 v4 im=Node_u(i) 00000290 v4 jm=Node_p(j) 00000291 m4 G(im,2*n+jm) = G(im,2*n+jm) - Local_Ex(j,i) 00000293 v4 end do 00000294 v end if 00000295 v end do 5-9f$O DO J8$KBP$9$k5-9f$H$=$l0J30$NJ8$KBP$9$k5-9f$,$"$j$^$9!% I= 10.2: DO J8$KBP$9$kI=<(5-9f v DO %k!<%W$K4^$^$l$kJ8$,!$$9$Y$F%Y%/%H%k2=$5$l$?!% m DO %k!<%W$K4^$^$l$kJ8$K!$%Y%/%H%k2=$5$l$?$b$N$H$5$l$J$+$C$?$b$N$,:.:_$7$F$$$k!% s DO %k!<%W$K4^$^$l$kJ8$O!$%Y%/%H%k2=$5$l$J$+$C$?!% I= 10.3: DO J80J30$KBP$9$kI=<(5-9f v $3$NJ8$O%Y%/%H%k2=$5$l$?!% m $3$NJ8$K$O%Y%/%H%k2=$5$l$?$b$N$H$5$l$J$+$C$?$b$N$,:.:_$7$F$$$k!% s $3$NJ8$O%Y%/%H%k2=$5$l$J$+$C$?!% %Y%/%H%k2=BP>]30!% DO %k!< %W $, %Y %/ %H %k 2= 2D G= $G $"$C $F $b!$ 7W ;; 5! $N @- G= >e %Y %/ %H %k 2= $7 $J $$ J} $, F@ :v $H %3 %s %Q %$ %i $, H= CG $7 $?>l9g!$ DO J8$K$O s $r!$$^$?%k!<%WFb$NJ8$K$D$$$F$O?GCG%a%C%;!<%8$r$=$N$^$^=PNO$7$^$9!% $^$?!$I=<(5-9f$N8e$K!$?t;z$,$/$C$D$$$F$$$k$3$H$b$"$j$^$9!% 00002057 s3 DO J=1,3 00002064 v3 LOOEZZ(I,J)=LOOEZZ(I,J)+SEGZZ*GGGG 00002065 v3 LOOERR(I,J)=LOOERR(I,J)+SEGRR*GGGG 00002066 v3 LOOEZR(I,J)=LOOEZR(I,J)+SEGZR*GGGG 00002070 v3 END DO 79 REAL*4 $O REAL , REAL(KIND=4) $HF1$8!$$^$? REAL*8 $O DOUBLE PRECISION , REAL(KIND=8) $HF1$8$G$9!%

10.2 %Y%/%H%k2=$NNc 107 $3 $N ?t ;z $O %k!< %W %" %s %m!< %j %s %0 80 $K $h$C $F E8 3+ $5 $l $? ?t $r 0U L# $7 $^ $9!% Nc $G $O 3 2s $N %" %s %m!< %j %s %0 $, 9T $o $l$F$$$^$9!% 10.2 %Y%/%H%k2=$NNc G[ Ns $K BP $9 $k DO %k!< %W $, $9 $Y $F %Y %/ %H %k 2= $5 $l $k Lu $G $O $" $j $^ $; $s!% %Y %/ %H %k 2= $5 $l $k J8 $O 8B $i $l $F $$ $^ $9!%$3$3$G$O!$$I$N$h$&$J DO %k!<%W$,%Y%/%H%k2=$5$l$k$N$+!$6qBNE*$JNc$r$"$2$J$,$i@bL@$7$^$9!% 10.2.1 BeF~J8 00000015 v DO I=1,N 00000016 v C(I)=B(4*I+1)+A(I) 00000017 v END DO $h$/$"$k7A$NBeF~J8$G$9!%G[Ns$NE:;z$K DO JQ?t$N1i;;$,F~$C$F$$$F$b%Y%/%H%k2=$5$l$^$9!% 10.2.2 >r7o$D$-7W;; 00000012 v DO I=1,N 00000013 v IF(A(I)>0.5D0) THEN 00000014 v C(I)=B(I)+A(I) 00000015 v ELSE 00000016 v C(I)=SQRT(B(I)) 00000017 v END IF 00000018 v END DO $3$l$b$h$/$"$k7A$N IF J8$G$9!% SQRT , SIN $J$I!$DL>o$NAH$_9~$_4X?t$J$i$PLdBj$J$/%Y%/%H%k2=$5$l$^$9!% 10.2.3 AmOB!&Fb@Q7W;; 00000015 S=0.0D0 00000016 T=0.0D0 00000017 v DO K=1,N 00000018 v S=S+A(I,K) 00000019 v T=T+A(I,K)*B(K,J) 00000020 v END DO AmOB S $HFb@Q T $r5a$a$k7W;;$b!$%W%m%0%i%‘$N7A$+$i<+F0E*$K%Y%/%H%k2=$5$l$^$9!% 10.2.4 :GBgCM!&:G>.CM 00000011 S= 1.0D+10 00000012 T=-1.0D+10 00000013 v DO I=1,N 00000014 v S=MIN(S,A(I)) 00000015 v T=MAX(T,A(I)) 00000016 v END DO 80 DO %k!<%W$N7+$jJV$72s?t$r8:$i$9:GE,2=$N$3$H!%%k!<%WFb$N<B9TJ8$r n =E$KE83+$9$k$3$H$G%k!<%W$N2sE>?t$r 1 =n $K:o8:$9$k!%

108 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg :GBgCM!&:G>.CM$r5a$a$k4X?t MAX , MIN $b%Y%/%H%k2=$5$l$^$9!%2<$NMM$K IF J8$rMQ$$$F=q$$$F$bBg>fIW$G$9!% 00000011 S= 1.0D+10 00000012 T=-1.0D+10 00000013 v DO I=1,N 00000014 v IF(S.GT.A(I)) S=A(I) 00000015 v IF(T.LT.A(I)) T=A(I) 00000016 v END DO $5$i$K!$ F ortran 90 $NI8=‘AH$_9~$_4X?t MAXVAL , MINVAL $G$b%Y%/%H%k2=$5$l$^$9!% 00000011 v S= MAXVAL(A(1:N)) 00000012 v T= MINVAL(A(1:N)) 10.2.5 %j%9%H%Y%/%H%k 00000013 v DO I=1,N 00000014 v B(I)=A(L(I)) 00000015 v C(I)=A(I) 00000016 v END DO L(I) $,E:;z$H$J$k%j%9%H ( %$%s%G%C%/%9 ) %Y%/%H%k$G$9!% 10.2.6 <}=8!&3H;67W;; 00000012 J=1 00000013 v DO I=1,N 00000014 v IF(A(I)<0.0D0) THEN 00000015 v B(J)=A(I) 00000016 v J=J+1 00000017 v END IF 00000018 v END DO <}=87W;;$H$O!$>r7o$rK~$?$9G[NsMWAG$r=8$a$k7W;;$G$9!% 00000020 J=1 00000021 v DO I=1,N 00000022 v IF(A(I)<0.0D0) THEN 00000023 v A(I)=B(J) 00000024 v J=J+1 00000025 v END IF 00000026 v END DO 3H;67W;;$O!$5U$K>r7o$rK~$?$7$?>l9g!$B>$NCM$K3H;6$7$F$7$^$&7W;;$G$9!% 10.2.7 B?=E%k!<%W DO %k!< %W $, Fs =E 0J >e $N $3 $H $r B? =E %k!< %W $H $$ $$ $^ $9!% B? =E %k!< %W $O!$ $= $N Cf $N 1 $D$@$1 $, %Y %/ %H %k 2= $N BP >]$K$J$j$^$9!%$I$N%k!<%W$rA*Br$9$k$+$O!$%7%9%F%‘$,0lHV$h$+$l$HH=CG$7$?$b$N$rA*Br$7$F$/$l$^$9!%

10.3 %Y%/%H%k2=$5$l$J$$Nc 109 00000072 s2 DO K=MM+1,M 00000073 v2 DO I=1,L 00000074 v2 C(I,J)=C(I,J)+A(I,K)*B(K,J) 00000075 v2 END DO 00000076 s2 END DO $3$l$O!$FbB&$N%k!<%W$,%Y%/%H%k2=$5$l$?$3$H$r<($7$F$$$^$9!% 00000012 v2 DO J=1,N 00000013 s2 DO I=3,N 00000014 v2 A(I,J)=A(I-2,J)+B(I,J) 00000015 s2 END DO 00000016 v2 END DO Fb B& $N%k!< %W $O Fs <! $N2s 5" ;2 >H $, $"$k $? $a %Y %/ %H%k 2= $G $- $^ $;$s!% $7 $+ $7!$ E: ;z J $K $D$$ $F $O %Y %/ %H%k 2= $G $- $k$?$a!$30B&$N%k!<%W$,%Y%/%H%k2=$5$l$F$$$^$9!% 10.2.8 B?=E%k!<%W$N0l=E2= 00000014 v DO J=1,N 00000015 v DO I=1,N 00000016 v A(I,J) = SQRT(C(I,J)) 00000017 v B(I,J) = C(I,J)/2.0D0 00000018 v END DO 00000019 v END DO DO %k!< %W $N 7+ $j JV $7 ?t $, >/ $J $$ >l 9g!$ %k!< %W $r 0l =E 2= $7 0l $D $N %Y %/ %H %k $H $7 $F <h $j 07 $& $3 $H $, $" $j $^ $9!% $= $N>l9g!$B?=E%k!<%W$N$I$A$i$K$b v $,I=<($5$l$^$9!% 10.3 %Y%/%H%k2=$5$l$J$$Nc <!$O!$%Y%/%H%k2=$5$l$J$$ DO %k!<%W$NNc$r4v$D$+$"$2$^$9!% 10.3.1 2s5";2>H DO %k!< %W $N A0 $N <B 9T $G Dj 5A $5 $l $? CM $r MQ $$ $? 2s 5" 1i ;; $O %Y %/ %H %k 2= $5 $l $^ $; $s!% $? $@ $7!$ B? =E %k!< %W $N >l 9g$O 10.2.7 @a$NNc$NMM$J%k!<%W8r49$,$5$l$F$$$k>l9g$b$"$j$^$9!% 00000018 s7 do i=2,N 00000019 s7 A(i)=A(i-1)/2 + B(i) 00000020 s7 end do M-1800/20U, VP2600/10 $G$O!$ 0l <! 2s 5"1i ;; $^ $G$O %Y %/ %H%k 2= $G $-$^ $7 $? $,!$ VPP700/56 $G$O $G $- $J$/ $J $j$^$7$?!%

110 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg 10.3.2 MxMQ<T4X?t$NAH$_9~$_ DO %k!<%WFb$K%5%V%k!<%A%s$dMxMQ<TDj5A4X?t$r0zMQ$9$kJ8$,$"$k>l9g!$$=$NJ8$O%Y%/%H%k2=$5$l$^$;$s!% 00000012 s DO I=1,N 00000013 s CALL USER(A(I),S) 00000014 s T=T+S 00000015 s END DO 00000021 00000022 SUBROUTINE USER(X,Y) 00000023 REAL*8 X,Y 00000024 Y=ATAN(X)*COS(X)/2.0D0 00000025 RETURN 00000026 END %Y%/%H%k 2=$r B%?J $9$k J}:v $H$7 $F$O!$ CALL J8$r ;H$o $J$$ $h$& $K%W %m%0 %i%‘ $r=$ @5$9 $kJ} K!$H!$K] Lu%* %W%7%g %s$H$7$F30It <jB3$- $r%k!<%WFb $KE83+ $9$k%* %W%7%g%s -N $r;X Dj$9$kJ} K!$H$, $"$j$^ $9!%K]Lu%* %W%7%g%s -N $K $O!$$-$a:Y$+ $$@_ Dj$,MQ 0U$5 $l$F$$ $^$9 ( IU O? A ;2>H ) !%AH $_9~ $_4X?t $NE8 3+$O!$:G E,2= %*%W%7%g %s -Of $G$b <B 8=$G$-$^$9!% 00000012 v DO I=1,N 00000013 vi CALL USER(A(I),S) 00000014 v T=T+S 00000015 v END DO %a%C%;!<%8$N \ vi " $O!$$=$NItJ,$K4X?t$,E83+$5$l!$%Y%/%H%k2=$5$l$?$3$H$r0UL#$7$F$$$^$9!% 10.3.3 G[Ns$N%Y%/%H%k2=;X<( G[Ns$NE:;z$K@0?t$N%$%s%G%C%/%9%Y%/%H%k$rMQ$$$k>l9g$,$h$/$"$j$^$9!% 00000013 s8 DO I=1,N 00000014 m8 A(L(I)) = A(L(I)) + 3.0D0 00000015 v8 END DO Nc$G$O!$ L(I) $,%$%s%G%C%/%9%Y%/%H%k$G$9!%$3$N>l9g!$G[Ns A $NE:;z$,2s5"%G!<%?$G$"$k2DG=@-$,$"$k$?$a!$ %Y%/ %H %k 2= $G $- $^ $; $s!% $b $7 L(I) $N CM $N =E J# $, $J $$ $3 $H $, %" %k %4 %j %: %‘ >e $o $+$C $F $$ $k $J $i!$ 6/ @) E* $K %Y %/ %H%k2=$9$k@)8f9T$r%=!<%9$KKd$a9~$‘$3$H$,$G$-$^$9!% 00000013 !OCL NOVREC(A) 00000014 v DO I=1,N 00000015 v A(L(I)) = A(L(I)) + 3.0D0 00000016 v END DO Nc$G$O!$ DO %k!<%WFb$NG[Ns A $K$D$$$F2s5"1i;;$,$J$$$3$H$r;XDj$7$F$$$^$9!% $? $@ $7!$ :G E, 2= @) 8f 9T $O %=!< %9 %W %m %0 %i %‘ $K ;X <( 9T $r Kd $a 9~ $‘ $H $$ $& @- <A $+ $i!$ K] Lu %7 %9 %F %‘ $K Bg $- $/ 0M B8 $7$^ $9!% 8D ?M E* $J 0U 8+ $G $9 $,!$ $G $- $k $@ $1 :G 8e $N <j CJ $H $7 $F $H$C $F $* $-!$ %=!< %9 %W %m %0 %i %‘ $N =$ @5 $J $I $K $h$C $FBP =h $9 $k J} $,!$ B> $N 7W ;; 5! %7 %9 %F %‘ $K $b DL MQ $9 $k %W %m %0 %i %‘ $K ;E >e $2 $k $3 $H $, $G $- $k $H ;W $$ $^ $9!% :G E, 2= @) 8f9T$N>\:Y$O [1] $r;2>H$7$F$/$@$5$$!%

10.4 %A%e!<%K%s%0$NJ}?K 111 10.3.4 4 G\@:EY ;DG0$J$3$H$K 4 G\@:EY7?$O%Y%/%H%k2=$NBP>]30$G$9!% 00000005 REAL*16 A(N),B(N) : 00000011 s9 DO I=1,N 00000012 s9 B(I) = A(I) + 1.0Q0 00000013 s9 A(I) = 1.0Q0 00000014 s9 END DO Nc $N $h $& $K %9 %+ %i!< %b!< %I $G $N <B 9T $H $J $j!$ <B 9T ;~ 4V $O C1 @: EY $d G\ @: EY $K Hf $Y $F Bg $- $/ A} 2C $7 $^ $9!% 4 G\ @: EY 1i;;$r9T$&>l9g$O!$M_$7$$@:EY$H<B9T;~4V$N%P%i%s%9$r$h$/9M$($J$,$i%W%m%0%i%_%s%0$7$F$/$@$5$$!% 10.4 %A%e!<%K%s%0$NJ}?K 7P 83 E* $K!$ %W %m %0 %i %‘ $N $4 $/ 0l It $N %5 %V %k!< %A %s!$ $5 $i $K $= $N Cf $N $4 $/ 0l It $N DO %k!< %W $N %3 %9 %H $, A4 BN $N %3 %9 %H $r :8 1& $7 $^ $9!% $D $^ $j!$ %A%e!< %K %s %0 $N 4p K\ J} ?K $O!$ $3 $N It J, $r FC Dj $7 $F =8 Cf E* $J @- G= 2~ A1 $r 9T $& $3 $H $GA4BN$N9bB.2=$rA@$&$3$H$K$J$j$^$9!%6qBNE*$K$O<!$N<j=g$H$J$j$^$9!% 1. CLOCKV 4X ?t!$<B 9T 2r@O %D!< %k$K $h$C$F %W %m%0 %i %‘$N Cf $G<B 9T ;~4V $N B?$/ $+ $+$k %5 %V%k!< %A%s!$ %k!< %W$r FCDj$9$k!% 2. FCDj$7$?ItJ,$,%Y%/%H%k2=$5$l$F$$$k$+$I$&$+$rK]Lu%a%C%;!<%8$G3NG’$9$k!% 3. %Y %/ %H %k 2= $5 $l $F $$ $J $$ >l 9g $O %=!< %9 $r =$ @5 $9 $k!% $^ $? $O K] Lu %* %W %7%g %s!$ :G E, 2= @) 8f 9T $N A^ F~ $r 8! F$ $9$k!% 4. %Y%/%H%k2=$5$l$F$$$k>l9g$G$b!$%Y%/%H%kD9$rD9$/$9$k$J$I$N%A%e!<%K%s%0$r9T$&!% 10.5 %W%m%0%i%_%s%0$NCm0UE@ 10.5.1 AGD>$K%W%m%0%i%‘$r=q$/ %Y %/ %H %k 2= $K $h$C $F Bg I} $J B. EY %"%C %W $, 4| BT $G $- $k 2U =j $O!$ 10.2 @a $G >R 2p $7 $? %Q %?!< %s $N $h $& $J !VBg 5, LO $J G[Ns$KBP$9$k DO %k!< %WFb$N 4JC1 $J1i;;!W$G$9!%=>$C$F!$$"$^ $j5;9*$KAv$i$J$$AGD> $J%W%m%0%i%‘$r=q$/$3 $H $,4pK\$G$9!% 10.5.2 SSL I I/VP $NMxMQ AG D> $K %W %m %0 %i %‘ $r =q $/ $H!$ 9T Ns $H %Y %/ %H %k $N @Q $d O" N) 1 <! J} Dx <0!$ 8G M- CM Ld Bj $J $I!$ 4p K\ E* $J @~ 7A 7W ;; $K B?$/$N%3%9%H$,$+$+$k%1!<%9$,B?$/$J$j$^$9!%$=$N>l9g!$%O!<%I%&%’%"$N@-G=$r:GBg8B$K0z$-=P$9$h$&$K%A%e!< %K%s%0$5$l$?%5%V%k!<%A%s%i%$%V%i%j!$FC$KK\%;%s%?!<$G$O SSL I I/VP $r@Q6KE*$KMxMQ$9$k$3$H$G!$3JCJ$N9b B.2=$,4|BT$G$-$^$9!% 10.5.3 %G!<%?%"%/%;%9$N8zN(2= I F ortran $N%G!<%?$ONsJ}8~$K;2>H$9$kJ}$,%a%b%j$,O"B3$7$F%"%/%;%9$5$l!$9bB.$K<B9T$G$-$^$9!%

112 10 %Y%/%H%k%W%m%0%i%_%s%0F~Lg A = 0 B B B B @ a 11 a 12 � � � a 1 n a 21 a 22 � � � a 2 n . . . . . . . . . . . . a n 1 a n 2 � � � a nn 1 C C C C A NsJ}8~$N%"%/%;%9 a 11 a 21 � � � a n 1 � � a 12 a 22 � � � a n 2 � � � � � a 1 n a 2 n � � � a nn A = 0 B B B B B @ a 11 a 12 � � � a 1 n a 21 a 22 � � � a 2 n . . . . . . . . . . . . a n 1 a n 2 � � � a nn 1 C C C C C A 9TJ}8~$N%"%/%;%9 a 11 � � a 21 � � � � � a n 1 a 12 � � a 22 � � � � � a n 2 � � � a 1 n � � a 2 n � � � � � a nn =>$C$F!$ 2 <! 85 G[ Ns $N E: ;z $N $= $l $> $l $r Fs =E $N DO %k!< %W $G F0 $+ $9 $h $& $J >l 9g $K $O!$ Fb B& $N DO %k!< %W $G Bh 1 $NE:;z$,F0$-!$30B&$N DO %k!<%W$GBh 2 $NE:;z$,F0$/$h$&$K%W%m%0%i%‘$r=q$/$H$h$$$G$7$g$& 81 !% 10.5.4 %G!<%?%"%/%;%9$N8zN(2= I I <g 5- 21 >e $N $H $S $H $S $N %G!< %? $r ;2 >H $9 $k $H $-!$ %G!< %? $N 4V 3V $K $h$C $F $O ;2 >H $N 6% 9g $r 5/ $3 $7!$ @- G= $, Bg $- $/ Dc2<$9$k$3$H$,$"$j$^$9!% VPP700/56 $G$O 2 <!85G[Ns A(N,N) $N@k8@$G N=512 $H$9$k$H:G0-$N @-G=Nt2=$,$* $-$^$9 82 !% $3$l$rKI$0$?$a$K$O!$ 1 9TJ,$@$1G[Ns%a%b%j!<$NL5BL;H$$$K$J$k$N$O3P8g$N>e$G<!$N$h$&$KG[Ns@k8@$7$^$9!% PROGRAM SAMPLE IMPLICIT NONE INTEGER NMAX PARAMETER(NMAX=512) REAL*8 A(NMAX+1,NMAX) ! G\@:EY$N>l9g : 10.5.5 %j%9%H%Y%/%H%k$N8B3& %j %9 %H %Y %/ %H %k $O!$ %a %b %j @a Ls $N 4Q E@ $+ $i $h $/ ;H $o $l $^ $9!% $7 $+ $7!$ VPP700/56 $G %j %9 %H %Y %/ %H %k $r MQ $$ $?%W %m %0 %i %_ %s %0 $r $9 $k $H!$ %a %b %j %" %/ %; %9 $N @) 8B $+ $i %T!< %/ @- G= $, Ls H> J, $K Mn $A $F $7 $^ $$ $^ $9!% $3 $l $K K~ B- $G$-$J$$?M$O!$%j%9%H%Y%/%H%k$r;H$C$?%"%k%4%j%:%‘$=$N$b$N$rJQ99$9$kI,MW$,$"$j$^$9!% 81 F ortran 90/VP $N >l 9g $O!$ %3 %s %Q %$ %i $, ?F @Z $K %k!< %W $r F~ $l 49 $( $F $/ $l $k >l 9g $, B? $$ $G $9!% $‘ $7 $m %o!< %/ %9 %F!< %7%g %s $G $N %W %m %0 %i %‘$KM-8z$J%F%/%K%C%/$G$9!%$A$J$_$K C $O%"%/%;%9$,5U$K$J$j$^$9!% 82 $H IY ;N DL$N 3+ H/ $N ?M $+ $i Hs 8x<0 $K J9 $- $^ $7 $?!% F1 0l$N %P %s %/ $K BP $7 $F O" B3$7 $F %" %/ %; %9 $r 9T $J$& $H $-!$ 1 2s $N %" %/ %; %9 $N8e!$ <! $K %G!< %?%"%/ %;%9 $,2D G=$K $J$k >uBV $K $J$k $^$G $KD9 $$;~ 4V $rMW $9$k >uBV $r!V%P %s %/%3 %s%U %j%/ %H!W$H8F $S$^ $9!% 0lHL E*$K!$ N $r 64 $N G\?t $K$9 $k $3 $H$OHr$1$?J}$,$$$$$G$7$g$&!%

113 11 JBNs2=%W%m%0%i%_%s%0F~Lg $3 $N >O $G $O!$ F ortran 90/VPP $K $h $k JB Ns %W %m %0 %i %_ %s %0 $K $D $$ $F 4J C1 $K 2r @b $7 $^ $9!% >\ $7 $/ $O [5], [2] $r 8f Mw$/$@$5$$!% 11.1 JBNs2=$N%$%a!<%8 11.1.1 X OCL 9T F ortran 90/VPP $G $O!$ %=!< %9 %W %m %0 %i %‘ $K !V3H D% :G E, 2= @) 8f 9T!W $H 8F $P $l $k JB Ns 2= $K 4X $9 $k ;X <( 9T $r Kd $a 9~$_!$K]Lu;~%*%W%7%g%s -Wx $rIU2C$7K]Lu!$JT=87k9g$9$k$3$H$K$h$jJBNs2=$r9T$$$^$9!% SUBROUTINE SETDAT(A,B) INTEGER LA,N,NPE,NMAX,NBPE PARAMETER (LA=18000,N=LA,NPE=32) PARAMETER (NMAX=((LA-1)/NPE+1)*NPE,NBPE=100*NPE,LD=NMAX) DOUBLE PRECISION A(LD,NMAX),B(LD,NMAX),PI INTEGER I,J !XOCL PROCESSOR P_MAIN(NPE) ! 3HD%:GE,2=@)8f9T 1 !XOCL SUBPROCESSOR P(NPE)=P_MAIN(1:NPE) ! 3HD%:GE,2=@)8f9T 2 !XOCL INDEX PARTITION IP= (PROC=P,INDEX=1:NMAX,PART=BAND) ! 3HD%:GE,2=@)8f9T 3 !XOCL LOCAL A(:,/IP),B(:,/IP) ! 3HD%:GE,2=@)8f9T 4 PI=4.0D0*ATAN(1.0D0) !XOCL SPREAD DO /IP ! 3HD%:GE,2=@)8f9T 5 DO 10 J=1,N DO 20 I=1,N A(I,J)=SQRT(2.0D0/(N+1))*SIN(I*J*PI/(N+1)) B(I,J)=A(I,J) 20 CONTINUE 10 CONTINUE !XOCL END SPREAD ! 3HD%:GE,2=@)8f9T 6 RETURN END 3HD%:G E,2=@)8f9T $O X OCL 9T $H$b $$$$$^$9 83 !% X OCL 9T$N5-=RJ} K!$O!$Bh 1 7e$+ $iBh 5 7e$^$G$, !TI,$:!U \ !XOCL " $G ;O $^ $j $^ $9!% 8G Dj 7A <0 $G $O *XOCL $b 5v$7 $^ $9!% $^ $?!$ >. J8 ;z $G !xocl $H =q $$ $F $b 9= $$ $^ $; $s!% 0J 2<$O$9$Y$F !XOCL $GE}0l$7$^$9!% !234567890 ! $3$l$OC1$J$k%3%a%s%H !XOCL PROCESSOR P_MAIN(NPE) ! XOCL 9T 83 \eXtended Optimization Control Line" $NN, $G$9!% F ortran 90/VPP FH<+ $NMQ 8l$G $9!%$^ $?!$%Y %/%H %k2= $K 4X$9 $k;X <(9T $G$" $k OCL 9T$b$"$j$^$9 ([1]) !%

114 11 JBNs2=%W%m%0%i%_%s%0F~Lg !XOCL $KB3$/Bh 6 7eL\$O6uGr$G$9!% Bh 7 7e0J9_$KJBNs2=$K4X$9$k9=J8$r5-=R$7$^$9 84 !% !XOCL $N7QB3$O!$7QB3$9$k9T$N:G8e$K & $r5-=R$7$^$9!% !XOCL INDEX PARTITION IP= (PROC=P,INDEX=1:NMAX, & ! <!$N9T$X7QB3 !XOCL PART=BAND) K]Lu ;~%*%W %7%g%s -Wx $r;XDj $7$J$$ $H!$ !XOCL $O%3%a %s%H9T $H8+$J $5$l$^ $9 85 !%=>$C$F!$ C10l PE HG$N F or- tran %W%m%0%i%‘ (F ortran 90/VP) $dB>$N%o!< %/%9%F!<%7%g%s$N%3%s%Q%$%i$H$N8_49 @-$OJ]$?$l$^$9 86 !%6qBNE* $J3HD%:GE,2=@)8f9T$N5!G=$O<!@a$G>R2p$7$^$9!% 11.1.2 JQ?t$NG[CV JBNs=hM}$G$b$C$H$b=EMW$J$N$,!$G[Ns$KBeI=$5$l$k JQ?t $r3F PE $K$I$N$h$&$K3d$j?6$k$+$G$9!% F ortran 90/VPP $K$*$1$kJQ?t$N7ABV$O!$ %0%m!<%P%kJQ?t $H %m!<%+%kJQ?t $H$KJ,N‘$5$l$^$9!% !|%0%m!<%P%kJQ?t 1 >O$G>R 2p$7$?$h $&$K!$ VPP700/56 $O3F PE $,$= $l$>$lFH N)$7$?%a %b%j$H%W %m%;%C%5$r ;}$D%Y%/ %H%k7W;; 5! $@$H8+$k$3$H$,$G$-$^$9!% ?^ 11.1: VPP700/56 $N%$%a!<%8 F ortran 90/VPP $G $O!$ $3 $l $i J* M} E* $KJ, ;6 $7 $? %a %b %j $r $" $? $+ $b 0l $D $N %a %b %j 6u4V $G $" $k $+ $N $h $& $K 8+ $; $k 5!G= $, $" $j $^ $9!% O@ M} E* $K %a %b %j $, 1 $D $N $h $& $K 8+ $( $k 6u 4V $r %0 %m!< %P %k 6u 4V 87 $H 8F $S!$ %0 %m!< %P %k 6u 4V $K G[ CV$5$l$?JQ?t$r %0%m!<%P%kJQ?t ( glob al variable ) $H8F$S$^$9!% ?^ 11.2: %0%m!<%P%kJQ?t$K$h$k%a%b%j$N6&M- I ?^ 11.2 $O $9$Y $F$N PE $N %a %b%j $r 0l$D $N %0%m!< %P %k6u 4V $H$7 $F8+ $? 6KC< $J Nc$G!$ <B :]$N 7W ;;$G $O3F PE $N %a %b %j$N0lIt$r%0%m!<%P%kJQ?t$H$7$F@k8@$7$^$9!% ?^ 11.3: %0%m!<%P%kJQ?t$K$h$k%a%b%j$N6&M- I I 84 JB Ns2= F ortran $O!$ F OR TRAN 77 $r6/ $/ 0U <1$7 $? ;E MM$H $J$C $F $* $j!$ F ortran 90 $N!V<+ M3 7A <0%W %m %0 %i%_ %s %0!W $N@: ?@ $+ $i 0oC& $7$F$$$^$9!%$7$+$7!$8=:_$N$H$3$m!$%W%m%0%i%‘$N8+$d$9$5$r9M$($k$HDL>o$N%W%m%0%i%‘$bBh 7 7e$+$i=q$-;O$a$?J}$,$$$$$G$7$g$&!% 85 F ortran 90 $G$O!$ \ ! " 0J9_$OCm<a$H8+$J$5$lL5;k$5$l$^$9!%$J$*!$$3$N5!G=$O F OR TRAN77 EX/VP $G$b;HMQ$G$-$^$9!% 86 $H$O$$$C$F$b!$$"$^$j!V8+1I$(!W$,$$$$%W%m%0%i%‘$H$O8@$($J$/$J$j$^$9!% 87 $"$/$^$G$b%=%U%H%&%’%"$NNO$K$h$C$F<B8=$5$l$?6u4V$G$9$N$G!$!V2>A[%0%m!<%P%k6u4V!W$H$b$$$$$^$9!%

11.1 JBNs2=$N%$%a!<%8 115 %0%m!<%P%kJQ?t$O!$$9$Y$F$N PE $+$i6&DL$K;2>H$9$k$3$H$,$G$-$^$9!%$D$^$j!$ VPP700/56 $OJ*M}E*$K$O!VJ, ;6 %a %b %j 7? 7W ;; 5!!W $G $" $j $J $, $i!$ O@ M} E* $K $O %0 %m!< %P %k JQ ?t $K $h$C $F !V6& M- %a %b %j 7? 7W ;; 5!!W $G $" $k $+ $N $h $&$K8+$k$3$H$b$G$-$^$9 88 !%$?$@$7!$ %0%m!<%P%kJQ?t$O%G!<%?%"%/%;%9$K;~4V$,$+$+$j!$G[Ns1i;;$b%Y%/%H%k2=$G$-$^$;$s!% PE 4V $N %G!< %? DL ?. $O %M%C %H %o!< %/ $r 7P M3 $7 $F 9T $$ $^ $9!% 0[ $J $k PE( Nc $( $P PE1 $H PE2) $N %G!< %? E> Aw $O PE Fb $N E> Aw ( Nc $( $P PE1 $N Cf $@ $1 ) $K Hf $Y $F Bg NL $N ;~ 4V $r MW $7 $^ $9!% $^ $? DO %k!< %W $J $I $N %Y %/ %H %k 2= $b $G $- $^ $; $s $N $G!$ %Y %/ %H %k 7W ;; 5! $H $7 $F $N @- G= $r H/ 4x $9 $k $3 $H $, $G $- $^ $; $s!% $D $^ $j!$ <B :] Ld Bj $H $7 $F %0 %m!< %P %k G[ Ns$rMQ$$$?D>@\$N1i;;$O;H$$$b$N$K$J$j$^$;$s!% %0 %m!< %P %k JQ ?t $O!$ DL >o J, 3d %m!< %+ %k JQ ?t $H EQUIVALENCE J8 $K $h $j 5- 21 0h $r 6& M- $7!$ 0[ $J $k PE 4V $N %G!< %?8r49$rCg2p$9$k$?$a$KMxMQ$5$l$^$9 (cf.11.2.9 @a ) !% ?^ 11.4: %0%m!<%P%kJQ?t$K$h$k%G!<%?$N;2>H ?^ 11.4 $O PE0 $N A(1) $r %0 %m!< %P %k JQ ?t $H $7 $F @k 8@ $9 $k $3 $H $G!$ 0[ $J $k PE $+ $i ;2 >H $G $- $k $h $& $K $9 $k Nc $G $9!% !|%m!<%+%kJQ?t 3F PE $N %a %b %j$K G[ CV $5 $l $? JQ?t $r %m!< %+ %k JQ ?t ( lo c al variable ) $H8F $S $^ $9!% %m!< %+ %kG[ Ns 89 $O!$ B>$N PE $+$i;2>H $G$-$J$$$+$o$j $K!$ F ortran 90/VP $N<+ F0%Y%/%H%k2=5! G=$,$9$Y$F;H$( $^$9!%0[$J$k PE $+$i%m!< %+ %kJQ?t$r;2>H$9$k$?$a$K$O!$%0%m!<%P%k6u4V$r2p$7$F9T$$$^$9!% %m!<%+%kJQ?t$O!$%G!<%?$NJ,3dJ}K!$K$h$C$F!$$5$i$K =EJ#%m!<%+%kJQ?t $H J,3d%m!<%+%kG[Ns $KJ,$+$l$^$9!% !{=EJ#%m!<%+%kJQ?t !XOCL $G2? $b;XDj $7$J$$ JQ?t$O!$ $9$Y$F$N PE $K=EJ#$7$F 3d $jEv$F $i$l$^ $9!%$3$N %m!<%+%k JQ?t$r =EJ#%m!< %+%kJQ?t ( duplic ate lo c al variable ) $H8F$S$^$9!% Nc$( $P!$ 8PE $rMQ $$$? %W%m %0%i %‘$N Cf$G DOUBLE PRECISION A(100) $G @k8@$5 $l$? G[Ns A $O!$ 3F PE $G=E J#$7$F ?^ 11.5: =EJ#%m!<%+%kJQ?t $HG[ CV$5 $l$^ $9!%$^ $?!$%W %m%0%i %‘$G $3$l $^$? !XOCL $N;X Dj$, $J$$ >l9g $O!$3F PE $G$^$C $?$/ F1$8 1i;; $,<B 9T $5$l$^$9!% 88 %^%K%e%"%k$K$O$3$N9=B$$r!V3,AX%a%b%j7?!W$HL>IU$1$F$$$^$9!% 89 G[Ns@k8@$5$l$?%m!<%+%kJQ?t$N=8$^$j$N$3$H$G$9!%

116 11 JBNs2=%W%m%0%i%_%s%0F~Lg !{J,3d%m!<%+%kG[Ns 1 $D $N PE $N %a %b %j $G $O <} $^ $j $- $i $J $$ Bg $- $J G[ Ns $r ;H MQ $9 $k %W %m %0 %i %‘ $G $O!$ G[ Ns $r J# ?t $N PE $K J, 3d $7 $FG[CV$9$kI,MW$,$"$j$^$9!%$3$NG[Ns$rJ,3d%m!<%+%kG[Ns ( p artitione d lo c al arr ay ) $H8F$S$^$9!% Nc$($P!$ DOUBLE PRECISION A(1000) $G@k8@$7$? A $r 8 $D$N PE $G6QEy$KJ,3d$9$k$H!$G[Ns$N%$%a!<%8$O ?^ 11.6: J,3d%m!<%+%kG[Ns $H$J$j$^$9 90 !% 11.1.3 <B9TJ}<0 VPP700/56 $N<B9TJ}<0$K$O!$C‘<!!$>iD9!$JBNs$N 3 $D$N<B9TJ}<0$,$"$j$^$9!% C‘<!<B9T 1 Bf$N PE $r;H$C$F%W%m%0%i%‘$r<B9T$7$^$9 >iD9<B9T $9$Y$F$N PE $GF10l=hM}$r9T$&J}<0$G$9 JBNs<B9T J#?t$N PE $,=hM}$rJ,C4$7$FJBNs$K<B9T$9$k$3$H$G$9 %^ %k %A %W %m %;%C %5 $N 8z 2L $r 0z $- =P $9 $? $a $K $O!$ JB Ns <B 9T $N It J, $N 3d 9g $r 9b $a $k I, MW $, $" $j $^ $9!% $? $H $( $P!$ 1PE $G$O A, B, C, D $N=h M} $r=g HV $K<B 9T$9 $k I,MW $, $"$j!$ $b$C$H $b %3%9 %H$N $+ $+$k It J,$O C $@ $H$7 $^ $9!%$3 $N C $N It J, $r <j B3 $- $N J, 3d (C1 !A Cn) $K $h$C $F J# ?t $N PE $G JB Ns $K <B 9T $9 $k $3 $H $, $G $- $l $P!$ C $N ;~ 4V $N C; =L$,A4BN$N=hM};~4V$NC;=L$K$D$J$,$j$^$9!% ?^ 11.7: JBNs=hM}$K$h$k<B9T;~4V$NC;=L%$%a!<%8 90 Nc $G $O G[Ns $, PE ?t $G $- $l $$ $K 3d$j @Z $l $F $$ $^ $9 $,!$3d $j @Z $l $J $/ $F $b8e $m $N %W %m %;%C %5 $G<+ F0 E* $K D4 @0 $5 $l $^$9 $N $G!$ FC $K 0U <1 $9$k I,MW$O$"$j$^$;$s!%

11.1 JBNs2=$N%$%a!<%8 117 ?^ 11.7 $N A, D $O 1 Bf $N PE $G<B9T $5$l$F $$$kC‘ <!<B 9T$G$9!% B $O $9$Y$F $N PE $G<B 9T$5$l $k>iD9 <B9T$G $9!% C $NItJ,$O3F PE $K=hM}$,J,C4$5$l$F=hM}$5$l$F$$$kJBNs<B9T$G$9!% >i D9 <B 9T $O JB Ns =h M} $N 0U L# $G $O !VL5 BL!W $J It J, $H $$ $( $^ $9!% $7 $+ $7!$ <B :] $N %W %m %0 %i %‘ $G $O $I $& $7 $F $b =P $F $/$k$h$&$G$9 91 !% $= $N $? $a!$ %; %s %?!< $G $O JB Ns $K <B 9T $5 $l $k 3F PE $N CPU ;~ 4V $N :G D9 $N $b $N $K BP $7 $F 2] 6b $9 $k J} <0 $r :N MQ $7 $F$$$^$9!% 91 !X>i D9!Y $O !VHK ;( $G $o $: $i $o $7 $/ D9 $$ $3 $H!W $G $9 $N $G!$ $b $A $m $s!$ $$ $$ 0U L# $G $O $" $j $^ $; $s!% !V>i D9 $J 2q 5D!W !V>i D9 $J OC!W !V>i D9 $J J8 >O!W$GL5BL$JO+NO$r;H$&$N$O@$$N>o$G$9!%

118 11 JBNs2=%W%m%0%i%_%s%0F~Lg 11.2 3HD%:GE,2=@)8f9T$N5!G= $3 $N @a $G $O!$ 3H D% :G E, 2= @) 8f 9T (X OCL 9T ) $N 5! G= $r >R 2p $7 $^ $9!% X OCL 9T $O @k 8@ 9= J8 (declaration con- struct) $H<B9T9=J8 (executable construct) $KJ,N‘$G$-$^$9!% 11.2.1 @k8@9=J80lMw @k8@9=J8$O!$ INTEGER I,J,K $d REAL A(10,10) $J$I$N@k8@J8$N$"$k>l=j$K5-=R$7$^$9!% I= 11.1: @k8@9=J80lMw @)8fJ8 5!G= PROCESSOR ;HMQ$9$k PE $N?t$HL>A0$N@k8@ SUBPROCESSOR %5%V%k!<%A%sFb$G;HMQ$9$k PE $N?t$HL>A0$N@k8@ INDEX PARTITION J,3d;XDj$NDj5A$HL>A0$N@k8@ LOCAL J,3d;XDj$r$7$?%m!<%+%kG[Ns$N@k8@ GLOBAL %0%m!<%P%kG[Ns$N@k8@ PROC ALIAS %W%m%;%C%5%0%k!<%W$NJLL>$r@k8@ 11.2.2 <B9T9=J80lMw <B9T9=J8$O DO J8$d IF J8$J$I$N$"$k>l=j$K5-=R$7$^$9!% I= 11.2: <B9T9=J80lMw @)8fJ8 5!G= PARALLEL REGION JBNs<B9T$N3+;O END PARALLEL REGION JBNs<B9T$N=*N; SPREAD REGION J8$NJB$S$rJ,3d$7!$J,3dItJ,$r3:Ev%W%m%;%C%5$G<B9T$9$k$3$H$r;XDj REGION SPREAD REGION $NJd=u$H$7$F6h@Z$j$r<($9 END SPREAD REGION SPREAD REGION $N=*N; SPREAD DO DO %k!<%W$rJ,3d$7!$JBNs<B9T$9$k END SPREAD DO SPREAD DO $N=*N; SPREAD MOVE %m!<%+%kJQ?t$H%0%m!<%P%kJQ?t$NBeF~$r0l3gE>Aw$9$k END SPREAD MOVE SPREAD MOVE $N=*N; SPREAD ASSIGNMENT BeF~J8$N<B9T$r!$ PE $,J,C4$7$F<B9T$9$k END SPREAD ASSIGNMENT SPREAD ASSIGNMENT $N=*N; BROADCAST ;XDj$5$l$? PE $N%G!<%?$rE>Aw$9$k OVERLAPFIX B5IU$-J,3d%m!<%+%kG[Ns$NB5ItJ,$K%G!<%?$rE>Aw$9$k UNIFY 3F PE $GDj5A$5$l$?=EJ#%m!<%+%kG[Ns$NCM$rB7$($k MOVEWAIT E>Aw$N40N;$rBT$D$3$H$r;X<( BARRIER PE 4V$G%P%j%"F14|$r<h$k$3$H$r;X<( LOCKON %j!<%8%g%s4V$G$NGSB>@)8f$N6h4V$N3+;O END LOCKON %j!<%8%g%s4V$G$NGSB>@)8f$N6h4V$N=*N; 11.2.3 PR OCESSOR J8 PROCESSOR J8 $O!$%W %m %0%i %‘ $G;H MQ $9 $k PE $N?t $H L>A0 $r @k8@ $7 $^ $9!%2? $O $H$b $" $l!$$3 $N ;X Dj$, $J $$$H %W %m%0%i%‘$,;O$^$j$^$;$s!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 119 !XOCL PROCESSOR P(16) ! %W%m%;%C%5$NDj5A Nc $G $O!$ 16 8D $N PE $r ;H MQ $9 $k $3 $H $r @k 8@ $7 $F $$ $^ $9!% PROCESSOR J8 $K $h$C $F Dj 5A $5 $l $? \ P " $r %W %m %;%C %5 %0 %k!< %W $H 8F $S $^ $9!% %W%m %;%C %5 %0 %k!< %W $N L> A0 $O G$ 0U $G $9!% \ PRO " $G $"$C $F $b \ MAIN_P " $G$"$C $F $b 9= $$ $^ $;$s!%$7$+$7!$%W%m%0%i%‘Fb$NJQ?tL>$H%W%m%;%C%5%0%k!<%WL>$r =EJ#$5$;$k$3$H$O$G$-$^$;$s !%$3$N5-;v$G$O!$ 0lHV0BD>$JL>A0$H$7$F \ P " $H$7$^$9!% PE $N?t$O!$%Q%i%a!<%?$rMQ$$$F PARAMETER (NP=8) !XOCL PROCESSOR P(NP) $H=q$/$3$H$b$G$-$^$9!% F ortran 90 $J$i INTEGER,PARAMETER :: NP=8 !XOCL PROCESSOR P(NP) $H$J$j $^$9 92 !%%W%m %;%C%5%0%k!<%W$r 2 <! 85 ( P(3,3) ) $d 3 <!85 ( P(2,3,4) ) $GDj5A$9 $k$3$H$b$G$- $^$9 93 $,!$ $3$l$O>e5i<TMQ$N%F%/%K%C%/$G$9!% 11.2.4 PR OC ALIAS J8 4{ B8 $N %W %m %;%C %5 %0 %k!< %W $r J, 3d $7 $F JL $N L> A0 $N %W %m %;%C %5 %0 %k!< %W $H $7 $F Dj 5A $9 $k $3 $H $b $G $- $^ $9!% JL L> $O PROC ALIAS J8$G@k8@$7$^$9!% !XOCL PROCESSOR P(32) ! %W%m%;%C%5$NDj5A !XOCL PROC ALIAS P1(8)=P(1:8),P2(24)=P(9:32) ! P $rFs$D$KJ,$1!$JLL>$r$D$1$k Nc $G$O!$ %W %m%;%C %5 %0 %k!<%W P $r Fs $D $KJ, 3d $7$F!$ 8 $D $N PE $+ $i@. $k P1 $H!$ 24 $N PE $+ $i @.$k P2 $KJ, 3d $7$F$$$^$9!% PROC ALIAS J8$O0[$J$k%W%m%;%C%5%0%k!<%W$r6n;H$9$k$?$a!$=i?4<T$O$^$:;H$$$^$;$s!% 11.2.5 SUBPR OCESSOR J8 %5%V%k!< %A%s$K X OCL 9T$,=P $F$/$k>l 9g$O!$%a%$%s %W%m%0%i %‘$G@k8@ $7$?%W%m%;%C %5%0%k!<%W $N>pJs$r 0z$- 7Q$0I,MW$,$"$j$^$9!% $^$:!$%a%$%s%W%m%0%i%‘$G!$%W%m%;%C%5%0%k!<%W$,<!$N$h$&$K@k8@$7$F$"$k$H$7$^$9!% PARAMETER (NP=32) !XOCL PROCESSOR P(NP) %5%V%k!<%A%s$G$N%W%m%;%C%5%0%k!<%W$N0z$-7Q$.$O SUBPROCESSOR J8$G9T$$$^$9!% SUBROUTINE SETDAT(A,B) PARAMETER (NPE=32) !XOCL PROCESSOR P(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL SUBPROCESSOR PS(NPE)=P(1:NPE) ! %W%m%;%C%5%0%k!<%W$N0z$-7Q$. 92 F ortran 90 $N %Q %i %a!< %? B0 @-!$ $* $h $S 0E L[ $N 7? @k 8@ DI J| $N 4Q E@ $+ $i $O!$ \ INTEGER,PARAMETER::NP=8 " $H =q $/ $Y $- $G $9 $,!$ 8= >u F ortran 90 $,$5$[$I?;F)$7$F$$$J$$$3$H$+$i$3$N8e$O F OR TRAN 77 $N5-K!$rF’=1$7$^$9!% 93 >e8B$O 7 <!85$G$9!%

120 11 JBNs2=%W%m%0%i%_%s%0F~Lg SUBPROCESSOR J8 $K $h$C $F!$ %a %$ %s %W %m %0 %i %‘ $N %W %m %;%C %5 %0 %k!< %W $, %5 %V %k!< %A %s Fb $N %W %m %;%C %5 %0 %k!< %W PS $K0z$-7Q$,$l$^$7$?!% \ 1:NPE " $O!$ 1 $+$i NPE $^$G$N PE $r0UL#$7$^$9!% $^$?!$%a%$%s%W%m%0%i%‘$H%5%V%k!<%A%s$H$OJQ?t$,FHN)$G$9$N$G!$%a%$%s%W%m%0%i%‘$HF1$8%W%m%;%C%5%0%k!< %WL> ( $3$3$G$O P ) $r;H$$$?$1$l$P!$ SUBROUTINE SETDAT(A,B) PARAMETER (NPE=32) !XOCL PROCESSOR P_MAIN(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL SUBPROCESSOR P(NPE)=P_MAIN(1:NPE) ! %W%m%;%C%5%0%k!<%W$N0z$-7Q$. $H5- =R $7 $F $b :9 $7 ;Y $( $" $j $^ $; $s!% Bg ;v $J $3 $H $O!$ %a %$ %s %W %m %0 %i %‘ $G @k 8@ $7 $? %W %m %;%C %5 %0 %k!< %W $N >p Js $, %5%V%k!<%A%s$K0z$-7Q$,$l$k$3$H$G$9 94 !% 11.2.6 INDEX P AR TITION J8 INDEX PARTITION J8 $O!$ J, 3d J} K! $r Dj 5A $7!$ L> A0 $r $D $1 $^ $9!% ;X Dj $G $- $k $b $N $O!$ %W %m %;%C %5 %0 %k!< %W $N L>A0!$ <! 85!$ %$ %s %G%C %/ %9 $N HO 0O!$ J, 3d J} K!!$ PE $K %*!< %P!< %i%C %W $r ;} $? $; $k $+ $I $& $+ $N 5 $D $G $9!% 6q BN E* $JG[Ns$NJ,3d$N%$%a!<%8$O<!$N LOCAL J8$G>R2p$7$^$9!% !XOCL PROCESSOR P(32) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:100,PART=BAND) ! J,3dJ}K!$rDj5A \ IP " $OJ, 3d;X DjL> $G$9!% %W%m %;%C%5%0 %k!<%W L>$H F1$8 $G!$L> A0$O 2?$G$b 9=$$ $^$; $s!% \ PROC=P " $O!$$9 $0>e $G Dj 5A $7 $? %W %m %;%C %5 %0 %k!< %W $r J, 3d $K ;H MQ $9 $k $3 $H $r 0U L# $7 $^ $9!% \ INDEX=1:100 " $O J, 3d $9 $k Bg $- $5 $N Dj 5A $G$9!% \ PART=BAND " $O!$J,3d$r6QEy$K9T$&$3$H$r;XDj$7$^$9!% J,3dJ}K!$O PART=BAND $NB>$K=[4DJ,3d ( PART=CYCLIC ) $*$h$SIT6QEyJ,3d$,$"$j$^$9 95 !% PARAMETER(NMAX=10000) !XOCL PROCESSOR P(16) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND,OVERLAP=(1,1)) J,3d;XDj$G$O!$J,3d$5$l$?:81&$NItJ,$r=E$M$F;}$D$3$H$,$G$-$^$9!%$3$N=E$J$C$?ItJ,$r!VB5!W$H8F$S$^$9!% OVERLAP=(1,1) $O!$:81&$K 1 8DB5$r;}$D$3$H$r;XDj$7$^$9!% 11.2.7 LOCAL J8 LOCAL J8$O INDEX PARTITION J8$GJ,3d$r;XDj$7$?%m!<%+%kG[Ns$r@k8@$7$^$9!% !|J,3dNc (1 <!85 ) PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX) !XOCL PROCESSOR P(4) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL LOCAL A(/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ 94 SUBPROCESSOR J8 $K $h $k %W %m %;%C %5 $N 0z $- 7Q $. $K $O B> $K $b J} K! $, $" $j $^ $9 (cf.[2]) !% $^ $?!$ It J, E* $K %W %m %;%C %5 $r 0z $- 7Q $0 $3 $H $b $G $- $^$9!% 8= :_ $N $H $3 $m!$ JB Ns 2= $N 5!G= $r 0z $- =P $9 $? $a $K $O!$ %5 %V %k!< %A %s C1 0L $G ;H MQ $9 $k PE ?t $r 5- =R $9 $k I, MW $, $" $j $^ $9!%<B $O!$ PE Bf ?t $K0MB8$7$J$$%W%m%0%i%‘$N5-=RJ}K!$,$"$k$N$G$9$,!$%a!<%+!<$N@5<0%5%]!<%H$N2sEz$rF@$F$*$j$^$;$s$N$G!$ $3$3$G$O>R2p$G$-$^$;$s!% 95 =[4DJ,3d , IT6QEyJ,3d$H$b=i5i%l%Y%k$G$O;H$$$^$;$s$N$G!$@bL@$r>JN,$7$^$9!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 121 1 <! 85 $N G[ Ns A $r 4 $D $N %W %m %;%C %5 $K 6Q Ey $K 3d $j Ev $F $^ $9!% \ INDEX=1:NMAX " $O G[ Ns $N >e 2< 8B $r ;X Dj $7 $^ $9!% LOCAL J8 $N \ / " $O!$ !V%G!< %? J, 3d $r $9 $k $h!W $H $$ $& 0U L# $G $9!% IP $O!$ $9 $0 >e $G Dj 5A $7 $? J, 3d J} K! $N L> A0 $G$9!%$3$NJ,3d;XDj$K$h$j!%G[Ns A $O?^ 11.8 $N$h$&$K3F PE $KG[CV$5$l$^$9!% ?^ 11.8: J,3d%m!<%+%kG[Ns (1 <!85 ) PROCESSOR J8$GDj5A$5$l$? 4 $D$N PE( P(1) !A P(4) ) $K$=$l$>$lC4Ev$H$J$kG[Ns%G!<%?$,3d$jIU$1$i$l$^$9!% G[Ns A $rNc$($P A(-500,500) $G@k8@$7$?>l9g$b>e2<8B$r@_Dj$9$l$PBg>fIW$G$9!% PARAMETER(NMAX=500) DOUBLE PRECISION A(-NMAX,NMAX) !XOCL PROCESSOR P(4) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=-NMAX:NMAX,PART=BAND) !XOCL LOCAL A(/IP) J,3dJ}K!$OD>@\ LOCAL J8$K=q$-9~$‘$3$H$b2DG=$G$9!% PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX) !XOCL PROCESSOR P(4) !XOCL LOCAL A(/(P,INDEX=-NMAX:NMAX,PART=BAND) ) Nc$N 2 $D$N LOCAL J8$OF1$80UL#$r;}$A$^$9!%$,!$%W%m%0%i%‘$N8+$d$9$5$d3HD%@-$r9M$($k$H INDEX PARTITION J8$GL>A0$rDj5A$7$?J}$,$$$$$G$7$g$&!% $^$?!$ LOCAL J8$K \ / " $,$J$$$H!$=EJ#%m!<%+%kG[Ns$H8+$J$5$l$^$9!% !|J,3dNc (2 <!85 ) F ortran $G B? <! 85 $N %G!< %? $r J, 3d $9 $k >l 9g!$ Bh 1 E: ;z $G %Y %/ %H %k 2= $7!$ :G 8e $N E: ;z $G JB Ns 2= $r $9 $k J} K! $,!$ %a%b%j%"%/%;%9$N4QE@$+$i8+$FM-8z$G$9!%=>$C$F!$FCJL$J;v>p$,$J$$$+$.$j!$ 2 <!85G[Ns$NJ,3d$O 2 HVL\$NE:;z$rJ,3d$9$k $h$&$K$7$F2<$5$$!% PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX,NMAX) ! 2 <!85G[Ns !XOCL PROCESSOR P(4) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL LOCAL A(:,/IP) ! J,3d%m!<%+%kG[Ns$N@k8@

122 11 JBNs2=%W%m%0%i%_%s%0F~Lg 10000 � 10000 $N @5 J} 9T Ns A $r Bh 2 E: ;z $G 6Q Ey $K J, 3d $7 $^ $7 $?!% %a %b %j %" %/ %; %9 $N NI $$ 9T J} 8~ $O $= $N $^ $^ $G $9!% \ : " $O !V$3 $N J} 8~ $K $O J, 3d $r $7 $J $$ $h!W $H $$ $& 0U L# $G $9!% $3 $N J, 3d ;X Dj $K $h $j!$ G[ Ns A $O ?^ 11.9 $N $h $& $K3F PE $KG[CV$5$l$^$9!% ?^ 11.9: J,3d%m!<%+%kG[Ns (2 <!85 ) $J$*!$3FE:;z$r LOCAL A(/IP1,/IP2) $J$I$HF1;~$KJ,3d$9$k$3$H$b2DG=$G$9 96 !% !|J,3dNc (3 <!85 ) 3 <!85 $NN. BN $N?t CM%7 %_%e%l!< %7%g%s $G$O!$ X , Y , Z J}8~ $N3J ;R$r @Z $j$^ $9$N $G!$ 3 <!85 G[Ns $,$h $/EP >l $7 $^$9!% PARAMETER(NX=150,NY=100,NZ=80) DOUBLE PRECISION A(NX,NY,NZ) ! 3 <!85G[Ns !XOCL PROCESSOR P(4) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NZ,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL LOCAL A(:,;,/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ 150 � 100 � 80 $N 3 <!85G[Ns A $rBh 3 E:;z$G6QEy$KJ,3d$7$^$7$?!%$3$NJ,3d;XDj$K$h$j!$G[Ns A $O?^ 11.10 $N $h$&$K3F PE $KG[CV$5$l$^$9!% ?^ 11.10: J,3d%m!<%+%kG[Ns (3 <!85 ) 2 HVL\$NE:;z$rJ,3d$9$k>l9g$bF1MM$G$9!% 96 $b$A$m$s%G!<%?$N4IM}$,J#;($K$J$j$^$9!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 123 PARAMETER(NX=150,NY=100,NZ=80) DOUBLE PRECISION A(NX,NY,NZ) ! 3 <!85G[Ns !XOCL PROCESSOR P(4) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NY,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL LOCAL A(:,/IP,:) ! J,3d%m!<%+%kG[Ns$N@k8@ !|J,3dNc ( B5IU$- 2 <!85 ) J, 3d ;X Dj $K $h $j 3F PE $K 3d $j Ev $F $i $l $? J, 3d %m!< %+ %k G[ Ns $O!$ 3d $j Ev $F $i $l $? Ev $N PE $+ $i $O 9b B. $K %" %/ %; %9 $G $- $^ $9 $,!$ B> $N PE $+ $i $O %" %/ %; %9 $G $- $^ $; $s!% $7 $+ $7!$ %W %m %0 %i %‘ $G $O B> $N PE $N CM $, $h $/ I, MW $K $J $j $^$9!%:9J,K!$N%"%k%4%j%:%‘$r;}$A=P$9$^$G$b$J$/!$;2>H$7$?$$B>$N PE $NCM$NB?$/$OJ,3d$5$l$?%a%b%j$N!V6- 3&!W$NItJ,$G$9!% 6QEyJ,3d$G$O!$:81&$NE:;z$NCM$r=E$J$C$F;}$D$3$H$,$G$-$^$9!%6qBNE*$K$O!$ OVERLAP %Q%i%a!<%?$r;XDj$7!$ NY$N PE $N6-3&$NCM$r=EJ#$7$F;}$D$3$H$K$h$j!$A08e$NE:;z$N;X$9G[Ns$rMxMQ$9$k$3$H$,$G$-$^$9!%$3$N=E$J$C $?E:;z$N$3$H$r B5 ( overlap ) $H8F$S$^$9!% B5 OVERLAP( l , r ) $O!$ J,3d 8e$N 3F E:;z $NHO 0O $KBP $7$F!$ >. $5$$ J}8~ $K l 8D!$Bg $- $$J} 8~$K r 8D ?- $P$9 $3$H $r 0UL# $7$^$9 97 !% PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX,NMAX) !XOCL PROCESSOR P(4) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND,OVERLAP=(1,1) ) !XOCL LOCAL A(:,/IP) 10000 � 10000 $N@5 J}9T Ns A $r Bh 2 E:;z $GA0 8e 1 8D $NB5 $D $-$G 6QEy $K J,3d $7 $^$7 $?!% $3$N J,3d ;X Dj$K $h $j!$G[ Ns A $O?^ 11.11 $h$&$KB5$D$-$G3F PE $KG[CV$5$l$^$9!% 97 B5$ND9$5$O INDEX $NHO0O$rD6$($J$1$l$P$$$/$i$G$b?-$P$9$3$H$,$G$-$^$9$,!$$=$NJ,!$J,3d%m!<%+%kG[Ns$N%a%b%j$,A}$($^$9!%

124 11 JBNs2=%W%m%0%i%_%s%0F~Lg ?^ 11.11: B5IU$-J,3d%m!<%+%kG[Ns (2 <!85 ) 11.2.8 GLOBAL J8 GLOBAL J8$O!$3F PE $G6&M-$7$?$$G[Ns$r;XDj$7$^$9!%<!$N EQUIVALENCE J8$HBP$G$h$/;H$o$l$^$9!% G[Ns$rJ,3d$9$kMWNN$O LOCAL J8$HF1$8$G$9!%$?$@$7!$%0%m!<%P%kG[Ns$OB5$r;}$D$3$H$,$G$-$^$;$s!% PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX,NMAX),B(NMAX) !XOCL PROCESSOR P(4) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL GLOBAL A(:,/IP) ! %0%m!<%P%kG[Ns$N@k8@ 11.2.9 EQUIV ALENCE J8 GLOBAL J8 $G @k 8@ $7 $? %0 %m!< %P %k G[ Ns $O!$ 3F PE $G 6& M- $N %G!< %? $H $7 $F 07 $& $3 $H $, $G $- $^ $9!% $7 $+ $7!$ %" %/ %;%9 $K ;~ 4V $, $+ $+ $k $& $( $K %Y %/ %H %k 2= $b $G $- $^ $; $s!% 0l J}!$ LOCAL J8 $G @k 8@ $7 $? J, 3d %m!< %+ %k G[ Ns $O!$ 3d $j Ev $F$i$l $? PE Fb $J $i$P ( F1 $8 %W %m %;%C%5 Fb $N %G!<%? $G $9 $N$G ) 9b B. $K %" %/%; %9 $G $-$^ $9 $7!$ %Y%/ %H %k 2= $b2D G= $G $9!% F ortran $N EQUIVALENCE J8$rMQ$$$F%0%m!<%P%kG[Ns$HJ,3d%m!<%+%kG[Ns$r7k9g$9$k$H!$N>J}$N@-3J$r$b$C $?%G!<%?$r@k8@$9$k$3$H$,$G$-$^$9!% EQUIVALENCE J8$G 7k9g$9 $k>l9g $N%0%m!< %P%kG[ Ns$OJ, 3d;XDj $r$7$J $$$+!$B5 0J30$N $9$Y $F$,%m!< %+%kG[ Ns$H 0lCW$7$?J,3d$G$J$/$F$O$J$j$^$;$s!%%W%m%0%i%‘$N8+$d$9$5$+$i$O!$J,3d;XDj$r=q$+$J$$J}$,$h$$$G$7$g$&!% PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX),AG(NMAX) !XOCL PROCESSOR P(8) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) ! J,3dJ}K!$rDj5A !XOCL GLOBAL AG ! %0%m!<%P%kG[Ns$N@k8@ !XOCL LOCAL A(/IP) ! %m!<%+%kG[Ns$N@k8@ EQUIVALENCE(AG,A) ! 5-21C10L$N6&M- EQUIVALENCE J8$K$h$k7k9g$K$h$C$F!$Nc$($P%W%m%;%C%5 P(1) $+$i$O%0%m!<%P%kG[Ns AG $N AG(1) !A AG(10000) $9$Y$F$,!$$^$?!$J,3d%m!<%+%kG[Ns A $N A(1) !A A(1250) $,;2>H2DG=$G$9!%$5$i$K!$ A(1) !A A(1250) $H AG(1) !A AG(1250) $,7k9g$5$l$F$$$^$9 98 !% 98 F ortran 90 $G$O!V;H$o$J$$J}$,$$$$5!G=!W ([38]) $KF~$C$F$$$k EQUIVALENCE J8$, F ortran 90/VPP $NBg$-$JFCD’$H$J$C$F$$$k$N$O Ha$7$$$3$H$G$9!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 125 PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX),AG(NMAX) !XOCL PROCESSOR P(8) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND,OVERLAP=(1,1) ) !XOCL GLOBAL AG !XOCL LOCAL A(/IP) EQUIVALENCE(AG,A) $3$A$i$O 1 <!85G[Ns$NB5IU$-$NNc$G$9!% A $H AG $N7k9g$O?^ 11.12 $N$h$&$K$J$j$^$9!% ?^ 11.12: J,3d%m!<%+%kG[Ns$H%0%m!<%P%kG[Ns$N7k9g PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX+1,NMAX),AG(NMAX+1,NMAX) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) !XOCL GLOBAL AG !XOCL LOCAL A(:,/IP) EQUIVALENCE(AG,A) 2 <!85$N%0%m!<%P%kG[Ns$HJ,3d%m!<%+%kG[Ns$H$N7k9gNc$G$9!% 11.2.10 J,3d;XDj$N>JN,7A $3 $l$^ $G 8+ $F$- $? @k 8@9= J8 $G!$ J,3d $K $+ $+$o $k %Q %i%a!< %? $O $=$l $> $l >JN, 7A ( %G %U%)%k %H ) $r ;}$C $F$$ $^ $9!% :G =i $O $- $A$s $H INDEX PARTITION J8$G J, 3d ;X Dj $r Dj 5A $9 $Y$- $G $9 $,!$ 47 $l $F $/ $k$H $@ $s $@ $s IT @: $J 9= J8$, =q $1$k$h$&$K$J$j$^$9!% � \ PROC= " $O>JN,$G$-$^$9!%$?$@$79‘L\$N:G=i$K%W%m%;%C%5%0%k!<%WL>$r=q$/I,MW$,$"$j$^$9!% � INDEX $N2<8B$N>JN,CM$O 1 $G$9!% � J,3d;XDj$G INDEX $r>JN,$9$k$H!$G[Ns$N2<8B!&>e8B$,:NMQ$5$l$^$9!% � PART $N>JN,CM$O \ PART=BAND " $G$9!% $D$^$j!$ PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX+1,NMAX) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) !XOCL LOCAL A(:,/IP)

126 11 JBNs2=%W%m%0%i%_%s%0F~Lg $O PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX+1,NMAX) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(P,INDEX=NMAX) !XOCL LOCAL A(:,/IP) $H=q$/$3$H$,$G$-$^$9!%$5$i$K INDEX PARTITION $r:o$C$F$7$^$$!$%W%m%;%C%5%0%k!<%W$@$1$r;H$C$F!$ PARAMETER(NMAX=10000) DOUBLE PRECISION A(NMAX+1,NMAX) !XOCL PROCESSOR P(32) !XOCL LOCAL A(:,/(P) ) $H=q$/$3$H$b$G$-$^$9!% SSL I I/VPP $N%^%K%e%"%k ([19]) $K$O$h$/$3$N5-=R$,$G$F$-$^$9!% 11.2.11 P ARALLEL REGION 9=J8 JB Ns <B 9T $N 3+ ;O $H =* N; $O PARALLEL REGION !$ END PARALLEL REGION $G ;X <( $7 $^ $9!% $3 $N 9= J8 $O I, $: %W %m %0%i%‘$N$I $3$+$K =q$/I, MW$,$" $j$^$9!% END PARALLEL REGION $O \ END PARALLEL " $H>J N,$9$k $3$H$, $G$-!$ <j0z=q$NNc$G$O>JN,7A$7$+5-=R$7$F$"$j$^$;$s$N$G!$K\9F$G$b END PARALLEL $H=q$/$3$H$K$7$^$9!% PARALLEL REGION J8$NA0$^$G$O!$ 1 $D$N PE $K$h$kC‘<!<B9T$,9T$o$l$F$$$^$9!% PARALLEL REGION J8$KE~ C#$9 $k $H!$ <B 9T %U%! %$ %k $H %G!< %? $, B> $N PE $K J# <L $5 $l JB Ns <B 9T $, 3+ ;O $5 $l $^ $9!% END PARALLEL $K $h $j JB Ns <B9T$,=*N;$9$k$H!$:F$S 1 $D$N PE $K$h$kC‘<!=hM}$KLa$j$^$9!% PROGRAM TEST PARAMETER (LA=18000,N=LA,NPE=32) PARAMETER (NMAX=((LA-1)/NPE+1)*NPE,NBPE=100*NPE,LD=NMAX) REAL*8 A(LD,NMAX),B(LD,NMAX),C(LD,NMAX),W(LD,NBPE) REAL*8 AG(LD,NMAX),BG(LD,NMAX),CG(LD,NMAX) !XOCL PROCESSOR P(NPE) !XOCL INDEX PARTITION IP= (PROC=P,INDEX=1:NMAX,PART=BAND) !XOCL GLOBAL AG(:,/IP),BG(:,/IP),CG(:,/IP) !XOCL LOCAL A(:,/IP),B(:,/IP),C(:,/IP) EQUIVALENCE (AG,A),(BG,B),(CG,C) !XOCL PARALLEL REGION !-----+ CALL SETDAT(A,B) ! | CALL MAMUL(AG,BG,CG,LA,LA,LA,N,N,N) ! |--- JBNs<B9T CALL EST(C,ERROR) ! | !XOCL END PARALLEL !-----+ STOP END $J $*!$ 1 2s $N PARALLEL REGION 9= J8 $N <B 9T $K $O $b $N $9 $4 $$ %*!< %P %X%C %I $, $+ $+ $k $? $a!$ %W %m %0 %i %‘ $N Cf $K 4v$D$b PARALLEL REGION 9=J8$r5-=R$9$k$H!$$$$D$^$G7P$C$F$b7W;;$,=*$i$J$$;vBV$r>7$-$^$9!%=>$C$F!$ PARALLEL REGION 9=J8$O%W%m%0%i%‘$NCf$K 1 2s$7$+;H$C$F$O$$$1$^$;$s!% PARALLEL REGION 9= J8 $O!$ <g %W %m %0 %i %‘ $^ $? $O I{ %W %m %0 %i %‘ $N Cf $K ( A4 BN $G )1 2s $@ $1 5- =R $9 $k $h $& $K $7 $F 2< $5$$!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 127 11.2.12 SPREAD REGION 9=J8 SPREAD REGION 99 J8$O!$<B9TJ8$rJ,3d$7$F%W%m%;%C%5$K=hM}$r3d$j?6$k$3$H$r;X<($7$^$9!% =*N;$O END SPREAD REGION J8$G$9!% END SPREAD REGION $O \ END SPREAD " $H>JN,2DG=$G$9!% \ REGION " $O6h@Z$j$rI=$7$^$9!% !XOCL PROCESSOR P(16) ! %W%m%;%C%5?t$N@k8@ !XOCL PROC ALIAS P1(8)=P(1:8),P2(4)=P(9:12),P3(4)=P(13:16) ! JLL>$NDj5A : !XOCL SPREAD REGION / P1 : ! P(1) !A P(8) $G$N=hM} !XOCL REGION / P2 : ! P(9) !A P(12) $G$N=hM} !XOCL REGION / P3 : ! P(13) !A P(16) $G$N=hM} !XOCL END SPREAD REGION SPREAD REGION 9=J8$G$OF~$l;R 100 $b2DG=$G$9!% SPREAD REGION 9=J8$O!$%W%m%0%i%‘$rJ#?t$N PE $KJ,3d$7 $F 3d $j ?6 $k $? $a!$ $I $N PE $G 2? $, <B 9T $5 $l $F $$ $k $+ $r $- $A $s $H 4I M} $9 $k I, MW $, $" $j $^ $9!% $= $N $? $a!$ =i ?4 <T $O <j$r=P$5$J$$J}$,$$$$$G$7$g$&!% <B9TJ8$NJ,3d$h$j$b!$<!$K>R2p$9$k DO %k!<%W$NJ,3d$NJ}$,4JC1$+$DJBNs2=8z2L$,4|BT$G$-$^$9!% 11.2.13 SPREAD DO 9=J8 SPREAD DO 9= J8 $O!$ DO %k!< %W $r J, 3d $7!$ JB Ns $K <B 9T $9 $k $3 $H $r ;X <( $7 $^ $9!% DO %k!< %W $N J, 3d $N =* $j $r 0U L#$9 $k END SPREAD DO $O \ END SPREAD " $H >J N, 2DG= $G $9!% $^$?!$ Am OB $d:G Bg!& :G>. $J $I $N$h $/ ;H $o$l $k 1i ;;$rJBNs$K<B9T$9$k4X?t$b%5%]!<%H$5$l$F$$$^$9!% !|J,3d%m!<%+%k%G!<%?$N1i;;Nc I PARAMETER (N=10000) DOUBLE PRECISION A(N) !XOCL PROCESSOR P(4) ! %W%m%;%C%5?t$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) ! J,3dJ}K!$N;XDj !XOCL LOCAL A(/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ : !XOCL PARALLEL REGION ! JBNs<B9T$N3+;O : !XOCL SPREAD DO /IP !---+ DO I=1,N ! | A(I)=SQRT(2.0D0*I) ! |---DO %k!<%W$NJ,3d END DO ! | !XOCL END SPREAD DO !---+ : !XOCL END PARALLEL ! JBNs<B9T$N=*N; : 4 $D $N PE $r MQ $$ $F DO %k!< %W $r J, 3d $7!$ JB Ns =h M} $7 $^ $9!% A $O J, 3d %m!< %+ %k %G!< %? $H $7 $F 3F PE $K 3d $j Ev $F $i$l$F$$$k$N$G!$$=$l$>$l$N PE >e$G 99 \SPREAD" $O!V9-$a$k!W!V$P$i$^$/!W$H$$$&0UL#$G$9!% 100 SPREAD REGION 9=J8$NCf$G SPREAD REGION 9=J8$r;H$&$3$H!%

128 11 JBNs2=%W%m%0%i%_%s%0F~Lg DO I=1,2500 A(I)=SQRT(2.0D0*I) END DO DO I=2501,5000 A(I)=SQRT(2.0D0*I) END DO DO I=5001,7500 A(I)=SQRT(2.0D0*I) END DO DO I=7501,10000 A(I)=SQRT(2.0D0*I) END DO P(1) P(2) P(3) P(4) $H%Y%/%H%k=hM}$5$l$^$9!% \ /IP " $O!$ INDEX PARTITION $G ;X Dj $7 $? J, 3d J} K! $K =>$C $F DO %k!< %W $r J, 3d $9 $k $3 $H $r ;X <( $7 $F $$ $^ $9!% J,3d J} K! (\ /IP ") $r >J N, $7 $? >l 9g $O!$ !V DO %k!< %W $N E: ;z $N HO 0O $r %W %m %;%C %5 ?t $G 6Q Ey $K J, 3d $9 $k!W ;E MM $H $J $j$^$9!%=>$C $F!$>e $NNc $G$O \ /IP " $O >JN, $7$F $b9= $o$J $$$N $G$9 $,!$J# ?t$N J,3d J}K! $r;H $$$3 $J$9 >-Mh $r8+ 1[ $7$F!$$-$A$s$H=q$$$?J}$,L5Fq$G$9!% !|J,3d%m!<%+%k%G!<%?$N1i;;Nc I I PARAMETER (N=18000) REAL*8 A(N+1,N),B(N+1,N) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) !XOCL LOCAL A(:,/IP),B(:,/IP) !XOCL PARALLEL REGION : (A,B $K4X$9$k1i;; ) : !XOCL SPREAD DO /IP DO J =1,N DO I=1,N A(I,J)=A(I,J)+B(I,J)/2.0D0 END DO END DO !XOCL END SPREAD DO !XOCL END PARALLEL STOP END B?=E %k!< %W $N 0l HV Fb B& $r J, 3d $7 $? >l 9g $O!$ %Y %/ %H %k @- G= $, =P $J $$ >l 9g $, $" $j $^ $9 $N $G!$ J, 3d $O $G $- $k $@ $1 30 B& $N%k!<%W$GJ,3d$7$^$9 101 !% !{%0%m!<%P%kG[Ns$N1i;;$O!) %0%m!<%P%kG[Ns$, DO %k!<%W$NCf$K:.F~$9$k$H!$%Y%/%H%k@-G=$,Cx$7$/Dc2<$7$^$9!%BP:v$H$7$F$O!$ DO %k!< %W$N<B 9T$K @h$@$C $F%m!< %+%k G[Ns $K SPREAD MOVE 9=J8 $r ;H$C$F E>Aw $9$k $+!$ EQUIVALENCE J8$K $h$C$F 7k 9g$5 $l$?J,3d%m!<%+%kG[Ns$r;HMQ$9$k$+$7$^$9!% !{=EJ#%m!<%+%k%G!<%?$N1i;;$O!) 3F PE $K%G!<%?$,=EJ#$7$FB8:_$9$k=EJ#%m!<%+%k%G!<%?$b SPREAD DO $GJBNs=hM}$9$k$3$H$,$G$-$^$9!%$?$@ $7!$ DO %k!< %W $rJB Ns 2= $9 $k $H!$ DO %k!< %W =*N; 8e $N =E J# %m!< %+%k %G!< %? $O PE $N 0l It $K@5 $7 $$ 1i ;; 7k 2L $,$" $j!$$= $N B> $O E, Ev $J ?t CM $, F~$C $F $$ $k >u BV $H $J$C $F $$ $^ $9!% $= $N $? $a!$ PE $K ;6 $i $P$C $? %G!< %? $r $- $A $s $H =8 $aD>$9I,MW$,$"$j$^$9!%$=$N5!G=$H$7$F UNIFY J8$,Ds6!$5$l$F$$$^$9 (cf.11.2.20 @a ) !% 101 $^$?!$ PART=CYCLIC $G=[4DJ,3d$5$l$? DO %k!<%W$O%Y%/%H%k2=$5$l$^$;$s!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 129 !|%0%m!<%P%k4X?t SPREAD DO 9=J8$K$O!$?tCM7W;;$G$h $/;H$o$l$k=hM}$r %0%m!<%P %k4X?t ( glob al function ) $H$7$FMQ0U$7$F$$ $^ $9!% %0 %m!< %P %k 4X ?t $O Am OB ( SUM ) !$ :G Bg ( MAX ) !$ :G >. ( MIN ) !$ O@ M} @Q ( AND ) !$ O@ M} OB 1i ;; ( OR ) !$ :G =* CM ( LAST ) $G$9!% PARAMETER (N=10000,NPE=32) REAL*8 A(N+1,N),T INTEGER I,J,MAXI,MAXJ !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:NMAX,PART=BAND) !XOCL LOCAL A(:,/IP) : (A $N7W;; ) : T=0.0D0 !XOCL SPREAD DO /IP DO J=1,N DO I=1,N IF ( T < ABS(A(I,J) ) ) THEN !--+ T = ABS(A(I,J) ! | MAXI = I ! |-- :GBgCM$HE:;z$NA\:w MAXJ = J ! | END IF !--+ END DO END DO !XOCL END SPREAD DO MAX(T,MAXI,MAXJ) J, 3d $7 $? DO %k!< %W $G :G Bg CM $N 7W ;; $r 9T $& $H!$ $= $l $> $l $N PE $, C4 Ev $9 $k 6I =j E* $J :G Bg CM $O 5a $^ $j $^ $9 $,!$ A4 BN $N:G Bg CM$O $3 $l $@$1 $G $OJ, $+ $j$^ $; $s!% %0%m!< %P %k4X ?t SUM $O!$ 3F PE $N :GBg CM $r D4$Y!$ G[ NsA4 BN $N:G Bg CM ( Nc $G $O T ) $r 7W ;; $7 $^ $9!% $^ $?!$ E: ;z $N CM ( Nc $G $O MAXI , MAXJ ) $b D4 $Y $k $3 $H $, $G $- $^ $9!% E: ;z $r D4 $Y $k I, MW $,$J$$>l9g$O!$ ( Nc$G$O ) MAX(T) $H$@$15-=R$7$^$9!% DO I=1,N PIVOT(I) = 0 END DO !XOCL SPREAD DO /IP DO J=1,N DO I=1,N PIVOT(LIST(I,J)) = PIVOT(LIST(I,J)) + 1 END DO END DO !XOCL END SPREAD DO SUM(PIVOT) 2 <!85G[Ns LIST $N>pJs$r PIVOT $K3JG<$9$kNc$G$9!% SUM %0%m!<%P%k4X?t$K5-=R$9$kJQ?t!$G[Ns ( $3$N>l9g PIVOT ) $O!$ SPREAD DO $NA0$G$9$Y$F$N PE $GF1$8CM$K$7$F$*$/I,MW$,$"$j$^$9!% !|%0%m!<%P%k4X?t$NCm0U;v9‘ %0 %m!< %P %k 4X ?t $K G[ Ns $r ;H MQ $9 $k >l 9g!$ :n 6H NN 0h $, IT B- $7 $F =h M} $, CY $/ $J $k >l 9g $, $" $j $^ $9!% $= $N >l 9g!$ <B 9T ;~ %* %W %7%g %s \ -Wl,-Pg " $K B3 $1 $F :n 6H NN 0h $r Kb yte C1 0L $G ;X Dj $9 $k $H!$ =h M} $, 9b B. 2= $5 $l $^ $9!% >J N, CM $O 1Kb yte $G$9!%Nc$($P<B9T%U%!%$%k$r a.out $KBP$7!$ 1MB $r;XDj$9$k>l9g$O!$

130 11 JBNs2=%W%m%0%i%_%s%0F~Lg a.out -Wl,-Pg1024 $H;XDj$7$^$9!% 11.2.14 SPREAD MO VE 9=J8 SPREAD MOVE 9= J8$O!$ %m!<%+%k JQ?t$H %0%m!<%P %kJQ?t $NBeF~ $r0l 3g$7$F 9T$&$3 $H$r;X Dj$7$^ $9!%J,3d $NJ} 8~ $,0[$J$k$h$&$JJ,3d%m!<%+%k%G!<%?Aj8_$NBeF~$r%0%m!<%P%k%G!<%?$rDL$7$F9T$&>l9g$J$I$K;H$$$^$9!% SPREAD DO $rMQ$$$F$bF1MM$NBeF~$,2DG=$G$9$,!$ SPREAD MOVE $KHf$Y$F$+$J$jCY$/$J$j$^$9!% SPREAD MOVE 9=J8$O!$$"$/$^$G$b!VBeF~J8!W$N$_$K;H$($k5!G=$G$9!% 0l3gBeF~$N=*N;$O END SPREAD MOVE $G$9!% \ END SPREAD " $H>JN,$9$k$3$H$b$G$-$^$9!% $^$?!$ END SPREAD MOVE $K B3 $1 $F!$ %G!< %? E> Aw $N <1 JL L> $r $D $1 $k $3 $H $G!$ $= $N 8e $N MOVEWAIT J8 $G E> Aw $N 40 N;$r3NG’$9$k$3$H$,$G$-$^$9!% !XOCL PROCESSOR P(4) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:100000,PART=BAND) REAL*8 A(10000,10000),B(10000,10000) !XOCL LOCAL A(:,/IP) !XOCL GLOBAL B(/IP,:) : !XOCL SPREAD MOVE /IP,: !---+ DO J=1,N ! | DO I=1,N ! | A(I,J)=B(I,J) ! |-- %G!<%?$N0l3gBeF~ END DO ! | END DO ! | !XOCL END SPREAD MOVE (ID) !---+ <1JLHV9f ID $r?6$k !XOCL MOVEWAIT (ID) ! E>Aw$N40N;$r3NG’ Nc$G$O!$J,3d%m!<%+%kG[Ns A $K%0%m!<%P%kG[Ns B $NCM$rA4MWAG0l3g$7$FBeF~$7$F$$$^$9!% SPREAD MOVE /IP,: $N \ /IP,: " $O!$ DO %k!<%W$N=P8==g $K J, 3d J} K! $r ;X Dj $7 $F $$ $^ $9!% $D $^ $j!$ Bh 2 E: ;z$rJ, 3d$9 $k$3 $H!$ Bh 1 E:;z $O2? $b$7 $J $$$3 $H$r 0U L#$7 $^$9 102 !% J,3d ;X Dj$O J,3d %m!<%+ %k G[Ns $K9g $o $;$F ;XDj $7$^$9!% END SPREAD MOVE (ID) $N \ (ID) " $O!$E>Aw$N<1JLHV9f ID ( G$0U$G$9 ) $r ?6$jEv$F$k$3$H$r0UL#$7$^$9!%D> 8e$N MOVE WAIT (ID) $O!$<1JLHV9f ID $NE>Aw$,40N;$7$?$3$H$r3NG’$9$k;XNa$G$9 103 !% 11.2.15 SPREAD ASSIGNMENT 9=J8 SPREAD ASSIGNMENT 9= J8 $O!$ Be F~ J8 $N <B 9T $r PE $, J, C4 $7 $F <B 9T $9 $k $3 $H $r ;X <( $7 $^ $9!% 5- =R $G $- $k J8 $O BeF~ J8 $N B> $K!$ C1 =c WHERE J8!$ WHERE J8 $G $9!% AH $_ 9~ $_ Be F~ J8 $N JQ ?t ( :8 JU ) $O %Y %/ %H %k E: ;z $r ;} $? $J $$ G[ Ns $G$"$kI,MW$,$"$j$^$9!% 102 \ ,: " $O>JN,$G$-$^$9!% 103 $J $< <1 JL HV 9f $d E> Aw 3N G’ $N ;X <($, $" $k $N $+ $H $$ $& $H!$ <B 9T ;~ 4V $N C; =L $N $? $a $K $O!$ %G!< %? $N E> Aw Cf $K B> $N =h M} $r 9T$C $? $j!$ J#?t $N E> Aw $r$&$^$/;H$$$3$J$7$?$j$9$k%A%e!<%K%s%0$rA[Dj$7$F$$$k$?$a$G$9!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 131 !XOCL PROCESSOR P(4) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:100,PART=BAND) REAL*8 A(100),B(100),C(100) : !XOCL SPREAD ASSIGNMENT /IP A(1:50) = B(11:60) + C(21:70) !XOCL END SPREAD ASSIGNMENT 11.2.16 BR O ADCAST J8 BROADCAST J8$O!$ LOGICAL $, true $H$J$k=EJ#%m!<%+%kJQ?t$NCM$r!$B>$N PE $KE>Aw$9$k$3$H$r;XDj$7$^$9!% PARAMETER (N=10000,NPE=32) !XOCL PROCESSOR P(NPE) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) REAL*8 A(N),B(N) LOGICAL FLAG ! O@M}7?$NDj5A : FLAG=.FALSE. ! PE $9$Y$F$r false $K$9$k !XOCL SPREAD DO /IP DO J=1,1 ! P(1) $G$N$_7W;; FLAG=.TRUE. ! P(1) $NO@M}7?$r true $K$9$k DO I=1,N !--+ A(I)=B(I)+2.0 ! |--P(1) $G$N7W;; END DO !--+ END DO !XOCL END SPREAD DO !XOCL BROADCAST(A) (FLAG) ! E>Aw$r9T$& 11.2.17 BARRIER J8 3F PE $K 0[ $J $k =h M} $r 3d $j ?6$C $F !V$;!< $N!W $G <B 9T $K 0\ $7 $F $b!$ =h M} $N 7A BV $K $h$C $F $O!$ $" $k PE $N =h M} $O $9 $0$K =*$C $F$7 $^$C $? $N$K!$ $$ $D$^ $G $b=h M} $,=* $i $J$$ PE $, $"$C $? $j$7 $^ $9!% F ortran 90/VPP $K $O!$JB Ns <B 9T $9 $k PE $K $" $k %] %$ %s %H $G <B 9T $r Dd ;_ $7!$ $9 $Y $F $N PE $N =h M} $, $= $N %] %$ %s %H $^ $G E~ C# $7 $? 8e!$ <B 9T $r :F 3+ $9 $k $H $$ $& F1 4| 5! G= $, $" $j $^ $9!% $3 $N 5! G= $r %P %j %" F1 4| $H 8F $S $^ $9!% BARRIER J8 $O!$ $9 $Y$F $N PE $G %P %j %" F14|$r<h$k$3$H$r;XDj$7$^$9!% %P%j%"F14| DL>o!$ SPREAD DO !$ SPREAD MOVE 9=J8$J$I$O!$FC$K;XDj$7$J$1$l$P BARRIER J8$,;XDj$5$l$?$H8+$J$5$l$^$9 104 !% 104 5U$K BARRIER J8$O!$%P%j%"F14|$r%W%m%0%i%^<+$i<h$j30$7$F!V%.%s%.%s!W$N%A%e!<%K%s%0$K<j$r@w$a=P$7$?;~$N;u;_$a$@$H8@$($^$9!%

132 11 JBNs2=%W%m%0%i%_%s%0F~Lg 11.2.18 LOCK ON 9=J8 LOCKON 9=J8$O!$ SPREAD REGION 9=B$$GJ,3d$5$l$?J#?t$N%j!<%8%g%s4V$N%W%m%0%i%‘$N<B9T$r@)8f$7$^$9!% LOCKON $G?6$i$l$?HV9f$HF1$8$b$N$r;}$DJ8$OF1;~$K$O<B9T$5$l$^$;$s ( GSB>@)8f ) !% 11.2.19 MO VEW AIT J8 MOVEWAIT J8 $O!$ SPREAD MOVE 9= J8!$ OVERLAPFIX J8!$ UNIFY J8 $G 3+ ;O $5 $l $? PE 4V %G!< %? E> Aw $N 40 N; $r 3N G’$7$^$9!% 11.2.20 UNIFY J8 UNIFY J8$O!$3F PE $GDj5A$5$l$?=EJ#%m!<%+%kG[Ns$NCM$rB7$($k$3$H$r;X<($7$^$9!% PARAMETER (N=1000) DOUBLE PRECISION A(N,N),B(N,N) ! =EJ#%m!<%+%kG[Ns$N@k8@ !XOCL PROCESSOR P(4) ! %W%m%;%C%5?t$N@k8@ !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) ! J,3dJ}K!$N;XDj : !XOCL PARALLEL REGION ! JBNs<B9T$N3+;O !XOCL SPREAD DO /IP !---+ DO J=1,N ! | DO I=1,N ! | A(I,J)=SIN(B(I,J)+1.0D0) ! |---DO %k!<%W$NJ,3d END DO ! | END DO ! | !XOCL END SPREAD DO !---+ !XOCL UNIFY(A(:,/IP)) (ID) ! %G!<%?$r6Q0l$K$9$k !XOCL MOVEWAIT(ID) ! %G!<%?E>Aw$N40N;$r3NG’ : !XOCL END PARALLEL >e$NNc$G@k8@$5$l$? =EJ#%m!<%+%k G[Ns A $O!$ 4 $D$N PE $GA4$/ F1$8CM$r;} $A$^$9!% SPREAD DO $G$N%k!<%W$N J, 3d$K$h$j!$=hM}$O3F PE $GJ,C4$7$F DO J=1,250 DO I=1,1000 A(I,J)=SIN(B(I,J)+1) END DO END DO DO J=251,500 DO I=1,1000 A(I,J)=SIN(B(I,J)+1) END DO END DO DO J=501,750 DO I=1,1000 A(I,J)=SIN(B(I,J)+1) END DO END DO DO J=751,1000 DO I=1,1000 A(I,J)=SIN(B(I,J)+1) END DO END DO P(1) P(2) P(3) P(4) $H<B 9T $5 $l $^ $9!% $H $3 $m $,!$ =E J# %m!< %+ %k %G!< %? $O!$ 3F PE $G F1 $8 CM $r ;}$C $F $$ $J $1 $l $P $$ $1 $J $$ %G!< %? $G $9 $N$G!$3F PE $,J,C4$7$?7W;;7k2L$rB>$N PE $KCN$i$;$kI,MW$,$"$j$^$9!% \ ID " $O<1JLHV9f$G$9!%D>8e$N MOVEWAIT $O!$%G!<%?E>Aw$N40N;$r3NG’$9$kJ8$G$9!% 11.2.21 O VERLAPFIX J8 OVERLAPFIX J8$O!$B5IU$-J,3d%m!<%+%kG[Ns$NB5ItJ,$K%G!<%?$rE>Aw$9$k$3$H$r;X<($7$^$9!% CV$-49$($O!$ EQUIVALENCE J8$K$h$C$F7k9g$7$F$$$k%0%m!<%P%kG[Ns$NBP1~$9$kHO0O$NCM$G9T$o$l$^$9!% Nc$($P!$C10l PE $GF0$/<!$N%W%m%0%i%‘$NJBNs2=$r4k$s$@$H$7$^$9!%

11.2 3HD%:GE,2=@)8f9T$N5!G= 133 ! ======================== STEP0 ==================================== ! PARAMETER(N=1000000) DOUBLE PRECISION A(N,N),B(N,N) : DO J=2,N-1 DO I=1,N B(I,J) = A(I,J-1) -2*A(I,J) +A(I,J+1) END DO END DO $^$:!$ PE32 Bf$G A , B $N Bh 2 E:;z$r6QEy$K J,3d$7$^$9!% $^$?!$ A , B $rJ,3d%m!< %+%kG[Ns$H $7$F3F PE $K3d$j ?6 $j$^$9!%$5$i$K!$ SPREAD DO 9=J8$G DO %k!<%W$rJ,3d$7$^$9!% ! ======================== STEP1 ==================================== ! PARAMETER(N=1000000,NPE=32) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION A(N,N),B(N,N) !XOCL LOCAL A(:,/IP),B(:,/IP) : !XOCL PARALLEL REGION : !XOCL SPREAD DO /IP DO J=2,N-1 DO I=1,N B(I,J) = A(I,J-1) -2*A(I,J) +A(I,J+1) END DO END DO !XOCL END SPREAD DO !XOCL PARALLEL REGION $3 $l $G =* $j $G $O $" $j $^ $; $s!% J, 3d $5 $l $? DO %k!< %W $G $O!$ PE >e $K $" $k %G!< %? 0J 30 $K NY $N PE $N 6- 3& $N %G!< %?$,I,MW$G$9!% =>$C$F A $rB5IU $-$N%m!< %+%k G[Ns$H $7$FDj 5A$7 D>$7$^ $9!%J}K! $O4v $D$+$" $j$^$9 $,!$ LOCAL J8$N A $N @k8@$K OVERLAP %Q%i%a!<%?$rDI2C$9$k$N$,$$$$$G$7$g$&!% ! ======================== STEP2 ==================================== ! PARAMETER(N=1000000,NPE=32) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION A(N,N),B(N,N) !XOCL LOCAL A(:,/IP(OVERLAP=(1,1)) ),B(:,/IP) : !XOCL PARALLEL REGION : !XOCL SPREAD DO /IP DO J=2,N-1 DO I=1,N B(I,J) = A(I,J-1) -2*A(I,J) +A(I,J+1) END DO END DO !XOCL END SPREAD DO !XOCL PARALLEL REGION

134 11 JBNs2=%W%m%0%i%_%s%0F~Lg $^$@$"$j$^$9!%%m!<%+%kG[Ns A $NB5$X$N%G!<%?$NE>Aw$O!$ EQUIVALENCE J8$G7k9g$5$l$?%0%m!<%P%kG[Ns$r2p $7$F9T$$$^$9!%$H$K$+$/!$%0%m!<%P%kG[Ns$r@k8@$7!$7k9g$5$;$F$_$^$7$g$&!% ! ======================== STEP3 ==================================== ! PARAMETER(N=1000000,NPE=32) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION A(N,N),B(N,N),AG(N,N) !XOCL LOCAL A(:,/IP(OVERLAP=(1,1))),B(:,/IP) !XOCL GLOBAL AG EQUIVALENCE (AG,A) : !XOCL PARALLEL REGION : !XOCL SPREAD DO /IP DO J=2,N-1 DO I=1,N B(I,J) = A(I,J-1) -2*A(I,J) +A(I,J+1) END DO END DO !XOCL END SPREAD DO !XOCL PARALLEL REGION $3 $l $G OVERLAPFIX J8 $, EP >l $9 $k =‘ Hw $, @0 $$ $^ $7 $?!% OVERLAPFIX J8 $O!$ %0 %m!< %P %k G[ Ns AG $+ $i B5 IU $- J, 3d%m!<%+%kG[Ns A $NB5$K%G!<%?$rE>Aw$9$k$3$H$r;X<($7$^$9!% ! ======================== STEP4 ==================================== ! PARAMETER(N=1000000,NPE=32) !XOCL PROCESSOR P(32) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION A(N,N),B(N,N),AG(N,N) !XOCL LOCAL A(:,/IP(OVERLAP=(1,1))),B(:,/IP) !XOCL GLOBAL AG EQUIVALENCE (AG,A) : !XOCL PARALLEL REGION : !XOCL OVERLAPFIX(A) (ID) ! A $NB5$K AG $NCM$rE>Aw !XOCL MOVEWAIT (ID) ! E>Aw$N40N;$rBT$D !XOCL SPREAD DO /IP DO J=2,N-1 DO I=1,N B(I,J) = A(I,J-1) -2*A(I,J) +A(I,J+1) END DO END DO !XOCL END SPREAD DO !XOCL PARALLEL REGION E>Aw $N<1JL L> ID $O2? $G$b 9=$$$^ $;$s!% OVERLAPFIX J8$K %0%m!< %P%kG[ Ns AG $N;Q $O8+$( $^$; $s$,!$B5 $N%G!< %?$rDs6!$9$kBg@Z$JLrL\$r2L$?$7$F$$$^$9!%

11.3 %5%V%k!<%A%s$N5-=RJ}K! 135 11.3 %5%V%k!<%A%s$N5-=RJ}K! 11.3.1 %W%m%;%C%5%0%k!<%W$N<uEO$7 %a%$%s%W%m%0%i%‘$G@k8@$7$?%W%m%;%C%5%0%k!<%W$N>pJs$O SUBPROCESSOR J8$G%5%V%k!<%A%s$K0z$-EO$7$^$9!% PROGRAM MAIN ! %a%$%s%W%m%0%i%‘ PARAMETER (NPE=4) ! %W%m%;%C%5?t !XOCL PROCESSOR PE(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ : !XOCL PARALLEL REGION ! JBNs<B9T3+;O : CALL SUB(A) ! %5%V%k!<%A%s$N CALL : !XOCL PARALLEL REGION ! JBNs<B9T=*N; : SUBROUTINE SUB(A) ! %5%V%k!<%A%s PARAMETER (NPE=4) ! %W%m%;%C%5?t !XOCL PROCESSOR PE(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL SUBPROCESSOR PES(NPE)=PE(1:NPE) ! %W%m%;%C%5%0%k!<%W$N0z$-7Q$. : 8= :_ $N F ortran 90/VPP $N J8 K! $G %W %m %;%C %5 ?t $K 0M B8 $7 $J $$ %5 %V %k!< %A %s $r =q $/ $3 $H $O!$ $G $- $J $$ $3 $H $O $J $$ $N$G $9 $,!$ EQUVALENCE J8 $d OVERLAPFIX J8$, ;H $( $J$$ $J $I $N 6/$$ @) 8B $,$" $k $? $a!$ DL>o $O $$ $A$$ $A %W %m %;%C%5?t$r@k8@$9$k$3$H$K$J$j$^$9 105 !% %5 %V %k!< %A %s $K X OCL 9T $r 5- =R $7 $J $$ >l 9g $O!$ SUBPROCESSOR J8 $K $h $k %W %m %;%C %5 %0 %k!< %W $N 0z $- 7Q $. $O IT MW $G $9!% $? $@ $7!$ $= $N %5 %V %k!< %A %s $O $9 $Y $F $N PE $G F1 $8 =h M} $, $5 $l $^ $9 ( >i D9 <B 9T ) !% $3 $N It J, $, Cx $7 $/ B- $r0z$CD%$k$h$&$G$7$?$i!$JBNs2=$r8!F$$9$kI,MW$,$"$j$^$9!% 11.3.2 %G!<%?$N<uEO$7 FC $K!$ %0 %m!< %P %k!$ J, 3d %m!< %+ %k G[ Ns $r %5 %V %k!< %A %s $K EO $9 >l 9g $O!$ <B 0z ?t $H 2> 0z ?t $O F1 $8 J, 3d $r $7 $? %G!< %?$G$"$kI,MW$,$"$j$^$9!% Nc$($P!$%a%$%s%W%m%0%i%‘$, PROGRAM MAIN ! %a%$%s%W%m%0%i%‘ PARAMETER (NPE=32,MAXDIM=100001) ! %W%m%;%C%5?t!$<!85?t !XOCL PROCESSOR PE(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PE,INDEX=1:MAXDIM) ! J,3dJ}K!$N;XDj DOUBLE PRECISION A(MAXDIM,MAXDIM),AG(MAXDIM,MAXDIM) ! G[Ns$N@k8@ !XOCL LOCAL A(:,/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ !XOCL GLOBAL AG ! %0%m!<%P%kG[Ns$N@k8@ EQUIVALENCE (A,AG) ! 5-21NN0h$N6&M- : !XOCL PARALLEL REGION ! JBNs<B9T3+;O : CALL MAKE_A(L,NU,U1,U2,A) ! %5%V%k!<%A%s$N CALL : !XOCL PARALLEL REGION ! JBNs<B9T=*N; END 105 $G $O SL I I/VPP $O %W %m%;%C %5 ?t$K 0M B8 $7$J $$ %W%m %0 %i%‘ $r $I $&$d$C $F =q$$ $F $$ $k$N $@ $m$& $H $$$& 5? Ld $,=P $F $-$^ $9 $,!$%=!< %9 $, 8x3+ $5$l$F$$$J$$$N$GD4$Y$k$3$H$,$G$-$^$;$s!%$J$* [5] $N 5.7 @a$G PE ?t$K0MB8$7$J$$JBNs<jB3$-J}K!$r8x3+$7$F$$$^$9!%

136 11 JBNs2=%W%m%0%i%_%s%0F~Lg $H$9$k$H!$%5%V%k!<%A%s$K$bF1MM$NJ,3d;XDj$,I,MW$G$9!% SUBROUTINE MAKE_A(L,NU,U1,U2,A) PARAMETER (NPE=32,MAXDIM=100001) ! %W%m%;%C%5?t!$<!85?t !XOCL PROCESSOR MAIN_PE(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL SUBPROCESSOR PE(NPE)=MAIN_PE(1:NPE) ! %W%m%;%C%5%0%k!<%W$N0z$-7Q$. !XOCL INDEX PARTITION IP=(PE,INDEX=1:MAXDIM) ! J,3dJ}K!$N;XDj DOUBLE PRECISION A(MAXDIM,MAXDIM) ! G[Ns$N@k8@ !XOCL LOCAL A(:,/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ : RETURN END 47$l$??M$O!$F1MM$N<jB3$-ItJ,$rJL$N%U%!%$%k$K5-=R$7!$ include J8$GFI$_9~$s$@$j$7$F$$$^$9!% $^ $?!$ %5 %V %k!< %A %s Fb $G!$ %0 %m!< %P %k G[ Ns $H J, 3d %m!< %+ %k G[ Ns $r EQUIVALENCE J8 $G 7k 9g $9 $k I, MW $, $" $k >l 9g$O!$%0%m!<%P%kG[Ns$r COMMON J8$GEO$7!$%5%V%k!<%A%sFb$GJ,3d%m!<%+%kG[Ns$r@k8@$77k9g$7$^$9!% PROGRAM MAIN PARAMETER (NPE=8,MAXDIM=100001) !XOCL PROCESSOR PE(NPE) !XOCL INDEX PARTITION IP=(PE,INDEX=1:MAXDIM) DOUBLE PRECISION AG(MAXDIM) !XOCL GLOBAL AG COMMON/BLK/AG : !XOCL PARALLEL REGION : CALL SUB ! %5%V%k!<%A%s$N CALL : !XOCL PARALLEL REGION : SUBROUTINE SUB PARAMETER (NPE=8,MAXDIM=100001) !XOCL PROCESSOR MAIN_PE(NPE) !XOCL SUBPROCESSOR PE(NPE)=MAIN_PE(1:NPE) !XOCL INDEX PARTITION IP=(PE,INDEX=1:MAXDIM) DOUBLE PRECISION A(MAXDIM),AG(MAXDIM) !XOCL LOCAL A(/IP) ! J,3d%m!<%+%kG[Ns$N@k8@ !XOCL GLOBAL AG ! %0%m!<%P%kG[Ns$N@k8@ COMMON/BLK/AG EQUIVALENCE (A,AG) : RETURN END $J$*!$ COMMON J8$N6&DL%V%m%C%/ $KB0$9$kMWAG$K!$=EJ#%m!<%+%k JQ?t!$J,3d%m!<%+%kG[Ns!$%0%m!< %P%kJQ?t$r :.:_$5$;$k$3$H$O$G$-$^$;$s 106 !% 11.4 %U%!%$%kF~=PNO J,3d%m!<%+%kG[Ns$NF~=PNO$r$9$k>l9g$NCm0UE@$G$9!% 106 F ortran 90 $G $O !V;H $o $J$$ J} $, $$ $$ 5! G=!W ([38]) $K F~$C $F $$ $k COMMON J8 $, F ortran 90/VPP $N Bg $- $J FC D’ $H $J$C $F $$ $k$N $O!$ <B $KHa$7$$$3$H$G$9!%

11.5 JBNs2=Nc ( %Q%i%a%H%j%C%/%9%?%G%# ) 137 � %U%!%$%k$O PARALLEL REGION J8$NA0$K%*!<%W%s$9$k!% � EQUIVALENCE J8$K$h$j7k9g$7$?%0%m!<%P%kG[Ns$G9T$&!% � %0%m!<%P%kG[Ns$NFI$_=q$-$O>iD9<B9TIt$G9T$$!$ SPREAD DO Fb$K$O=q$+$J$$!% =E J#%m!< %+%k G[ Ns$O => MhDL $j$N %W %m%0 %i %‘$G LdBj $" $j$^ $; $s!% READ, WRITE $K $O!$ DO 7? JB$S $b;H MQ $G$- $^$9$,!$G[NsL>$G$N%"%/%;%9$,8zN(E*$G$9!% PROGRAM MAIN PARAMETER (NPE=8,MAXDIM=100001) !XOCL PROCESSOR PE(NPE) !XOCL INDEX PARTITION IP=(PE,INDEX=1:MAXDIM) DOUBLE PRECISION A(MAXDIM,MAXDIM),AG(MAXDIM,MAXDIM) !XOCL LOCAL A(:,/IP) !XOCL GLOBAL AG EQUIVALENCE (A,AG) OPEN(33,FILE=’input.data’) ! %U%!%$%k$N%*!<%W%s OPEN(15,FILE=’output.data’) ! %U%!%$%k$N%*!<%W%s !XOCL PARALLEL REGION : READ(33) AG : WRITE(15) AG : !XOCL END PARALLEL REGION CLOSE(15,FILE=’output.data’) ! %U%!%$%k$N%/%m!<%: CLOSE(33,FILE=’input.data’) ! %U%!%$%k$N%/%m!<%: END 11.5 JBNs2=Nc ( %Q%i%a%H%j%C%/%9%?%G%# ) F~ NO %G!< %? $d %Q %i %a!< %? $r JQ $( $k $3 $H $K $h $j!$ 2? EY $b F1 $8 7W ;; $r 7+ $j JV $7 <B 9T $9 $k $h $& $J %1!< %9 $r %Q %i %a %H %j%C%/%9%?%G%# ( p ar ametric study ) $H8F$S$^$9!% 4JC1$JNc$G@bL@$7$^$9!% PROGRAM MAIN DOUBLE PRECISION A(1000),B(1000) INTEGER I READ(5) B ! %G!<%?$NFI$_9~$_ DO I=1,1000 ! CALL SUB(A(I),B(I)) ! F1$8%5%V%k!<%A%s$r CALL END DO ! WRITE(6) A ! =hM}7k2L$N=q$-=P$7 END ! SUBROUTINE SUB(X,Y) DOUBLE PRECISION X,Y Y=SIN(X) RETURN END 5 HV$+$i%G!<%?$rFI$_9~$_!$ B(I) $r%Q%i%a!<%?$H$7$F!$<!!9$K A(I) $r5a$a$k%W%m%0%i%‘$G$9!%$3$N>l9g!$8D!9 $N I $KBP$9$k SUB $N=hM}$OA4$/FHN)$G$9$N$G!$4JC1$KJBNs2=$9$k$3$H$,$G$-$^$9!%

138 11 JBNs2=%W%m%0%i%_%s%0F~Lg PROGRAM MAIN PARAMETER (NPE=16) ! %W%m%;%C%5?t$N@k8@ !XOCL PROCESSOR PE(NPE) ! %W%m%;%C%5%0%k!<%W$N@k8@ !XOCL INDEX PARTITION IP=(PE,INDEX=1:1000) ! J,3dJ}K!$N;XDj DOUBLE PRECISION A(1000),B(1000) INTEGER I READ(5) B ! %G!<%?$NFI$_9~$_ !XOCL PARALLEL REGION ! JBNs<B9T$N3+;O !XOCL SPREAD DO /IP ! DO %k!<%W$NJ,3d DO I=1,1000 CALL SUB(A(I),B(I)) ! F1$8%5%V%k!<%A%s$r CALL END DO !XOCL END SPREAD DO ! DO %k!<%W$NJ,3d !XOCL UNIFY (A(/IP)) (ID) ! %G!<%?$rB7$($k !XOCL MOVEWAIT(ID) ! %G!<%?E>Aw$N40N; !XOCL END PARALLEL REGION ! JBNs<B9T$N=*N; WRITE(6) A ! =hM}7k2L$N=q$-=P$7 END ! SUBROUTINE SUB(X,Y) DOUBLE PRECISION X,Y Y=SIN(X) RETURN END $J$*!$%Q%i%a%H %j%C%/%9%? %G%#$K$h $kJBNs2= %W%m%0%i %‘$N%5 %s%W%k 107 $r kyu-cc $N /usr/local/doc 2<$K 8x3+ $7$^$9!%3F<+%3%T!<$7$F;2>H$7$F$/$@$5$$!% kyu-cc% copy /usr/local/doc/parasta.txt . � � � � � <--- ;HMQJ}K!$N%F%-%9%H kyu-cc% copy /usr/local/doc/parasta.tar . � � � � � <--- %W%m%0%i%‘!$%G!<%? (tar 7A<0 ) 11.6 JBNs2=Nc (SSL I I/VPP) ?t CM 7W ;; $G %3 %9 %H $N $+ $+ $k It J, $O!$ B? $/ $, O" N) 1 <! J} Dx <0 $d 8G M- CM 7W ;; $J $I $N @~ 7A 7W ;; $K =8 Cf $9 $k $H $$$C $F $b$$$$ $G$7$g $&!% F ortran 90/VPP $N8- $$ MxMQ J}K! $H $7$F $O!$ JBNs 7W;; MQ $K%A%e!< %K%s %0 $5$l $?%5 %V %k!<%A %s %i%$%V%i %j SSL I I/VPP $r @Q6KE* $KMx MQ$9 $k$3$H $G$9!% $3$l$i $N%i %$%V%i %j$O VPP700/56 $N @-G= $r:GBg 8B$K H/4x $9 $k $h $& $K %A%e!< %K %s %0 $5 $l $F $$ $^ $9 $N $G!$ <+ J, $G AH $s $@ %W %m %0 %i %‘ $N J} $, B. $$ $H $$ $& $3 $H $O $^ $: $" $j $^ $;$s 108 !% $3$3$G$O!$<{MW$, :G$b$"$k$H;W$o$l$kO" N) 1 <!J}Dx<0%5%V%k!<%A%s DP_VLAX $N;HMQJ}K!$K$D$$$F!$6q BNE*$J Nc$r$"$2$F@bL@$7$^$9!% 11.6.1 %5%V%k!<%A%s$N0z?t$N@bL@ man dp_vlax $G 8+ $l$P $o $+ $k$h $& $K!$ DP_VLAX $N0z ?t $O 15 8D$b $" $j$^ $9 109 !% $? $@$7!$ SSL I I/VPP , SSL I I/VP $N0z?t$N7A<0$O0l$D21$($F$7$^$($P$"$H$O;w$?$j$h$C$?$j$J$N$G!$LLE]$G$b$9$Y$F@bL@$7$^$9!% 107 Cx:n8"$OIY;NDL$K5"B0$7$F$$$^$9!% 108 $b$7>!$C$?$i@’Hs%;%s%?!<$^$G8f0lJs2<$5$$!% 109 $O$C$-$j8@$C$F!$IY;NDL$NF|K\8l%*%s%i%$%s%^%K%e%"%k$NA43Q1Q?t;z$OBg$$$K4VH4$1$G$9!%

11.6 JBNs2=Nc (SSL I I/VPP) 139 !|8F$S=P$77A<0 CALL DP_VLAX(AG,KA,NA,N,B,IBLKS,EPSZ,ISW,IP,IS,WG,WA,WU,IWU,ICON) !|5!G= <B 78?t O" N) 1 <! J}Dx <0 Ax = b $r!$ %V %m%C%/ 2= $7$? 30 @Q 7A$N LU J, 2r K! $G2r $- $^$9!% A $O n � n ( n � 1) $N @5B’$J<B9TNs!$ b $O n <!85$N<BDj?t%Y%/%H%k!$ x $O n <!85$N2r%Y%/%H%k$G$9!% !|0z?t$N@bL@ @0 ?t $O 4 %P %$ %H $G $9!% Dj ?t $H $7 $F F~ NO $G $- $k 0z ?t $b $" $j $^ $9 $,!$ %Q %i %a!< %? $H $7 $F $- $A $s $H @k 8@ $7 $? J} $, %G %P%C%0$KM-Mx$G$9!% I= 11.3: DP_VLAX $N0z?t0lMw 0z?t 7? B0@- F~=PNO FbMF AG G\@:EY<B?t 2 <!85G[Ns F~=PNO F~ NO $H $7 $F 9T Ns A $r AG(1:N,1:N) $K 3J G<!% =P NO $H $7 $F 9T Ns L $H 9T Ns U $, AG $K JV $5 $l $k!% AG $O AG(KA,NA) $G @k 8@ $5 $l $k %0 %m!< %P %k G[ Ns $G!$ $3$N %k!< %A%s $r8F $S =P$9 %j!< %8%g%s $G 2 <! 85L\ $r 6QEy $K J,3d $5 $l$F $$$k!% AG(1:N,1:N) 0J30$N AG $NCM$OJ]>Z$5$l$J$$!% KA @0?t JQ?t F~NO AG !$ WG $N 1 <!85L\$NBg$-$5 ( @k8@$7$?CM ) !% KA � N . NA @0?t JQ?t F~NO AG !$ WG $N 2 <!85L\$N Bg$-$5 ( @k8@$7 $?CM ) !% NA � N . NA $O%j!<%8%g%s$r 9=@.$9$k PE ?t$H IBLKS $N@Q$NG\?t$G$"$k$3$H!% N @0?t JQ?t F~NO 9TNs A $N<!?t n !% B G\@:EY<B?t 1 <!85G[Ns F~=PNO Bg$-$5 N $N%Y%/%H%k b $rF~NO!%2r%Y%/%H%k x $,=PNO$5$l$k!% IBLKS @0?t JQ?t F~NO %V%m%C %/2= $7$?30 @Q7A LU J, 2r$r9T $&%V %m%C%/ $NBg$- $5!%6v ?t$G$" $j$+ $D!$ 30 � IBLKS � 60 $G$"$k$3$H!% EPSZ G\@:EY<B?t JQ?t F~NO %T%\%C %H$NAj BPNm H=DjCM!% EPSZ � 0.0D0 !% 0.0D0 $N $H$- $OI8=‘ CM$,:N MQ $5$l$k!% ISW @0?t JQ?t F~NO F10l $N78?t 9TNs A $r $b$DJ} Dx<0 Ax = b i $K BP$7!$ ISW=1 $N$H $- 1 AHL\ $NJ} Dx<0$r 2r$/!% ISW=2 $N$H $- 2 AHL\0J 9_$NJ} Dx<0$r 2r$/!%$? $@$7!$$3 $N$H$- B $NCM $@$1$r?7$7 $$%Y%/%H%k $KJQ$(!$$=$l 0J30$N0z?t $O$=$N$^$^ $G;HMQ$9$k!% IP @0?t 1 <!85G[Ns =PNO ItJ,%T%\%C%HA*Br$K$h$k9T$NF~49$($NMzNr$r<($9Bg$-$5 n $N%Y%/%H%k!% IS @0?t JQ?t =PNO 9T Ns A $N 9T Ns <0 $r 5a $a $k $? $a $N >p Js (1 $^ $? $O � 1) !$ 1i ;; 8e $N G[ Ns AG $N n 8D$NBP3QMWAG$H IS $NCM$r3]$19g$o$;$k$H9TNs<0$,F@$i$l$k!% WG G\@:EY<B?t 2 <!85G[Ns :n6H0h WG(KA,NA) $J $k %0 %m!< %P %k G[ Ns $G!$ $3 $N %k!< %A %s $r 8F $S =P $9 %j!< %8%g %s$G 2 <!85L\$r6QEy$KJ,3d$5$l$F$$$k!% WA G\@:EY<B?t 2 <!85G[Ns :n6H0h WA(N,IBLKS) $J$kG[Ns!% WU G\@:EY<B?t 1 <!85G[Ns :n6H0h WU(IWU) $G@k8@$5$l$kG[Ns!% IWU @0?t JQ?t F~NO :n6HMQG[Ns WU $NBg$-$5!% NA $r%W%m%;%C%5?t$G3d$C$?CM!% ICON @0?t JQ?t =PNO ICON=0 %(%i!<$J$7!% ICON=20000 9T Ns A $N $" $k 9T $N MW AG $, $9 $Y $F Nm $G $"$C $? $+!$ Kt $O %T %\%C %H $, Aj BP E* $K Nm $H $J$C $?!% 9T Ns A $O Hs @5 B’ $N 2DG=@-$,6/$$!% ICON=30000 NA $, %j!< %8%g %s $r 9= @. $9 $k PE ?t $H IBLKS $N @Q $N G\ ?t $G $J $$!% $^ $? $O NA < N , KA < N , N < 1 $G $" $k!% $^ $? $O EPSZ < 0.0D0 $G$"$k!% $^$?$O IBLKS > 60 , IBLKS < 30 $G $" $k!% $^ $? $O!$ %0 %m!< %P %k G[ Ns $, @5 $7 $/ J, 3d $5 $l $F $$$J$$!%

140 11 JBNs2=%W%m%0%i%_%s%0F~Lg !|;HMQ>e$NCm0U 1. %0 %m!< %P %kG[ Ns AG $O AG(1:N,1:N) $NIt J, $r EO $7 $^ $9!% DL >o AG(KA,NA) $H @k 8@ $7 $F $$ $l$P Ld Bj $" $j $^ $;$s!% 2. SSL I I/VP $d NUMP A C $N %5%V %k!< %A%s $H 0[$J $j!$ 2 <! 85G[ Ns $N 2 <!85 L\ $NBg $- $5 NA $b 0z?t $K I,MW $G $9!%$^$?!$ NA $O ( IBLKS � PE ?t ) $G3d$j@Z$l$kI,MW$,$"$j$^$9!% 3. EPSZ $K I8 =‘ CM 0J 30 $N CM $r @_ Dj $7 $? $H $-!$ %T %\%C %H $, 110 @_ Dj $7 $? EPSZ 0J 2< $J $i!$ $= $N %T %\%C %H $r Nm $H 8+ $J $7 ICON=20000 $H $7 $F =h M} $r BG $A @Z $j $^ $9!% EPSZ $N I8 =‘ CM $O!$ 4] $a 8m :9 $N C1 0L $r u $H $7 $? $H $-!$ EPSZ =16 � u $G$9!%$J $*%T%\%C%H$,>.$5$/$J$C$F$b7W;;$rB39T$5$;$k>l9g$K$O!$ EPSZ $X6K>.$NCM$r@_Dj $9$l$P$h$$$N$G$9$,!$$=$N7k2L$OJ]>Z$5$l$^$;$s 111 !% 4. F1 0l $N 78 ?t 9T Ns A $r $b $D J} Dx <0 Ax = b i $r B3 $1 $F 2r $/ >l 9g $O!$ 2 2s L\ 0J 9_ $r ISW=2 $H $7 $F 2r $/ $H!$ $b$C $H $b %3 %9 %H $r MW $9 $k LU J, 2r $N 2a Dx $r >J N, $9 $k $? $a!$ <B 9T ;~ 4V $, Bg I} ( O ( n ) 0c $$ $^ $9 ) $K C; =L $G $- $^$9!% 5. IP $H IS $O!$ LU J, 2r $N 2a Dx $G It J, %T %\%C %H A* Br $K $h $k 9T $N F~ $l 49 $( $, @8 $8 $? >l 9g $N >p Js $r <u $1 ;} $A $^ $9 112 !% 6. DP_VLAX $K$O!$ 3 $D ( $b ) $N:n6HMQG[Ns$,I,MW$G$9!%FC$K!$ WG $O AG $HA4$/F1$85-21NN0h$,I,MW$G$9!% 11.6.2 C10l PE HG%W%m%0%i%‘Nc $=$l$G$O!$6qBNE*$JNc$K1h$C$F DP_VLAX $rMxMQ$9$k$^$G$N2aDx$rDI$$$+$1$F$_$^$7$g$&!% $^$:!$C10l PE $GF0:n$9$k F ortran %W%m%0%i%‘$rMQ0U$7$^$9!% n � n 9TNs A = ( a ij ) $r a ij = r 2 n + 1 sin � ij � n + 1 � ; n � 1 %Y%/%H%k b = ( b i ) $r b i = n X j =1 a ij $GDj5A$7$^$9!%$9$k$HO"N) 1 <!J}Dx<0 Ax = b $N2r$O x � 1 $H ( M}O@E*$K ) $J$j$^$9!%%W%m%0%i%‘ Linear_Equation1 $O!$ A , b $r:n@.$7!$ SSL I I/VP $N%5%V%k!<%A%s DVLAX $KJ|$j$3$s$GF@$i$l$? x ( ?tCM2r ) $N8m:9$r max 1 � i � n j x i � 1 j $GB,Dj$9$k$b$N$G$9!% 110 9TNs$N>C5nCJ3,$G3d$j;;$r;J$kBeI=85$G$9!%%<%m$K$J$C$F$7$^$&$H7W;;$,GKC>$7$F$7$^$$$^$9!% 111 ?t CM E* $K 9T Ns $, Hs @5 B’ $K $J$C $? $H$$ $& $3 $H $O!$ $b $H $b $H $N Ld Bj $K 2? $i $+ $N 86 0x $, $" $k $N $G $O $J $$ $+ $H 5?$C $F 8+ $k $Y $- $G $9!%$? $@ $7!$ %W %m%0%i%‘$N%A%’%C%/$,@h$G$9!% 112 !VItJ,%T%\%C%HA*Br!W$H8@$o$l$F$b%T%s$HMh$J$$?M$O?tCM7W;;$NK\$r8fMw2<$5$$!%

11.6 JBNs2=Nc (SSL I I/VPP) 141 program Linear_Equation1 ! %W%m%0%i%‘$NL>A0 implicit none ! 0EL[$N7?@k8@$NM^;_ integer,parameter :: KA=501 ! 1 <!85L\$NBg$-$5$N%Q%i%a!<%? integer,parameter :: NA=500 ! 2 <!85L\$NBg$-$5$N%Q%i%a!<%? real(kind=8),dimension(KA,NA) :: A ! A $N@k8@ real(kind=8),dimension(NA) :: B,VW ! B $N@k8@!$:n6HNN0h vw real(kind=8) :: error,s,Pi,EPSZ integer,dimension(NA) :: IP integer :: N,i,j,IS,ICON,ISW N=KA-1 ! <!?t$NDj5A Pi=atan(1.0D0)*4.0D0 ! &P$NDj5A B=0.0D0 ! B $N=i4|2= do j=1,N do i=1,N A(i,j)=sqrt(2.0D0/DBLE(N+1))*sin(dble(i)*dble(j)*Pi/dble(N+1)) B(i)=B(i)+A(i,j) ! A,B $N:n@. end do end do ! --------------------------------------------------------------------------- ! EPSZ=0.0D0 ISW=1 call DVLAX(A,KA,N,B,EPSZ,ISW,IS,VW,IP,ICON) ! O"N) 1 <!J}Dx<0$r2r$/ ! --------------------------------------------------------------------------- ! error=0.0D0 do i=1,N s=abs(B(i)-1.0D0) if(s.ge.error) error=s ! 8m:9I>2A end do write(6,*) ’ICON=’,ICON write(6,*) ’N=’,N,’ ERROR=’,error end program Linear_Equation1 KA $, N $h$j $b0l$D$@ $1B?$$$N$O!$ %P%s%/%3 %s%U%j%/ %H$K$h$k@- G=Dc2<$r Hr$1$k$?$a $G!$$=$l0J 30$N0UL# $O$" $j$^$;$s!% 11.6.3 SSL I I/VPP $N$?$a$NJQ99 JB Ns 2= $K @h $@$C $F!$ DP_VLAX $N $?$a $N JQ ?t $r =‘ Hw $7 $^ $9!% $^ $:!$ B? >/ %a%b %j $N L5 BL ;H $$ $K $J $k $N $O 3P 8g$N >e $G!$G$0U$N IBLKS $H PE ?t$KBP1~$G$-$k$h$&$K NA $NCM$rJQ99$7$^$9!%6qBNE*$K$O!$ F ortran $G ?7 NA = � 5l NA PE ?t � IBLKS + 1 � � PE ?t � IBLKS $H@k8@$7$^$9!% <! $K!$ :n 6H NN 0h $J $I $N $3 $^ $4 $^ $H $7 $? JQ ?t $r @k 8@ $7!$ %5 %V %k!< %A %s L> $r =q $- D> $7 $^ $9!% %0 %m!< %P %k G[ Ns $H $J $k AG $G $N 1i ;; $O %Y %/ %H %k 2= $G $- $^ $; $s $N $G!$ A $r J, 3d %m!< %+ %k G[ Ns $H $7 %0 %m!< %P %k G[ Ns AG $H EQUIVALENCE J8$G7k9g$7$^$9!%$3$3$^$G$r Linear_Equation2 $H$7$^$9!%

142 11 JBNs2=%W%m%0%i%_%s%0F~Lg program Linear_Equation2 implicit none integer,parameter :: NPE=4,IBLKS=50,KA=501,LA=KA-1 integer,parameter :: NA=(LA/(NPE*IBLKS)+1)*NPE*IBLKS integer,parameter :: IWU=NA/NPE real(kind=8),dimension(KA,NA) :: A,AG,WG real(kind=8),dimension(LA,IBLKS):: WA real(kind=8),dimension(LA) :: B real(kind=8),dimension(IWU) :: WU real(kind=8) :: error,s,Pi,EPSZ integer,dimension(LA) :: IP integer :: N,i,j,IS,ICON,ISW EQUIVALENCE (A,AG) N=KA-1 Pi=atan(1.0D0)*4.0D0 B=0.0D0 do j=1,N do i=1,N A(i,j)=sqrt(2.0D0/DBLE(N+1))*sin(dble(i)*dble(j)*Pi/dble(N+1)) B(j)=B(j)+A(i,j) end do end do ! --------------------------------------------------------------------------- ! EPSZ=0.0D0 ISW=1 call DP_VLAX(AG,KA,NA,N,B,IBLKS,EPSZ,ISW,IP,IS,WG,WA,WU,IWU,ICON) ! --------------------------------------------------------------------------- ! error=0.0D0 do i=1,N s=abs(B(i)-1.0D0) if(s.ge.error) error=s end do write(6,*) ’ICON=’,ICON write(6,*) ’ N=’,N,’ ERROR=’,error end program Linear_Equation2 11.6.4 JBNs2=Nc =‘ Hw $, @0$C $? $H $3 $m $G X OCL 9T $r A^ F~ $7 $^ $9!% DP_VLAX $N ;H MQ J} K! $K =>$C $F AG ( A ), WG $N 2 <! 85 L\ $r 6Q Ey $KJ, 3d $7!$ %0 %m!< %P %k G[ Ns $r @k 8@ $7 $^ $9!% Fs $D $N DO %k!< %W $O $H $b $K SPREAD DO $G J, 3d =h M} $7 $^ $9!% :G =i $N %k!<%W$G$O!$ A $,BP>N9TNs$G$"$k$3$H$rMQ$$$F!$ B $NE:;z$rJQ99$7$F$$$^$9!% B $O=EJ#%m!<%+%kG[Ns$G$9$N$G!$ J,3d=hM}$N8e$O3F PE $GCM$r6Q0l$K$9$k UNIFY J8$r<B9T$7$^$9!% Fs $DL\ $N%k!< %W $G$O!$ :G BgCM $r 8!:w $9 $k%0 %m!<%P %k 4X?t MAX $, I, MW$G $9!% $3$N It J,$O L5M} $7 $FJB Ns 2=$7 $J $/ $F$b>iD9<B9T$G7W;;2DG=$G$9!% 0J >e $G $H $j$" $( $: $N JB Ns 2= $, 40 N; $7 $^$7 $?!% $" $H $O!$ PE ?t $H <! 85 $N %Q %i %a!<%? NPE , KA $@ $1 $r JQ 99 $9$k $@ $1$G!$<+M3$K7W;;5,LO$rJQ99$G$-$^$9!%$3$N%W%m%0%i%‘$r Linear_Equation3 $H$7$^$9!% 8=<B$N8&5f%l%Y%k$H$J$k$H A , B $N:n@.J}K!$O$3$s$J$K3Z$G$O$"$j$^$;$s!%$7$+$7!$9TNs$K i , j $K$D$$$F$N5, B’@-$,$"$l$P$=$l$[$I6lO+$;$:$KJBNs2=$G$-$k$N$G$O$J$$$G$7$g$&$+ 113 !% 113 $J$K$7$m!$4N?4$JO"N) 1 <!J}Dx<0$N7W;;$O SSL I I/VPP $^$+$;$G$9$+$i!%

11.6 JBNs2=Nc (SSL I I/VPP) 143 program Linear_Equation3 implicit none integer,parameter :: NPE=4,IBLKS=50,KA=501,LA=KA-1 integer,parameter :: NA=(LA/(NPE*IBLKS)+1)*NPE*IBLKS integer,parameter :: IWU=NA/NPE real(kind=8),dimension(KA,NA) :: A,AG,WG real(kind=8),dimension(LA,IBLKS):: WA real(kind=8),dimension(LA) :: B real(kind=8),dimension(IWU) :: WU real(kind=8) :: error,s,Pi,EPSZ integer,dimension(LA) :: IP integer :: N,i,j,IS,ICON,ISW !XOCL PROCESSOR P(NPE) !XOCL INDEX PARTITION PX=(PROC=P,INDEX=1:NA,PART=BAND) !XOCL LOCAL A(:,/PX) !XOCL GLOBAL AG, WG(:,/PX) EQUIVALENCE (A,AG) !XOCL PARALLEL REGION N=KA-1 Pi=atan(1.0D0)*4.0D0 B=0.0D0 !XOCL SPREAD DO /PX do j=1,N do i=1,N A(i,j)=sqrt(2.0D0/DBLE(N+1))*sin(dble(i)*dble(j)*Pi/dble(N+1)) B(j)=B(j)+A(i,j) end do end do !XOCL END SPREAD DO !XOCL UNIFY(B(/PX)) (ID) !XOCL MOVEWAIT (ID) ! --------------------------------------------------------------------------- ! EPSZ=0.0D0 ISW=1 call DP_VLAX(AG,KA,NA,N,B,IBLKS,EPSZ,ISW,IP,IS,WG,WA,WU,IWU,ICON) ! --------------------------------------------------------------------------- ! error=0.0D0 !XOCL SPREAD DO /PX do i=1,N s=abs(B(i)-1.0D0) if(s.ge.error) error=s end do !XOCL END SPREAD DO MAX(error) !XOCL END PARALLEL write(6,*) ’ICON=’,ICON write(6,*) ’ N=’,N,’ ERROR=’,error end program Linear_Equation3

144 11 JBNs2=%W%m%0%i%_%s%0F~Lg 11.6.5 B,Dj%G!<%? 7W;;$NBgItJ,$O DP_VLAX $N%3%9%H$G$9$N$G!$$3$NItJ,$N$_ PEP A $N%5%V%k!<%A%s$G@-G=$rB,Dj$7$^$7$?!% !|JBNs2=@-G= 1PE $G%a%b%j!<$KF~$j$- $k$h$&$K<!?t$r N=10000 $K 8GDj$7$FJBNs2=8zN($rB, Dj$7$^$7$?!%7W;;ItJ,$N AG $K $OLs 763MB $N%a%b%j$,I,MW$G$9!% I= 11.4: N=10000 $N=hM}@-G= PE ?t GFLOPS %T!<%/Hf 1( DVLAX ) 2.1 95% 1 1.8 81% 2 3.6 81% 4 6.9 78% 8 12.5 71% 16 21.0 59% 32 31.0 44% PE ?t $, A} $( $k $K =>$C $F $@ $s $@ $s %T!< %/ @- G= Hf $, Mn $A $F $$ $- $^ $9!% $3 $l $O 1 Bf $N PE $, C4 Ev $9 $k G[ Ns $, >. $5 $/ $J$C$?$?$a!$%Y%/%H%k7W;;5!$N@-G=$,==J,H/4x$G$-$J$/$J$C$?$?$a$H;W$o$l$^$9!% !|:GBg@-G= <!$O!$J#?t$N PE $G3NJ]$G$-$k:GBg$N5-21NN0h6a$/$^$G N $rBg$-$/$7$FB,Dj$7$F$_$^$7$?!% I= 11.5: :GBg5-21NN0h6a$/$N N $N=hM}@-G= PE ?t N AG $N%a%b%j GFLOPS %T!<%/Hf 1( DVLAX ) 10000 0.7GB 2.1 95% 1 10000 0.7GB 1.8 81% 2 14500 1.5GB 3.7 84% 4 19500 2.8GB 7.4 84% 8 29000 6.2GB 14.7 83% 16 40000 11.9GB 28.9 82% 32 58000 25.0GB 56.5 80% I= 11.4, 11.5 $r ?^$K$7$? $b$N$,?^ 6.4, 6.5 $G$9!%<! ?t$rBg$- $/$9$k$H 32PE $G $b%T!<%/@- G=$N 80% $r$J$s$H $+ C#@.$7$^$7$? 114 !% 114 F1$8MFNL$N:n 6HNN0h$r$H$C$F$$$k $N$@$+$i!$$3$N$/$i $$$N@-G=$O=P$F$/ $l$J$$$H:$$k$H$$ $&5$$b$7$^$9!%$^$?!$ :G8e$N N=58000 $NO"N) 1 <!J}Dx<0$r2r$/$N$KLs 25 J,MW$7$^$9!%

11.7 DI2C5!G=$N>R2p 145 11.7 DI2C5!G=$N>R2p %l%Y%k%"%C%W$K$H$b$J$$ F ortran 90/VPP $K?7$7$$5!G=$,DI2C$K$J$j$^$7$?!% 11.7.1 RESIDENT 5!G= SPREAD DO J8$K%0%m!<%P %kJQ?t$r %m!<%+%kJQ?t $HF1MM$N J}K!$G9bB. $K%"%/%;%9 $9$k RESIDENT 5!G=$, DI2C$5 $l $^ $7 $?!% $3 $N 5! G= $K $h$C $F!$ %0 %m!< %P %k JQ ?t $K BP 1~ $9 $k %m!< %+ %k JQ ?t $N @k 8@ $d EQUIVALENCE J8 $N 5- =R $, IT MW$K$J$j$^$9!%Nc$($P PARAMETER(N=10000) !XOCL PRECESSOR P(10) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION G(N),L(N) !XOCL GLOBAL G !XOCL LOCAL L(/IP) EXQUIVALENCE (G,L) !XOCL PARALLEL REGION !XOCL SPREAD DO /IP DO I=1,N L(I) =SQRT(2.0D0*I) END DO !XOCL EDN SPREAD DO : $H$$$&%W%m%0%i%‘$O%0%m!<%P%kJQ?t$rD>@\MQ$$$F PARAMETER(N=10000) !XOCL PRECESSOR P(10) !XOCL INDEX PARTITION IP=(PROC=P,INDEX=1:N,PART=BAND) DOUBLE PRECISION G(N) !XOCL GLOBAL G(/IP) !XOCL PARALLEL REGION !XOCL SPREAD DO RESIDENT(G) /IP ! RESIDENT ;XDj DO I=1,N G(I) =SQRT(2.0D0*I) END DO !XOCL EDN SPREAD DO : $H5-=R$G$-$k$h$&$K$J$j$^$7$?!% RESIDENT $O %0 %m!< %P %k G[ Ns $X $N %" %/ %; %9 $, PE Fb $K 3d $j IU $1 $i $l $? HO 0O $K JD $8 $F $$ $k $3 $H $r ;X Dj $9 $k $b $N $G $9!% RESIDENT ;X Dj $5 $l $? %0 %m!< %P %k G[ Ns $O!$ $= $N JQ ?t $N %" %/ %; %9 $r <B 9T $9 $k PE >e $K 3d $j Ev $F $i $l $F $$ $k $H$_$J$5$l!$%m!<%+%kJQ?t$HF1MM$NJ}K!$G%"%/%;%9$9$k$3$H$,$G$-$^$9!%>\:Y$O [5]5.5 @a$r;2>H$7$F$/$@$5$$!% 11.7.2 %b%8%e!<%kFb$N X OCL 9T5-=R %b %8%e!<%k $N@k 8@It $K X OCL 9T$r 5-=R $G$- $k$h $&$K $J $j$^ $7$?!% =>$C$F PROCESSOR J8$d GLOBAL J8 $J$I $r %b%8%e!<%k$K$^$H$a$F5-=R$7!$%5%V%k!<%A%s$J$I$G F ortran 90 $N USE J8$rMQ$$$F;2>H$9$k$3$H$,$G$-$^$9!%

146 11 JBNs2=%W%m%0%i%_%s%0F~Lg 11.8 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$NMxMQ F ortran 90/VPP 0J 30 $N JB Ns 2= $H $7 $F!$ %a%C %;!< %8 %Q%C %7 %s %0 %i %$ %V %i %j (MPL) $r MQ $$ $? J} K! $, %W %m %0 %i %_%s%0$,2DG=$G$9!% 0J2<!$ MPL $N35MW$H;29MJ88%$r>R2p$7$^$9!% 11.8.1 PVM PVM(P arallel Virtual Mac hine) $O!$%" %a%j %+%*!< %/%j%C %89q N)8& 5f=j $G3+ H/ $5$l $?%a%C %;!<%8 %Q%C%7 %s%0 %i%$%V%i%j$G$9!% DL >o$O %M%C%H %o!< %/$r 2p $7$? J, ;64D 6- >e$G 3F %N!<%I 4V$N DL ?.$N $? $a$K Mx MQ$5 $l $^$9 $,!$ VPP700 >e $G PE $r %N!<%I$H$7$?%G!<%?JQ49$r9T$$$^$9!% %5 %]!< %H 5! G= $H $7 $F $O!$ %W %m %; %9 @8 @.!$ 3F <o Ld $$ 9g $o $; $J $I $N %W %m %; %9 4I M}!$ F1 4| !? Hs F1 4| Aw <u ?.!$ 9- Js Aw ?.$J$I$N%a%C%;!<%8DL?.!$J#?t%a%C%;!<%8$N0l3gAw<u?.!$J#?t%W%m%;%94V$K$^$?$,$k1i;;5!G=$rDs6!$7$^$9!% !|%^%K%e%"%k 2r@b5-;v [48] $*$h$SIY;NDL$N%^%K%e%"%k [13] $r;2>H$7$F$/$@$5$$ 115 !% 11.8.2 MPI MPI F orum $K $* $$ $F 6H 3& I8 =‘ $r L\ ;X $7 $F ;E MM 8! F$ $5 $l $F $$ $k %a%C %;!< %8 %Q%C %7 %s %0 %i %$ %V %i %j $G $9!% J, ;6 $5$l$?%W%m%;%94V$N=8G[?.5!G=!$=8@Q1i;;$*$h$S%0%k!<%T%s%0$J$I$N6/NO$J5!G=$r%5%]!<%H$7$F$$$^$9!%$J$*!$ F ortran $N<+M37A<0$O%5%]!<%H$5$l$F$$$^$;$s!% !|%^%K%e%"%k IY;NDL$N%^%K%e%"%k [14] $r;2>H$7$F$/$@$5$$ 116 !% 11.8.3 P ARMA CS %W%m%;%94IM}!$%a%C%;!<%8Aw?.!$F14|=hM}!$3F<oLd$$9g$o$;!$O@M}%M%C%H%o!<%/Dj5A$r C 8@8l4X?t$^$?$O F or- tran %5%V%k!<%A%s$H$7$F@)8f $9$k%a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j$G$9!% VPP700 %7 %j!<%:$OJ,;6%a%b%jJBNs %3%s%T%e!<%?$G$9$,!$9bB.%/%m%9%PDL?.$K$h $j6&M-%a%b%j7?JBNs%3 %s%T%e!<%?JB$N@-G=$r<B8= $7$^$9 ( $H%+%?%m %0$K=q$$$F$"$j$^$9 ) !% !|%^%K%e%"%k [15] $r8fMw2<$5$$!% P ostScript %U%!%$%k$, kyu-cc $N /usr/local/doc/PM61-UserGuide.ps.gz $K$"$j$^$9!% $^$?!$ README %U%!%$%k$r<!$N$h$&$K;2>H$9$k$3$H$,$G$-$^$9!% kyu-cc% rsh kyu-vpp cat /usr/lang/parmacs/doc/README.VPP700 | more � � � � � 115 PVM $NF|K\8l%^%K%e%"%k$O ftp://etlport.etl.go.jp/pub/pvm/new-jdoc/jpvmug-950205.ps.gz $K$"$j$^$9!% 116 MPI $NF|K\8l%^%K%e%"%k$O ftp://et7alpha.et.u-tokai.ac.jp/pub/mpi/mpiprimj.ps.gz $K$"$j$^$9!%

147 A F ortran K]Lu;~%*%W%7%g%s VPP700/56 $N UNIX %* %Z%l!< %F%# %s%0 %7 %9%F %‘ UXP/V >e $GF0 :n $9$k F ortran 90/VP %7%9 %F %‘ ( C10l PE HG ) $*$h$S F ortran 90/VPP %7%9%F%‘ ( J#?t PE HG ) $NK]Lu%3%^%s%I frt $NK]Lu;~%*%W%7%g%s0lMw$G$9!%%G%U%) %k %H $H $J $k %* %W %7%g %s $O 86 B’ $H $7 $F :\ $; $F $$ $^ $; $s!% K] Lu %* %W %7%g %s $O frt $N $" $H 6u Gr $r $* $-!$ %O %$ %U %s ( - ) $K B3$1 $F 1Q?t ;z $r;X Dj $7$^ $9 117 !% J# ?t$N %* %W%7%g %s $r;X Dj $9$k >l 9g$O 6u Gr$G 6h @Z$C$F B3 $1$^ $9!% $^$?!$ Bg J8 ;z !?>.J8;z$O6hJL$7$F2<$5$$!% K] Lu ;~ %* %W %7%g %s $K $O!$ %=!< %9 %W %m %0 %i %‘ $K D> @\ K] Lu ;X <( 9T $r Kd $a 9~ $‘ J} K! $d!$ 4D 6- JQ ?t $H $7 $F @_ Dj $9 $k J} K!$b$"$j$^$9 (cf.[1]) !% !|HFMQ%*%W%7%g%s -Wx F ortran 90/VPP %3 %s%Q%$ %i$r 5/F0 $9$k!% IY;N DL;E MM$N 3HD% :GE, 2=@) 8f9T $,M-8z $H$J $j!$J# ?t PE $G$NJBNs<B9T2DG=$J%U%!%$%k$,:n@.$5$l$k!% -c <B 9T %U%! %$ %k $r :n @. $; $:!$ %* %V %8%’ %/ %H %U%! %$ %k $N $_ $r :n @.!% I{ %W %m %0 %i %‘ $r K] Lu $9 $k ;~ $J $I$K;XDj!% -Cpp %W%j%W%m%;%C%5$r8F$S=P$9$3$H$r;X<(!% -Z �le ;XDj$7$?%U%!%$%kL> �le $KK]Lu;~>pJs$r=PNO$9$k!% -Free %W %m %0%i %‘ $,<+ M3 7A<0 $G $" $k$3 $H $r;X Dj!% %U%! %$%k $N %5%U%#%C %/ %9 ( 3H D%;R ) $, .f90 $N>l 9g $OI8=‘$GM-8z$H$J$k!% -Fixed %W%m%0%i%‘$,8GDj7A<0$G$"$k$3$H$r;XDj!%%U%!%$%k$N%5%U%#%C%/%9 ( 3HD%;R ) $, .f $^$?$O .F $N>l9g$OI8=‘$GM-8z$H$J$k!% -w %W%m%0%i%‘$,8GDj7A<0$G$"$j!$ 1 9T$ND9$5$r 255 J8;z$K3HD%$9$k$3$H$r;XDj!% -L dir ld $,%i%$%V%i%j$r8!:w$9$k%G%#%l%/%H%j$N%j%9%H$K dir $rDI2C!% -l name %i %$ %V %i %j lib name .a $r 8! :w $9 $k!% %i %$ %V %i %j $O %3 %^%s %I 9T $K B> $N %i %$ %V %i %j $d %* %V %8%’ %/%H%U%!%$%k$,8=$l$k=g$K8!:w$5$l$k$?$a!$%*%W%7%g%s$N0LCV$KCm0U!% -o �le ;XDj$7$?%U%!%$%kL> �le $G<B9T%U%!%$%k$r:n@.!%>JN,$7$?>l9g$N%U%!%$%kL>$O a.out !% -I dir INCLUDE %U%!%$%k$^$?$O%b%8%e!<%k$NK]Lu>pJs$r8!:w$9$k%G%#%l%/%H%jL> dir $r;XDj!% -sc %9 %+ %i!< K] Lu $r ;X <( $9 $k!% %9 %+ %i!< K] Lu $5 $l!$ %Y %/ %H %k %W %m %; %9 $G <B 9T 2D G= $J <B 9T %U%! %$ %k $,@8@.$5$l$k!% -g %*%W%7%g%s$NI8=‘CM$K1F6A$rM?$($k!% -Wc Analyzer $N %+ %& %s %? 5! G= $N $? $a $N K] Lu $r 9T $&!% %+ %& %s %? MQ $N <B 9T 2D G= %U%! %$ %k $H K] Lu >p Js %U%!%$%k$r@8@.$9$k!% -g level %7 %s %\ %j%C %/!& %G %P%C %, (fdb) $N ;H MQ $K I, MW $J %G %P%C %0 >p Js $r @8 @.!% level $r >J N, $9 $k $H I8 =‘ CM $, M-8z $H $J $k!%$? $@ $7!$ -sc $N ;XDj $K $h$C $F I8=‘ CM $, 0[$J $k ( level $N >\ :Y $O [1] ;2>H ) !% fdb $O F ortran 90 %W%m%0%i%‘!$ C !$ C++ 8@8l%W%m%0%i%‘$N%7%s%\%j%C%/!&%G%P%C%,!%5!G= $O kyu-vpp $N man fdb ;2>H!% -Y l C1 @: EY!& G\ @: EY!& 4 G\ @: EY $N <B ?t 7? $* $h $S J# AG ?t 7? $N %G!< %? $, Be F~ J8 $G @_ Dj $5 $l $k EY $K!$ %G!< %? $N 2> ?t It $N 2< 0L l %S%C %H $r %< %m $K $9 $k!% 4] $a 8m :9 $, 7W ;; 7k 2L $K 5Z $\ $9 1F 6A $r 7W B, $9 $k >l9g$J$I$KMQ$$$k!% l $O 0 $+$i 15 $^$G$N@0?t!% -Dl F ortran <jB3$-$4$H$KMxMQ<TDj5A$N%5%V%k!<%A%s$r8F$S=P$9$3$H$r;X<(!% !|8@8l;EMM F ortran $N8@8l;EMM$*$h$S%P!<%8%g%s$K4X$9$k%*%W%7%g%s$G$9 118 !% 117 !V%3%^%s%I%*%W%7%g%s7A<0!W$H$$$$$^$9!% 118 F OR TRAN IV $*$h$SIY;NDL;EMM$O:#8e$NF0:n$,J]>Z$G$-$^$;$s$N$G!$Aa5^$J0\9T$r$*4+$a$7$^$9!%

148 A F OR TRAN K]Lu;~%*%W%7%g%s -v %W%m%0%i%‘$N8@8l;EMM$,IY;NDL F OR TRAN IV $G$"$k$3$H$r;XDj!% -Xf6 $HF1$8!% -X6 %W%m%0%i%‘$N8@8l;EMM$, F OR TRAN IV $G$"$k$3$H$r;XDj!% -X7 %W %m%0 %i %‘$N 8@ 8l;E MM $, F OR TRAN 77 $G $" $k$3 $H $r ;XDj!% %U%! %$%k $N %5%U%#%C %/ %9 ( 3HD% ;R ) $, .f $^$?$O .F $N>l9g$OI8=‘$GM-8z$H$J$k!% -X9 %W %m %0 %i %‘ $N 8@ 8l ;E MM $, F ortran 90 $G $" $k $3 $H $r ;X Dj!% %U%! %$ %k $N %5 %U%#%C %/ %9 ( 3H D% ;R ) $, .f90 $N>l9g$OI8=‘$GM-8z$H$J$k!% -Xf6 %W%m%0%i%‘$N8@8l;EMM$,IY;NDL F OR TRAN IV $G$"$k$3$H$r;XDj!% -v $HF1$8!% -Xf7 %W%m%0%i%‘$N8@8l;EMM$,IY;NDL F OR TRAN 77 $G$"$k$3$H$r;XDj!% -v9 F ortran 90 5,3J$K=‘5r$7$F$$$k$+8!::$9$k!% -v $HF1;~$K;XDj$G$-$J$$!% -vd F ortran 90 5,3J$NGQ;_;v9‘!$GQ;_M=Dj;v9‘$r8!::$9$k!% -v $HF1;~$K;XDj$G$-$J$$!% -V %P!<%8%g%s>pJs$rI8=‘%(%i!<=PNO (stderr) $K=PNO$9$k!% !|%G%P%C%05!G= -D $G ;O $^ $k %* %W %7%g %s $O!$ %G %P%C %0 5! G= $N F0 :n $r ;X <( $9 $k %* %W %7%g %s $G $9!% <B 9T %b!< %I $r !V%G %P%C %0 %b!< %I!W $K @Z BX $( $k -Wv,-ad $H $"$o $; $F;X Dj $7$^ $9!% 8! ::$O <B9T;~ $K9T $o $l$^ $9!% $^$?!$ %G %P%C %0MQ $N %*%V %8%’ %/%H $r =PNO $9 $k$? $a!$ DO %k!<%W $,%Y %/ %H %k 2=$5 $l $J $/ $J $k>l 9g $, $" $j $^$9!% =>$C $F %G %P%C%0 %* %W %7%g %s $r;X Dj $9 $k >l 9g$O!$ %W %m %0 %i%‘ $N 5, LO $r >.$5 $/$7$F$*$/ 119 $3$H$r$*4+$a$7$^$9!% J#?t$N%G%P%C%/%*%W%7%g%s$r;XDj$9$k>l9g$O -Das !$ -Dasux $J$I$H5-=R$G$-$^$9!% -Da 2>0z?t$H<B0z?t$NL7=b$r8!::$9$k!% -Ds E:;z<05Z$SItJ,Ns<0$NCM$r8!::!%K]Lu;~$K$b%A%’%C%/$r9T$&!% -Du L$Dj5A%G!<%?$N0zMQ$r8!::!% -Dx -Ds , -Du ;XDj;~$K%Y%/%H%k2=$r$G$-$k$@$1B%?J$9$k!% !|K]Lu;~%j%9%H$N=PNO -P $G;O$^$k%*%W%7%g%s$O!$K]Lu;~%j%9%H$N=PNO5!G=$r;X<($7$^$9!% -Ps %Y%/%H%k2=$rI=<($7$?%W%m%0%i%‘%j%9%H$r=PNO!% -Pl DO %k!<%W!$ IF J8!$ CASE J8$NF~$l;R$N?<$5$rI=<($7$?%W%m%0%i%‘%j%9%H$r=PNO!% -Pi DO %k!< %W!$ IF J8!$ CASE J8 $N F~ $l ;R $r 0U <1 $7 $F CJ 3, IU $1 $5 $l $? %W %m %0 %i %‘ %j %9 %H $r =P NO!% -Pd INCLUDE J8$GAH$_9~$^$l$?%U%!%$%k$b4^$a$?%W%m%0%i%‘%j%9%H$r=PNO!% -Pf %Y%/%H%k2=>pJs!$:GE,2=>pJs$r4^$a$?%W%m%0%i%‘%j%9%H$r=PNO!% -Pa G[Ns1i;;$KBP$9$k%Y%/%H%k2=>pJs$r4^$a$?%W%m%0%i%‘%j%9%H$r=PNO!% -Po K]Lu;~$KM-8z$H$J$C$?%*%W%7%g%s0lMw$r=PNO$9$k!% -Pt K]Lu$NE}7W>pJs$r=PNO!% -Px num 0J2< $N num $K1~ $8$F%j %9%H $r=P NO$9 $k!%Aj8_ ;2>H %W%m %0%i %‘ ( ;XDj$J $7 ) !$%X%C %@ ( 1 ) !$L> A0 $N >p Js ( 2 ) !$ 6& DL %V %m%C %/ $N %^%C %W ( 3 ) !$ J8 HV 9f $* $h $S 9= J8 L> $N %^%C %W ( 4 ) !$ %i %$ %V %i %j 8F $S =P$7$N%^%C%W ( 5 ) !$%b%8%e!<%k>pJs$N%^%C%W ( 6 ) !$9=B$7?$N%^%C%W ( 7 ) !% !|K]Lu%a%C%;!<%8$N=PNO -S $G ;O $^ $k %* %W %7%g %s $O!$ K] Lu %a%C %;!< %8 $N =P NO %l %Y %k $r ;X <( $7 $^ $9!% s %l %Y %k $N %( %i!< ( =E EY $N %( %i!< ) $O L5 >r 7o $G =P NO$5$l$^$9!% -Si $9$Y$F$N%a%C%;!<%8$r=PNO$9$k ( >JN,CM ) !% -Sw i %l%Y%k$N%a%C%;!<%8$rM^;_!% i %l%Y%k$H$O!$%(%i!<$G$O$J$$$,Cm0U$rB%$9%a%C%;!<%8!% -Ss i,w %l %Y %k $N %a%C %;!< %8 $r M^ ;_!% w %l %Y %k $H $O!$ 7Z EY $N %( %i!< $r <( $9 $b $N $G!$ %7 %9 %F %‘ $O $= $N$^$^=hM}$r<B9T$9$k!% !|?GCG%a%C%;!<%8 -E $G;O$^$k%*%W%7%g%s$O!$%W%m%0%i%‘$KBP$9$k%3%s%Q%$%i$N?GCG%a%C%;!<%8$N=PNO$r;X<($7$^$9!% -Ec IbF0>.?tE@$K4X$9$kF1CMHf3S ( .EQ. , == , .NE. , \= ) $,$"$k>l9g!$%a%C%;!<%8$r=PNO!% -El $d$d>\$7$$?GCG%a%C%;!<%8$*$h$S%Y%/%H%k2=%a%C%;!<%8$r=PNO!% -Em %W%m%0%i%‘%j%9%HIU$-$N?GCG%a%C%;!<%8$r=PNO!% -Ee 1i;;$NI>2AJ}K!$rJQ99$9$k:GE,2=$K4X$9$k%a%C%;!<%8$r=PNO!% -Ei 30It<jB3$-$N0zMQ2U=j$X$NE83+ ( %$%s%i%$%sE83+ ) $K4X$9$k%a%C%;!<%8$r=PNO!% -Ep ITJQ<0$N@h9TI>2A$N:GE,2=$K4X$9$k%a%C%;!<%8$r=PNO!% -Eu DO %k!<%W$N2sE>?t$r8:$i$9:GE,2= ( %k!<%W%"%s%m!<%j%s%0 ) $K4X$9$k%a%C%;!<%8$r=PNO!% 119 J,3dI}$rBg$-$a$K<h$k$J$I$7$F!$<B9T;~4V$,>/$J$/$F:Q$‘$h$&$K9)IW$9$k$3$H$G$9!%

149 !|@:EY3HD%!$5-210h9g$o$; -A $G;O$^$k%*%W%7%g%s$O!$@:EY3HD%!$5-210h9g$o$;$J$I$N5!G=$r;X<($7$^$9!% -AA 6&DL%V%m%C%/Fb%G!<%?$r6-3&D4@0$7$J$$$G3d$jIU$1$k!% -AB $9$Y$F$N2>0z?t$r0LCV<h$j$K$9$k5!G=$rM^;_$9$k!% -Ad C1@:EY$+$iG\@:EY$K@:EY3HD%$9$k!% -Aq G\@:EY$+$i 4 G\@:EY$K@:EY3HD%$9$k!% -Ap C1@:EY$rG\@:EY$K!$G\@:EY$r 4 G\@:EY$K@:EY3HD%$7!$%G!<%?$N5-210h9g$o$;$r9T$&!% -Ap4 C1@:EY$rG\@:EY$K@:EY3HD%$7!$%G!<%?$N5-210h9g$o$;$r9T$&!% -Ap8 G\@:EY$r 4 G\@:EY$K@:EY3HD%$7!$%G!<%?$N5-210h9g$o$;$r9T$&!% -Ai 4 %P%$%H@0?t7?$ND9$5$r 2 %P%$%H$H$9$k!% -sc %*%W%7%g%s$,;XDj$5$l$?$H$-$N$_M-8z!% -A0 <B9T;~$K%(%i!<$,H/@8$7$?>l9g$G$b!$%(%i!<$,H/@8$7$?9T$N0LCV$rI=<($7$J$$!% -A1 <B 9T ;~ $K %( %i!< $, H/ @8 $7 $? >l 9g!$ %( %i!< $, H/ @8 $7 $? 30 It <j B3 $- $r 0z MQ $7 $F $$ $k J8 $N 9T 0L CV $r I=<(!% -A2 -A1 $N5!G=$K2C$($F!$%W%m%0%i%‘3d9~$_$,H/@8$7$?J8$N9T0LCV$rI=<( ( >JN,CM ) !% -An -A0 $HF15!G=!% -AE J8;zNsCf$KFC<lJ8;z$,B8:_$7$F$b!$FC<lJ8;z$H$7$F07$o$J$$!% -AR Dj?t$d%G%P%C%05!G=$G@8@.$5$l$kL>A0>pJs$r=q$-49$($G$-$J$$NN0h$K3d$jIU$1$k!% -AT 0EL[$N7?@k8@$rM^;_$9$k!% IMPLICIT J8$,$"$k>l9g$O$3$A$i$,M%@h$9$k!% -AU 1Q8l$NBgJ8;z!?>.J8;z$r6hJL$9$k$3$H$r;X<(!%$?$@$7!$ JIS F ortran 90 5,3J0cH?!% -Aw 4X?tL> IACHAR , ACHAR , IBITS , ISHFTC $rAH$_9~$_<jB3$-$H$9$k$3$H$r;X<(!% -Ay BeF~J8$N1&JU$NId9gIU$-<BDj?t$r!$:8JU$NJQ?t$N7?$K3HD%$9$k$3$H$r;X<(!% -Az 30 It <j B3 $- 8F $S =P $7 $N <B 0z ?t $K 8= $l $? J8 ;z Dj ?t $N Kv Hx $K \0 ( %L %k J8 ;z ) $r DI 2C $9 $k $3 $H $r ;X <(!% -Ao !FORTRAN 9T $* $h $S !OPTIONS 9T $r K] Lu ;X <( 9T $H $9 $k $3 $H $r ;X <(!% ;X Dj $, $J $$ >l 9g $O Cm <a 9T $H$7$F2r<a!% !|:GE,2=5!G= -O $G ;O $^ $k %*%W %7%g %s $O!$ :G E, 2= 5! G= $r ;X<( $9 $k %* %W %7%g %s $G $9!% -On , -Ob , -Oe , -Of $N$I $l $+ $r ;X Dj $7 $^ $9!# K]Lu ;~ 4V$O0lHL$K -On � -Ob � -Oe � -Of $H $J $j$^ $9 $N $G!$ %W%m %0 %i %‘$N 3+ H/ >u 67$K 1~ $8 $F $&$^ $/ ;H $$ J,$1 $k $3 $H $r$* 4+ $a $7$^ $9!% $^ $?!$ $3$l $i $N %* %W%7%g %s $K B3 $1 $F%+%s%^ ( , ) $G6h@Z$k$3$H$G%5%V%*%W%7%g%s$,;XDj$G$-$^$9!% -On :G E, 2= $r 9T $o $J $$!% K] Lu ;~ 4V $O :G >. $J $N $G!$ %( %i!< $N %A%’%C %/ $J $I $N %W %m %0 %i %_ %s %0 =i 4| $K M-8z!% -Ob 4pK\E*$J:GE,2=$r9T$&!% -Oe -Ob $K 2C $( $F!$ %k!< %W %" %s %m!< %j %s %0 $N :G E, 2=!$ IT JQ <0 $N @h 9T I> 2A!$ 1i ;; I> 2A J} K! $N :G E, 2= $r$r9T$& ( >JN,CM ) !% -Of -Oe $K 2C $( $F!$ B? =E %k!< %W $N 9= @. JQ 99!$ %k!< %W %" %s %m!< %j %s %0 $N 6/ 2=!$ %W %m %0 %i %‘ C1 0L 4V $N :GE,2=$*$h$S%9%+%i!<%k!<%W$KBP$9$k6/$$:GE,2=$r9T$&!% ,-p ITJQ<0$N@h9TI>2A$N:GE,2=$r9T$&!% ,-P ITJQ<0$N@h9TI>2A$N:GE,2=$rM^;_$9$k!% ,-u DO %k!<%W$N2sE>?t$r8:$i$9:GE,2=$r9T$&!% ,-U DO %k!<%W$N2sE>?t$r8:$i$9:GE,2=$rM^;_$9$k!% ,-e 1i;;I>2AJ}K!$rJQ99$9$k:GE,2=$r9T$&!% ,-E 1i;;I>2AJ}K!$rJQ99$9$k:GE,2=$rM^;_$9$k!% ,-x 1i;;I>2AJ}K!$rJQ99$9$k:GE,2=5!G=$r99$K6/2=$9$k!% ,-X 1i;;I>2AJ}K!$rJQ99$9$k:GE,2=5!G=$r99$K6/2=$7$J$$!% ,-r LIW 7? RISC L?Na$N:GE,2=$r9T$&!% ,-R LIW 7? RISC L?Na$N:GE,2=$rM^;_$9$k!% ,-l B?=E%k!<%W$N9=@.JQ99$N:GE,2=$r9T$&!% ,-L B?=E%k!<%W$N9=@.JQ99$N:GE,2=$rM^;_$9$k!% ,-g 9-0hL?Na%9%1%8%e!<%j%s%0$N:GE,2=$r9T$&!% ,-G 9-0hL?Na%9%1%8%e!<%j%s%0$N:GE,2=$rM^;_$9$k!% !|%$%s%i%$%sE83+ -N $G ;O $^ $k %* %W %7%g %s $O!$ Mx MQ <T Dj 5A $N 30 It <j B3 $- $N 0z MQ 2U =j $X $N E8 3+ ( %$ %s %i %$ %s E8 3+ ) $r ;X <( $9 $k %* %W %7%g %s $G $9!% $?$@ $7!$ -On $,;XDj $5$l$? >l9g$O L5;k$5 $l$^$9!% K]Lu ;~4V$O BgI}$K A}2C$7 $^$9$,!$ ( %W %m%0%i %‘$K$h$C $F$O ) <B9T ;~4V$N BgI} $JC;=L$,4|BT$G$-$^$9!%

150 A F OR TRAN K]Lu;~%*%W%7%g%s -Ne <B9TJ8$N?t$, 30 0J2<$NMxMQ<TDj5A$N30It<jB3$-$r0zMQ2U=j$KE83+!% -Ne, p gm <jB3$-L> p gm $N30It<jB3$-$G<B9TJ8$N?t$, 30 0J2<$N30It<jB3$-$r0zMQ2U=j$KE83+!% -Ne, stno <B9TJ8$N?t$, stno 0J2<$N30It<jB3$-$r0zMQ2U=j$KE83+!% -Ne, dsizK G[Ns$NBg$-$5$, dsiz %-%m%P%$%H0J2<$N30It<jB3$-$r0zMQ2U=j$KE83+!% -No, �les %U%! %$ %k �les $K $" $k Mx MQ <T Dj 5A $N 30 It <j B3 $- $r $= $N 0z MQ 2U =j $K %$ %s %i %$ %s E8 3+ $9 $k!% �les $O %5 %U%#%C %/ %9 $, .f $^ $? $O .f90 $N F ortran %W %m %0 %i %‘!% J# ?t ;X Dj $9 $k >l 9g $O %+ %s %^ $G 6h @Z$C$FB3$1$k!% !|<B9T@-G=8~>e -K $G;O$^$k%*%W %7%g%s$O!$%*%V%8%’%/%H %W%m%0%i%‘$N<B9T @-G=8~>e$rDI5a$9 $k%*%W%7%g%s$G$9!%$? $@$7!$ -On $,;XDj$5$l $?>l9g$OL5;k$5$l$^$9!% -Kauto 6I=jJQ?t$r!$<jB3$-$N=*N;;~$KITDj$K$J$k$b$N$H$7$F07$&!% -Kfast K]Lu$7$F$$$k%^%7%s$KE,$7$?%*%V%8%’%/%H%U%!%$%k$r=PNO$9$k!% -KVPP700 VPP700 $KE,$7$?%*%V%8%’%/%H%U%!%$%k$r=PNO$9$k!% -Karraystack1 <+F03dIU$1G[Ns$K$h$kF0E*:n6HNN0h$r%9%?%C%/$K3dIU$1$k!% -Karraystack2 <+F03dIU$1G[Ns0J30$NF0E*:n6HNN0h$r%9%?%C%/$K3dIU$1$k!% -Karraystack3 -Karraystack1 , -Karraystack2 $N5!G=$rF1;~$K9T$&!% !|7?$NJQ49 -C $G;O$^$k%*%W%7%g%s$O!$8DJL$N7?$rJQ49$9$k%*%W%7%g%s$G$9!%AH$_9g$o$;$F;XDj$9$k>l9g$O!$%+%s%^$G6h@Z$j$^$9!% -CcL2L1 2 %P%$%H$NO@M}7?$r 1 %P%$%H$NO@M}7?$H$9$k$3$H$r;X<(!% -CcL2L4 $HGSB>!% -CcL2L4 2 %P%$%H$NO@M}7?$r 4 %P%$%H$NO@M}7?$H$9$k$3$H$r;X<(!% -CcL2L1 $HGSB>!% -CcdII8 4p K\ @0 ?t 7? $r 8 %P %$ %H $N @0 ?t 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$ Dj ?t!$ L> A0 IU $- Dj ?t $* $h $S 4X ?t $K E,MQ$5$l$k!% -CcI4I8 $9 $Y $F $N 4 %P %$ %H $N @0 ?t 7? $r 8 %P %$ %H $N @0 ?t 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$ Dj ?t!$ L> A0 IU $- Dj ?t$*$h$S4X?t$KE,MQ$5$l$k!% -CcdLL8 4p K\ O@ M} 7? $r 8 %P %$ %H $N O@ M} 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$ Dj ?t!$ L> A0 IU $- Dj ?t $* $h $S 4X ?t $K E,MQ$5$l$k!% -CcL4L8 $9 $Y $F $N 4 %P %$ %H $N O@ M} 7? $r 8 %P %$ %H $N O@ M} 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$ Dj ?t!$ L> A0 IU $- Dj ?t$*$h$S4X?t$KE,MQ$5$l$k!% -CcdRR8 4p K\ <B ?t 7? $* $h $S 4p K\ J# AG ?t 7? $r G\ @: EY <B ?t 7? $* $h $S G\ @: EY J# AG ?t 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$Dj?t!$L>A0IU$-Dj?t$*$h$S4X?t$KE,MQ$5$l$k!% -CcR4R8 $9 $Y $F $N <B ?t 7? $* $h $S J# AG ?t 7? $r G\ @: EY <B ?t 7? $* $h $S G\ @: EY J# AG ?t 7? $H $9 $k $3 $H $r ;X <(!% JQ ?t!$Dj?t!$L>A0IU$-Dj?t$*$h$S4X?t$KE,MQ$5$l$k!% -Ad $HF1Ey$N5!G=!% -Ccd4d8 -CcdII8,cdLL8,cdRR8 $HEy2A!% -Cca4a8 -CcI4I8,cL4L8,cR4R8 $HEy2A!% -CcdDR16 4p K\ G\ @: EY <B ?t 7? $* $h $S 4p K\ G\ @: EY J# AG ?t 7? $r 4 G\ @: EY <B ?t 7? $* $h $S 4 G\ @: EY J# AG ?t 7? $H $9 $k$3$H$r;X<(!%JQ?t!$Dj?t!$L>A0IU$-Dj?t$*$h$S4X?t$KE,MQ$5$l$k!% -CcR8R16 $9 $Y $F $N G\ @: EY <B ?t 7? $* $h $S G\ @: EY J# AG ?t 7? $r 4 G\ @: EY <B ?t 7? $* $h $S 4 G\ @: EY J# AG ?t 7? $H $9 $k$3$H$r;X<(!%JQ?t!$Dj?t!$L>A0IU$-Dj?t$*$h$S4X?t$KE,MQ$5$l$k!% -Aq $HF1Ey$N5!G=!% !|%b%8%e!<%k=hM} 0J2<$O!$%b%8%e!<%k=hM}$K4X$9$k%*%W%7%g%s$G$9!% -Am %W %m %0 %i %‘ Cf $N %b %8%e!< %k $N K] Lu >p Js $r %+ %l %s %H %G%# %l %/ %H %j $K EP O? $9 $k!% %W %m %0 %i %‘ Cf $K B8 :_ $7 $J $$ %b %8%e!< %k $r %+ %l %s %H %G%# %l %/ %H %j $+ $i 0z MQ $7 $? $$ >l 9g $K $b ;X Dj!% -Am $, ;X Dj $5 $l$?>l9g!$ -M dir e ctory $*$h$S -As $OL58z$H$J$k!% -M dir e ctory %W %m %0 %i %‘ Cf $N %b %8%e!< %k $N K] Lu >p Js $r dir e ctory $K EP O? $9 $k!% %W %m %0 %i %‘ Cf $K B8 :_ $7 $J $$ %b%8%e!<%k$r dir e ctory $+$i0zMQ$7$?$$>l9g$K$b;XDj!% -As %b%8%e!<%k$NK]Lu>pJs$r3JG<$7$?%U%!%$%k$r1QBgJ8;z$G:n@.$9$k!% !|%Y%/%H%k%*%W%7%g%s %Y%/%H %k%*%W%7%g %s$O -Wv $KB3 $1$F%+%s %^ ( , ) $G6h@Z$j ;XDj$7$^ $9!% -Wv $KB3$1$F ;XDj$9$k %*%W%7%g%s $O!$6uGr$r 4^$s$G $O$$$1$^$;$s!%

151 !{<B9T%b!<%I$N@ZBX -Wv,-a $G ;O $^ $k %* %W %7%g %s $O!$ <B 9T %b!< %I $N @Z BX $r 9T $$ $^ $9!% >J N, $7 $? >l 9g!$ <0 $N I> 2A =g =x $r JQ 99 $7 $? 9b B. %b!< %I $N %* %V%8%’%/%H%W%m%0%i%‘$r=PNO$7$^$9!% -Wv,-an <0$N I> 2A=g =x$N JQ99 $rM^ ;_ $7$? 9bB. %b!<%I $N%* %V%8%’ %/ %H$r =PNO!% :GE, 2=%l %Y%k $O -Ob $H $J $k!% -Wv,-ae <0 $N I> 2A =g =x $r JQ 99 $7 $? %G %P%C %0 %b!< %I $N %* %V %8%’ %/ %H $r =P NO!% :G E, 2= %l %Y %k $O -Oe $H $J $k!% -Wv,-ad <0 $N I> 2A =g =x $N JQ 99 $r M^ ;_ $7$? %G %P%C %0 %b!< %I $N %* %V %8%’ %/ %H $r =P NO!% :G E, 2= %l %Y %k $O -Ob $H$J$k!% !{%Y%/%H%k2=$K4X$9$k%a%C%;!<%8$N=PNO -Wv,-m $G;O$^$k%*%W%7%g%s$O!$%Y%/%H%k2=$K4X$9$k%a%C%;!<%8$N=PNO$r@)8f$7$^$9!% -Wv,-m1 %Y%/%H%k2=$G$-$J$+$C$?860x$r4JN,2=$7$FDLCN$9$k!% -Wv,-m2 -m1 $h$j$b>\$7$$>pJs$rDLCN!% -Wv,-m3 -m2 $K2C$($F!$%Y%/%H%k2=$G$-$?2U=j$b$"$o$;$FDLCN!% -Wv,-ms -m2 $HF1$8!% -Wv,-md -m3 $HF1$8!% !{%Y%/%H%k2=$H:GE,2=@)8f9T 0J2<$O!$%Y%/%H%k2=$H:GE,2=@)8f9T 120 $K$D$$$F$N%*%W%7%g%s$G$9!% -Wv,-sc %Y%/%H%k2=$r9T$o$J$$$3$H$r;X<(!%$9$Y$F$N DO 9=J8$N%Y%/%H%k2=$,M^;_$5$l$k!% -Wv,-s vl K] Lu ;~ $K 7+ JV $7 2s ?t $, vl L$ K~ $H J, $+ $k DO %k!< %W $N %Y %/ %H %k 2= $r M^ ;_!% vl $O 1 $+ $i 255 $N @0?t!% -Wv,-n %=!<%9%W%m%0%i%‘$KA^F~$7$?:GE,2=@)8f9T$rL58z$K$9$k!% !{ DO %k!<%W$N%Y%/%H%k2=$N;X<( 0J 2<$O!$ DO %k!< %W$K %Y%/ %H%k 2= $G$- $J$$ ItJ, $,$" $k >l9g $N;X <($H IF J8 $r 4^$‘ DO %k!< %W$N %Y%/ %H%k 2= J}<0 $rA* Br$9 $k %*%W%7%g%s$G$9!% -Wv,-qs DO %k!<%WCf$K%Y%/%H%k2=$G$-$J$$ItJ,$,$"$k>l9g%k!<%WA4BN$r%Y%/%H%k2=$7$J$$!% -Wv,-qm DO %k!<%WCf$K%Y%/%H%k2=$G$-$J$$ItJ,$,$"$k>l9g%3%s%Q%$%i$NH=CG$K$^$+$;$k!% -Wv,-qv DO %k!< %W Cf $K %Y %/ %H %k 2= 2D G= $J It J, $r $9 $Y $F %Y %/ %H %k 2= $9 $k!% K] Lu ;~ 4V $O A} 2C $9 $k!% $^ $?!$<B9T;~4V$,A}2C$9$k2DG=@-$b$"$k!% -Wv,-Im IF J8$r%^%9%/J}<0$G%Y%/%H%k2=$9$k!% -Wv,-Il IF J8$r%j%9%HJ}<0$G%Y%/%H%k2=$9$k!% -Wv,-Ic IF J8$r<}=83H;6J}<0$G%Y%/%H%k2=$9$k!% -Wv,-Ge %Y%/ %H%k 2=$5 $l$? DO %k!< %WFb$N G[Ns MWAG $N%" %/%;%9 $,30 B&$N DO %k!< %W$N 7+JV$7 $K$h$C $F $bITJQ$J>l9g!$%3%s%Q%$%i$NH=CG$K$h$k%Y%/%H%k%l%8%9%?$N%0%m!<%P%k2=$r9T$&!% -Wv,-Gf %Y%/ %H%k 2=$5 $l$? DO %k!< %WFb$N G[Ns MWAG $N%" %/%;%9 $,30 B&$N DO %k!< %W$N 7+JV$7 $K$h$C $F $bITJQ$J>l9g!$%Y%/%H%k%l%8%9%?$N%0%m!<%P%k2=2DG=$JMWAG$r$9$Y$F%Y%/%H%k2=$9$k . !{AH$_9~$_4X?t$K4X$9$k%*%W%7%g%s -Wv,-Of 9b B. $J AH 9~ $_ 4X ?t $N ;H MQ $r ;X <( $9 $k!% $? $@ $7 I8 =‘ $N AH $_ 9~ $_ 4X ?t $K Hf $Y!$ @: EY $, Nt 2= $9 $k $N $GCm0U$,I,MW!% -Wv,-Op 0z?t$NHO0O$r8BDj$7$?AH9~$_4X?t$r;HMQ$9$k!% -Wv,-ilfunc %Y %/ %H %k 2= $5 $l $? AH 9~ $_ 4X ?t $N %$ %s %i %$ %s E8 3+ $r ;X <( $9 $k!% %* %V %8%’ %/ %H %W %m %0 %i %‘!$ K] Lu ;~ 4V $O A} Bg $9 $k!% $^ $?!$ 0z ?t $N %A%’%C %/ $b 9T $o $J $$ $? $a!$ %G %P%C %0 $, 40 N; $7 $? %W %m %0 %i %‘ $K BP$7;XDj$9$k$3$H!% 120 <B9T8zN($r$"$2$k$?$a$N>pJs$rCm<a9T$N7A$G%W%m%0%i%‘$KKd$a9~$s$@9T!%

152 A F OR TRAN K]Lu;~%*%W%7%g%s !{$=$NB>$N%Y%/%H%k%*%W%7%g%s -Wv,-r l DO %k!<%W$N7+JV$72sE>$N:GBgCM$, l $G$"$k$3$H$r;XDj!% l $O 1 !A 2147483 $N@0?t!% -Wv,-te K] Lu;~ $K %Y %/ %H%k 2= $N $?$a $N :n 6H NN0h $, IT B-$7 $? $3 $H $r<( $9 %a%C %;!<%8 jpc2021i $, =P NO $5 $l$?>l9g!$:n6HNN0h$r3HD%$9$k!% -Wv,-tE %Y %/ %H %k 2= $N $? $a $N :n 6H NN 0h $r =L >. $9 $k!% K] Lu ;~ 4V $O C; =L $9 $k $,!$ %Y %/ %H %k 2= $, Dc 2< $9 $k $3 $H$,$"$k!% -Wv,-Ov DO %k!< %W $N 7+ $j JV $7 2s ?t $, <B 9T ;~ $K $J $i $J $$ $H 7h Dj $G $- $J $$ >l 9g!$ E, @Z $J L? Na Ns $N A* Br <B 9T$r;XDj!% -Wv,-v $9 $Y $F $N %k!< %W $K 4X $7 %Y %/ %H %k 2= $r AK 32 $9 $k %G!< %? 0M B8 4X 78 $, $J $$ $3 $H $r ;X <(!% 8m$C $F ;X Dj $9$k$H<B9T7k2L$OJ]>Z$5$l$J$$!% -Wv,-P n L?Na%9%1%8%e!<%j%s%0$NHO0O$r;X<($9$k!% n $O 1 $+$i 255 $N@0?t!% -Wv,-align7 G[Ns%G!<%?$N@hF,$N6-3&D4@0CM$r UXP/M VPP F OR TRAN77 EX/VP $K9g$o$;$k!% -Wv,-noalias %] %$ %s %? JQ ?t $N %Y %/ %H %k 2= $r B% ?J $9 $k $3 $H $r ;X <(!% %] %$ %s %? JQ ?t $, B> $N %] %$ %s %? JQ ?t $d %?!< %2%C%HJQ?t$HF1$8NN0h$r;2>H$7$F$$$k>l9g8m$C$?7k2L$H$J$k2DG=@-$,$"$k!% -Wv,-fusion 7+$jJV$72s?t$,F1$8%k!<%W$NM;9g$r;X<($9$k!%<B9T@-G=$,Dc2<$9$k>l9g$b$"$k!% -Wv,-preload %Y %/ %H %k 2= $5 $l $? %k!< %W $N 30 B& $K %k!< %W $, $" $k >l 9g!$ %Y %/ %H %k %G!< %? $N ;2 >H $r @h 9T <B 9T $9 $k $3$H$r;X<(!%<B9T7k2L$KI{:nMQ$,@8$8$k$3$H$,$"$k!% !|$=$NB>$NK]Lu;~%*%W%7%g%s -Wl,-dy 7k9gJT=8;~!$F0E*$J%j%s%/$r9T$&$3$H$r;X<(!% -Wp,-D name [ =tokens ] name $r #define A0=hM}$HF1MM$K;XDj$5$l$? tokens $H4XO"$E$1$k!% -Wp,-U name #undef A0=hM}$HF1MM$K name $NDj5A$rL58z$K$9$k!% -W to ol , ar guments 3F%D!<%kJL$K%*%W%7%g%s$r;XDj$9$k ( >\:Y$O ([1])) !% A.1 GSB>E*$J%*%W%7%g%s 0J 2< $N %* %W %7%g %s $O 8_ $$ $K GS B> E* $J 4X 78 $G $9!% GS B> E* $J %* %W %7%g %s $, ;X Dj $5 $l $? >l 9g!$ 1& $N %* %W %7%g %s $O L5 8z$H$J$j$^$9!% M-8z$H$J$k%*%W%7%g%s L58z$H$J$k%*%W%7%g%s -Wv,-an -Da , -Ds , -Du -Wv,-n -Wv,-s -Wv,-r l -Wv,-Ov -Wv,-v -sc -Dl A.2 F ortran 90/VPP $G;XDj$G$-$J$$%*%W%7%g%s -Wx %* %W%7%g %s $r;X Dj $7$F F ortran 90/VPP %3 %s %Q%$ %i $r5/ F0 $7$? >l 9g!$0J 2< $N%* %W %7%g%s $O F1;~ $K ;XDj $G $-$^$;$s!% ;XDj$G$-$J$$%*%W%7%g%s 5!G=$N35MW -g %G%P%C%,MQ$N>pJs=PNO -v , -Xf6 , -X6 F OR TRAN IV $N8@8l;EMM -Ai , -Ap , -Ap4 , -Ap8 @:EY3HD% -AU 1QBgJ8;z!?1Q>.J8;z$r6hJL -Da , -Ds , -Du %G%P%C%0MQ$N%*%V%8%’%/%H=PNO -v9 , -vd F ortran 90 5,3J$N8!:: -Free ( Cm0U ) <+M37A<0%W%m%0%i%‘$NK]Lu ( Cm0U ) %U%!%$%k$N%5%U%#%C%/%9$, .f $^$?$O .F $N>l9g$b$7$/$O -X7 $^$?$O -Xf7 %*%W%7%g%s$r;XDj$7$?>l9g!%

A.3 K]Lu;X<(9T$H$7$F;XDj$G$-$k%*%W%7%g%s 153 A.3 K]Lu;X<(9T$H$7$F;XDj$G$-$k%*%W%7%g%s MSP $+ $i VPP700/56 $K %8%g %V $r Ej F~ $9 $k >l 9g $K $O!$ K] Lu ;X <( 9T $K %* %W %7%g %s $r 5- =R $9 $k 7A <0 $, 2D G= $G $9 (cf.4 >O ) !% K] Lu ;X <( 9T $H $7 $F ;X Dj $G $- $k %* %W %7%g %s $O 0J 2< $N DL $j $G $9!% 5! G= $O K] Lu %* %W %7%g %s $N 9‘ $r ;2 >H 2< $5 $$!%$J$*!$$3$l0J30$NK]Lu;~%*%W%7%g%s!$$*$h$S<B9T;~%*%W%7%g%s$O;XDj$G$-$^$;$s!% !|8@8l%l%Y%k!$@:EY3HD% %3%^%s%I%*%W%7%g%s K]Lu;X<(9T -v LANGLVL(66) -X6 LANGLVL(66) -X7 LANGLVL(77) -X9 LANGLVL(90) -Xf6 LANGLVL(66) -Xf7 LANGLVL(77) -AA NOALIGNC -AB NOBYNAME -Ad DOUBLE -Aq QUAD -Ai IHALF -A0 ERRSSN(0) -A1 ERRSSN(1) -An NOERRSSN -Ad AUTODBL(DBL4) -Aq AUTODBL(DBL8) -Ap AUTODBL(DBLPAD) -Ap4 AUTODBL(DBLPAD4) -Ap8 AUTODBL(DBLPAD8) !|%G%P%C%0!$:GE,2= %3%^%s%I%*%W%7%g%s K]Lu;X<(9T -Da DEBUG(ARGCHK) -Ds DEBUG(SUBCHK) -Du DEBUG(UNDEF) -Ec CONDINF -Eeipu OPTMSG -On NOOPT -Ob OPT(B) -Oe OPT(E) -Of OPT(F) ,-p XOPT(PREEX) ,-P XOPT(NOPREEX) ,-u XOPT(UNROLL) ,-U XOPT(NOUNROLL) ,-e XOPT(EVAL) ,-E XOPT(NOEVAL)

154 A F OR TRAN K]Lu;~%*%W%7%g%s !|%$%s%i%$%sE83+!$=PNO@)8f %3%^%s%I%*%W%7%g%s K]Lu;X<(9T -Ne INLINE(EXT) -Ne, p gm INLINE(EXT( p gm )) -Ne, stno INLINE(EXT( stno )) -Ne, dsizK INLINE(EXT( dsizK )) -Ps SOURCE $^$?$O S -Pl SOURCE(NEST) -Pi SOURCE(INDENT) -Pd SOURCE(INCLUDE) -Pf SOURCE(FORM) -Pa SOURCE(AMARK) -Pt STATIS -Px XREF -Px1 XREF(HEADER) -Px2 XREF(NAME) -Px3 XREF(COMMON) -Px4 XREF(LABEL) -Px5 XREF(LIB) -Px6 XREF(MODULE) -Px7 XREF(DERIVED) -Sw FLAG(W) -Ss FLAG(S) -Y n PR( n ) !|%Y%/%H%k2=$K4X$9$k%*%W%7%g%s %3%^%s%I%*%W%7%g%s K]Lu;X<(9T -Wv,-an ADVANCED(NOEVL) -Wv,-ae NOADVANCED(EVL) -Wv,-ad NOADVANCED(NOEVL) -Wv,-n NOOCL -Wv,-sc SCALAR -Wv,s vl SCALAR( vl ) -Wv,te VPXTBL -Wv,-r l REPEAT( l ) -Wv,-m1 VMSG(1) -Wv,-m2 VMSG(2) -Wv,-m3 VMSG(3) -Wv,-ms VMSG -Wv,-md VMSG(DETAIL) -Wv,-Of XOPT(HSFUN) -Wv,-Ov VDOPT -Wv,-v NOVREC

155 B F ortran <B9T;~%*%W%7%g%s <B9T ;~%* %W%7%g%s $O!$<B9T %U%!%$ %kL> ( 2?$b ;XDj $,$J$$ $H a.out ) $N$" $H6u Gr$r$* $$$F -Wl, $K B3$1 $F;XDj $7 $^$9!%3F%*%W%7%g%s$O%+%s%^ ( , ) $G6h@Z$C$F2<$5$$!% -Wl,-a %W %m %0 %i %‘ $N =* N; ;~ $K 6/ @) E* $K 0[ >o =* N; $5 $;!$ 5- 21 NN 0h $N Fb MF $r %U%! %$ %k core $K =P NO $9 $k!%$?$@$7!$ F ortran 90/VPP $G$O core $O=PNO$7$J$$!% -Wl,-d num1 D> @\ F~ =P NO J8 $r <B 9T $9 $k >l 9g!$ OPEN J8 $G ;X Dj $7 $? RECL $N CM $N num1 G\ $N :n 6H NN 0h $r ;H MQ$7$FF~=PNO$r9T$&!% num1 $O 1 $+$i 32767 $^$G$N@0?t!%>JN,CM$O 20 !% -Wl,-e num2 %W %m %0 %i %‘ $N <B 9T $r BG $A @Z $k %( %i!< 2s ?t $r num2 $H $9 $k!% num2 $O 1 $+ $i 32767 $^ $G $N @0 ?t!% F ortran 90/VPP $G$O%W%m%;%C%5$N$I$l$+$,$3$N2s?t$KC#$9$k$H<B9T$rBG$A@Z$k!% -Wl,-g num3 =g <!F~=PNOJ8$N:n 6HNN0h$NBg$-$5 $r num3 %-%m%P%$%H$G;X Dj!%>JN,CM$O 32 !%=q<0 $J$7F~=PNO J8$GBgNL$N%G!<%?$rF~=PNO$9$k>l9g$K8z2L$,$"$k!% -Wl,-i <B9T;~$K%W%m%0%i%‘3d9~$_$,H/@8$7$?>l9g$K F ortran %7%9%F%‘$G3d9~$_$r8!=P$7$J$$!% -Wl,-li <B9T;~$N$9$Y$F$N%a%C%;!<%8$r=PNO ( >JN,CM ) !% -Wl,-lw i %l%Y%k$N%a%C%;!<%8$rM^;_!% -Wl,-le i,w %l%Y%k$N%a%C%;!<%8$rM^;_!% -Wl,-ls i,w,e %l%Y%k$N%a%C%;!<%8$rM^;_!% -Wl,-m uno ?G CG %a%C %;!< %8 $r =P NO $9 $k %U%! %$ %k ( I8 =‘ %( %i!< =P NO ) $N Au CV ;2 >H HV 9f $r uno $G ;X Dj!% uno $O 0 $+$i 99 $^$G$N@0?t!% -Wl,-n READ J8$GI8=‘F~NO$+$i%G!<%?$rF~NO$9$k$H$-$KF~NO$rB%$9%a%C%;!<%8$r=PNO!% -Wl,-p uno I8=‘=PNO%U%!%$%k$H7k9g$9$kAuCV;2>HHV9f$r uno $H$9$k!%>JN,CM$O 6 !% -Wl,-r uno I8=‘F~NO%U%!%$%k$H7k9g$9$kAuCV;2>HHV9f$r uno $H$9$k!%>JN,CM$O 5 !% -Wl,-t se c %W%m%0%i%‘<B 9T$K$*$1$k CPU ;~4V$N >e8B$r se c IC$K@_Dj$9 $k!% se c $O 1 $+$i 9999 $^$G$N@0 ?t!% -Wl,-u ;X?t%"%s%@!<%U%m!<$r8!=P$9$k!% -i $HF1;~$K;XDj$G$-$J$$!% <B9T;~4V$OA}Bg$9$k!% -Wl,-x ;vA0$K OPEN J8$, <B9T$5$l$F $$$J$$=q <0IU$-F~NO J8$N?tCMJT =8$K$*$$ $F!$F~NOMs$N 6uGr$r 0 $H2r<a$9$k!% -Wl,-q =q<0IU$-=P NOJ8$K$*$1$k E,EN,ES,D,Q,G,L, $*$h $S Z JT=8$N=PNO J8;z$*$h$S INQUIRE J8 $K$*$1$kLd$$9g$o$;;XDj;R$K@_Dj$5$l$kJ8;zDj?t$r1QBgJ8;z$K$9$k!% -Wl,-C uno Au CV HV 9f uno $+ $i $N %P %$ %J %j!< %G!< %? $N F~ =P NO $r M 7A <0 (IBM 7A <0 ) $G 9T $&!% ;X Dj $, $J $$ >l9g $O IEEE 7A<0$N %G!<%? $H$7$F =hM}$5 $l$k!% uno $r>J N,$7$? >l9g$O!$ $9$Y $F$NAu CV;2>H HV 9f$r;XDj$7$?$b$N$H$9$k!% -Wl,-M -Wl,-C %*%W%7%g%s;XDj;~$K%G!<%?JQ49$G>pJs$N7gMn$,@8$8$?>l9g!$%a%C%;!<%8$r=PNO!% -Wl,-G uno Au CV HV 9f uno $+ $i $N =q <0 $J $7 F~ =P NO J8 $K $* $$ $F!$ M 7A <0 $N J8 ;z %G!< %? (EBCDIC J8 ;z %3!< %I ) $r ASCI I J8 ;z %3!< %I $K JQ 49 $7 $F FI $_ 9~ $‘!% ;X Dj $, $J $$ >l 9g $O ASCI I J8 ;z %3!< %I $N $^ $^ F~=PNO$,9T$o$l$k!% uno $r>JN,$7$?>l9g$O!$$9$Y$F$NAuCV;2>HHV9f$r;XDj$7$?$b$N$H$9$k!% -Wl,-Lb %5!< %S %9 %k!< %A %s $N 4 %P %$ %H $N O@ M} 7? $^ $? $O O@ M} 7? $N 0z ?t $* $h $S I| 5" CM $r 8 %P %$ %H $N O@ M} 7? $H$7$F07$&!% -Wl,-Li %5!< %S %9 %k!< %A %s $N 4 %P %$ %H $N @0 ?t 7? $^ $? $O @0 ?t 7? $N 0z ?t $* $h $S I| 5" CM $r 8 %P %$ %H $N @0 ?t 7? $H$7$F07$&!% -Wl,-Lr %5!< %S %9 %k!< %A %s $N 4 %P %$ %H $N <B ?t 7? $^ $? $O <B ?t 7? $N 0z ?t $* $h $S I| 5" CM $r 8 %P %$ %H $N <B ?t 7? $H$7$F07$&!% -Wl,-Ls D A TE, SIGNAL, TIME %5!<%S%9%5%V%k!<%A%s$N8F$S=P$77A<0$r@)8f!% -Wl,-Oi F~=PNOE}7W>pJs$r=PNO$9$k!% -Wl,-Op <B9T;~$KM-8z$H$J$C$?%*%W%7%g%s$N0lMw$r=PNO$9$k!%

156 B F OR TRAN <B9T;~%*%W%7%g%s <B9T;~%*%W%7%g%s ( B3$- ) !% -Wl,-Q =q <0IU $-F~ NOJ8 $N0l $D$N F ortran 5- O?$r 9=@. $9$k Ms$N I} $,F~ NO$5 $l$k F ortran 5-O? $N D9$5 $h $jD9$$>l9g!$ F ortran 5-O?$N8e$m$KF~NOMs$NI}$,I,MW$H$9$k6uGr$r5M$a$J$$!% -Wl,-Re ?G CG %a%C %;!< %8!$ %H %l!< %9 %P%C %/ %^%C %W!$ %( %i!< =8 7W >p Js $N =P NO!$ ERRSET/ERRSTR %5!< %S %9 %5 %V %k!< %A %s $K $h $k %( %i!< 9‘ L\ $N =$ @5!$ Mx MQ <T =$ @5 =P 8} =h M} %k!< %A %s $N <B 9T $r M^ ;_ $9 $k!% %( %i!< $, H/ @8 $7 $? >l 9g!$ F ortran %7 %9 %F %‘ $N I8 =‘ =$ @5 $, 9T $J $o $l!$ <B 9T $, 7Q B3 $5 $l $k!% -Wl,-Vp <B9T;~$KI,MW$H$J$C$?F0E*:n6HNN0h$K4X$9$k>pJs$r=PNO$9$k!% -Wl,-Vs dvt F0 E* %Y %/ %H %k :n 6H NN 0h $r 3N J] $9 $k >l 9g!$ =i 4| CM $* $h $S A} J, CM $N Bg $- $5 $r ;X Dj $9 $k!% dvt $O 1 %-%m%P%$%HC10L$G!$>JN,CM$O 50 %-%m%P%$%H!% 0J2<$O!$ F ortran 90/VPP $G$N$_M-8z$J<B9T;~%*%W%7%g%s$G$9!% -Wl,-Pm num1 num1 MWAG0J2<$N%0%m!<%P%k4X?t$r%P%?%U%i%$1i;;J}<0$G<B9T!%>JN,CM$O 8 !% -Wl,-Pg num2 %0 %m!< %P %k 4X ?t $, ;H MQ $9 $k :n 6H NN 0h $r num2 %- %m %P %$ %H $K @_ Dj!% >J N, CM $O 1 !% %0 %m!< %P %k 4X ?t$GMWAG?t$,Bg$-$$>l9g$K8z2L$,$"$k!%

157 C C K]Lu;~%*%W%7%g%s VPP700/56 $N UNIX %*%Z%l!<%F%#%s%0%7%9%F%‘ UXP/V >e$GF0:n$9$k C 8@8l%7%9%F%‘ ( %9%+%i!<HG ) !$ C/VP %7%9 %F%‘ ( %Y%/%H %kHG ) $*$h $S C++ %7%9%F%‘ $NK]Lu ;~%*%W%7%g %s0lMw $G$9!%K] Lu%3%^%s %I$O$= $l$>$l cc , vcc , CC $G$9!% %*%W %7%g%s$O %3%^%s %I$N $"$H6u Gr$r$* $-!$%O %$%U%s ( - ) $^ $?$O + $K B3$1$F 1Q?t ;z$r;X Dj$7$^ $9!%J# ?t $N%*%W%7%g%s$r;XDj$9$k>l9g$O6uGr$G6h@Z$C$FB3$1$^$9!%BgJ8;z!?>.J8;z$O6hJL$7$F$/$@$5$$!% C.1 6&DL%*%W%7%g%s cc !$ vcc !$ CC 6&DL$N%*%W%7%g%s$G$9!% !|=hM}@)8f -c %j%s%/!&%(%G%#%C%H$r9T$o$J$$$3$H$r;XDj!% -o p athname >JN,;~$N a.out $NBe$o$j$K!$ p athmane $NL>A0$G%*%V%8%’%/%H%U%!%$%k$r=PNO!% -Kfconst @\Hx<-$,;XDj$5$l$F$$$J$$IbF0>.?tE@Dj?t$r oat 7?$H$7$F07$&!% -Knoconst const 7?=$>~;R$,;XDj$5$l$?%G!<%?$rDj?t$H$7$F<h$j07$o$J$$!% -W to ol , ar g ;X Dj $5$l $? to ol $K ar g $r$= $l $> $l JL $N 0z ?t$H $7 $F EO $9!% 0z ?t $O%+ %s %^ $G 6h @Z$C $F J# ?t;X Dj $G $- $k!% %+ %s %^ <+ ?H $O D> A0 $K %P%C %/ %9 %i%C %7%e $r CV $/!% to ol $K ;X Dj $G $- $k J8 ;z $O p ( %W %j %W %m %;%C%5 ), 0 ( %3%s%Q%$%i ), v ( %Y%/%H%i%$%6 (C/VP)), a ( %"%;%s%V%i ), l ( %j%s%/!&%(%G%#%? ) !% !|A0=hM}5!G= -A name [ ( tokens ) ] name $r #assert A0 =h M} $H F1 MM $K ;X Dj $5 $l $? tokens $H 4X O" $E $1 $k!% 4{ Dj $N %" %5!< %7%g %s $O machine(fujitsu) , system(unix) , system(uxppx) , cpu(fujitsu) , system(uxpv) , system(uxp) . -A - 4{Dj$N%^%/%m ( __ $G;O$^$k$b$N$r=|$/ ) $H4{Dj$N%"%5!<%7%g%s$rL58z$K$9$k!% -D name [= tokens ] name $r #define A0 =h M} $H F1 MM $K ;X Dj $5 $l $? tokens $H 4X O" $E $1 $k!% [= tokens ] $N ;X Dj $, $J $$>l9g$O%H!<%/%s 1 $,M?$($i$l$k!%4{Dj$N%^%/%m$O __uxp__ , __uxppx__ , __uxpv__ , unix ( vcc $N>l9g$O99$K __uxpvp__ ) !% -U name #undef A0 =h M} $H F1 MM $K name $N Dj 5A $r L5 8z $K $9 $k!% -U $H -D %* %W %7%g %s $K F1 0l $N name $, ;XDj$5$l$?>l9g$O!$$=$N=g=x$K$h$i$: name $ODj5A$5$l$J$$!% -C A0=hM}$NCJ3,$GDL>o:o=|$5$l$kCm<a$r!$A0=hM}$N9T$K$"$k$b$N0J30:o=|$7$J$$!% -E C %=!< %9 %U%! %$ %k $N A0 =h M} $N $_ $r <B 9T $7!$ 7k 2L $r I8 =‘ =P NO $K Aw $k!% =P NO $O <! $N 2a Dx $G ;H MQ $5 $l$kA0=hM}L?Na$r4^$‘!% -P C %=!< %9 %U%! %$ %k $N A0 =h M} $N $_ $r <B 9T $7!$ 7k 2L $r %5 %U%#%C %/ %9 .i $K =P NO!% =P NO $O A0 =h M} L? Na$r4^$^$J$$!% !|8@8l;EMM!$=PNO@)8f -Xa C 8@8l$N;EMM$, ANSI C $N?7$7$$;EMM$r$9$Y$F4^$‘ ( >JN,CM ) !% -Xc C 8@8l$N;EMM$H4XO"$9$k%X%C%@%U%!%$%k$,!$$h$j87L)$K ANSI C =‘5r$N$b$N$H$J$k!% -Xt C 8@ 8l ;E MM $,!$ ANSI C 0J A0 $N => Mh ;E MM $K 8_ 49 @- $N $" $k ANSI C ;E MM $r DI 2C $7 $? $b $N $H $7 $FK]Lu$r9T$J$&!% -w 7Y9p%a%C%;!<%8$N=PNO$rM^;_$9$k!% -H K]LuCf$K%$%s%/%k!<%I$5$l$k%U%!%$%k$N%Q%9L>$r!$ 1 9T$4$H$KI8=‘%(%i!<=PNO$KAw$k!% -g fdb([11]) $K $h $k %G %P%C %0 >p Js $r =P NO $9 $k!% vcc $N >l 9g 99 $K %l %Y %k -g0 { -g3 $, ;X Dj $G $- $k!% >J N,CM $O -g3 !$ $? $@$7 -K novp $, ;XDj $5$l $? >l9g $O -g0 !% cc $N >l 9g%l %Y%k $N ;XDj $O$G $- $J $$!%$^$? -O $HGSB>!%

158 C C K]Lu;~%*%W%7%g%s !|:GE,2=5!G= :GE, 2=5!G= $r;X<( $9$k%*%W %7%g%s$G $9!% -K %*%W%7%g %s$O!$%+ %s%^$G 6h@Z$k $3$H$G -Klib,NOARG,popt $J $I!$J#?t $N0z?t $N;XDj$,2DG=$G$9!% -O %* %V %8%’ %/ %H %W %m %0 %i %‘ $K BP $9 $k :G E, 2= $r 9T $&!% :G E, 2= %l %Y %k $O K1 !A K4 $G ;X Dj ( >J N, CM $O K2 ) !%$3$N:GE,2=$O .s $NIU$$$?%U%!%$%k$K$OL58z!% -K1 %W%m%0%i%‘$NN.$l$r>\:Y$K2r@O$7$F:GE,2=$r9T$J$&!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -K2 -K1 $K2C $(!$%k!< %W %"%s %m!< %j%s %0!$ $5$i $K vcc %3 %^%s %I$G $O 1i;; =g =x$N JQ 99!$=| ;; $r>h ;; 2= $9$k :GE, 2= $r9T $J$&!% %*%V %8%’%/ %H$, A} 2C$9 $k>l 9g$, $"$k!% -O $H F1;~ $K ;XDj $5$l $?$H $-$N $_M-8z!% -K3 -K2 $K2C $(!$:G E, 2=5! G= $r7+ $jJV $7 <B;\ $9$k!% K] Lu;~ 4V $OA} 2C$9 $k!% -O $H F1;~ $K ;XDj $5$l $? $H$-$N$_M-8z!% -K4 -K3 $K 2C $(!$ 1i ;; $N I> 2A J} K! $r JQ 99 ( -Keopt $H Ey 2A ) !$ lib 4X ?t $N E8 3+ !? JQ 99 $N :G E, 2= ( -Klib $H Ey 2A ) $r 9T $J $&!%$3 $l $i $N :G E, 2= $O!$@: EY 8m :9 $^ $? $O <B9T ;~ $N 0[ >o =* N; $NI{ :n MQ $r @8$8$k2DG=@-$,$"$k$?$aCm0U$,I,MW!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -Keopt 1i ;; $N I> 2A J} K! $r JQ 99 $9 $k :G E, 2= $r 9T $&!% @: EY 8m :9 $^ $? $O <B 9T ;~ $N 0[ >o =* N; $N I{ :n MQ $r @8 $8 $k2DG=@-$,$"$k$?$aCm0U$,I,MW!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -Klib I8 =‘ 4X ?t $N F0 :n $r G’ <1 $7!$ %$ %s %i %$ %s E8 3+ $* $h $S!$ $h $j 9b B. $J 4X ?t $X $N CV 49 $( $r 9T $J $&!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -Ka n 30 It JQ ?t $* $h $S @E E* JQ ?t $N :G Dc $N 3d $j IU $1 6- 3& $r ;X Dj!% n $O 1,2,4 $N $$ $: $l $+!% >J N, CM $O 1 !% -KJMP $9$Y$F$N4X?t8F$S=P$7$, setjmp 4X?t$G$"$k$HA[Dj$7$FK]Lu$9$k!% -Knounroll %k!<%W%"%s%m!<%j%s%0$N:GE,2=$rM^;_$9$k!% -Kpopt 0[ $J $k %] %$ %s %? $, F1 0l $N NN 0h $r ;X $7 $F $$ $J $$ $H 2r <a $7!$ %] %$ %s %? $K $h $j <( $5 $l $k %G!< %? $N :G E,2=$r9T$&!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -KNOARG 4X ?t 8F $S =P $7 $N $? $a $N 0z ?t $r!$ %l %8 %9 %? $" $k $$ $O %9 %?%C %/ $K @_ Dj $9 $k!% 4X ?t 86 7? @k 8@ $N $" $k 2DJQ8D0z?t4X?t8F$S=P$7$r4^$‘%W%m%0%i%‘$rK]Lu$9$k>l9g$K;XDj!% -Kdiv ;;=QJQ 498e$N7?$, int 7?$^$?$O long int 7?$G$"$k%*%Z%i %s%I$N=|;;$rIb F0>.?tE@7?$KJQ49 $9$k!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -x n 4X?t Fb $N =i4| 2= $N $"$k @k 8@ $H!$<B 9T J8 $N?t $, n 0J 2< $N4X ?t $r %$%s %i %$ %sE8 3+ $9 $k!% n $O 4 %P %$%H$GI=8=2DG=$J@5$N@0?t!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% -x func C %W%m%0%i%‘$GDj5A$5$l$?4X?t func $KBP$7%$%s%i%$%sE83+$r;X<(!%4X?t $O%+%s%^$G6h@Z$jJ# ?t ;XDj 2DG=!% :F5" E*8F $S =P$7 4X?t $N%$ %s%i %$%s E83+ $O9T $o $J$$!% -O $H F1;~ $K;X Dj$5 $l$? $H$- $N$_M-8z!% -x - C %W %m %0 %i %‘ $G Dj 5A $5 $l $? $9 $Y $F $N 4X ?t $K BP $7 %$ %s %i %$ %s E8 3+ $r ;X <(!% %^ %/ %m E8 3+ 8e $N =i 4| 2=$N$" $k@k8@!$<B9TJ8$N?t$, 30 $r 1[$($k4X?t!$:F5"E*8F$S =P$74X?t$N%$%s%i%$ %sE83+$O9T$o $J$$!% -O $HF1;~$K;XDj$5$l$?$H$-$N$_M-8z!% !|%G%#%l%/%H%j$N;XDj -L dir ld $,%i%$%V%i%j$r8!:w$9$k%G%#%l%/%H%j$N%j%9%H$K dir $rDI2C!% -l name %i %$ %V %i %j lib name .a $r ( cc %3 %^ %s %I $N >l 9g $O lib name .so $b ) 8! :w $9 $k!% %i %$ %V %i %j $O %3 %^ %s %I 9T $K B> $N %i %$ %V %i %j $d %* %V %8%’ %/ %H %U%! %$ %k $, 8= $l $k =g $K 8! :w $5 $l $k $? $a!$ %* %W %7%g%s$N0LCV$KCm0U!% -I dir L>A0 $, / 0J30 $G ;O $^$k %$ %s%/ %k!< %I%U%! %$ %k$N 8! :w $r!$ dir $G;X Dj $5$l $? %G%#%l %/ %H %j$+ $i @h $K 8! :w $9 $k!% ’’ $G 0O $^ $l $? %U%! %$ %k $O!$ #inlude A0 =h M} $r 4^ $‘ 8= %G%# %l %/ %H %j!$ -I $G ;X Dj $5 $l $? %G%# %l %/ %H %j!$ I8 =‘ %G%# %l %/ %H %j $N =g $G 8! :w $9 $k!% < > $G 0O $^ $l $? %U%! %$ %k $O!$ -I $G ;X Dj $5 $l $? %G%# %l %/ %H %j!$ I8 =‘ %G%# %l %/ %H %j $N =g $G 8! :w $9 $k!% %$ %s %/ %k!< %I %U%! %$ %k $, @d BP%Q%9L>$G;XDj$5$l$?>l9g$O!$$=$N%Q%9L>$N$_$r8!:w$9$k!% -Yp, dir %W%j%W%m%;%C%5$N%Q%9L>$r vcc $G$O dir / acompvp $K!$ cc $G$O dir / acpp JQ99!% -Y0, dir %3%s%Q%$%i$N%Q%9L>$r vcc $G$O dir / acompvp $K!$ cc $G$O dir / ccom $KJQ99!% -Ya, dir %"%;%s%V%i$N%Q%9L>$r dir / as $KJQ99!% -Yl, dir %j%s%/!&%(%G%#%?$N%Q%9L>$r dir / ld $KJQ99!% -YI, dir %X%C%@%U%!%$%k8!:w$N%G%#%l%/%H%j$r dir $KJQ99!% -YP, dir 7k 9g $9 $k %i %$ %V %i %j $N %G%# %l %/ %H %j $r dir $K JQ 99!% dir $K $O %; %_ %3 %m %s $G 6h @Z$C $? %Q %9 %j %9 %H$r;XDj!% -YS, dir 7k9g$9$k%9%?!<%H%"%C%W!&%*%V%8%’%/%H$N%G%#%l%/%H%j$r dir $KJQ99!%

C.2 cc %3%^%s%I$N$_$N%*%W%7%g%s 159 C.2 cc %3%^%s%I$N$_$N%*%W%7%g%s 0J2<$O cc %3%^%s%I$G$N$_M-8z$J%*%W%7%g%s$G$9!% -S C %W%m%0%i%‘$rK]Lu$7!$%"%;%s%V%i8@8l=PNO$r%5%U%#%C%/%9 .s $NIU$$$?%U%!%$%k$K=PNO!% -K0 %* %V %8%’ %/ %H $N :G E, 2= $r 9T $o $J $$!% -O %* %W %7%g %s $r ;X Dj $7 $J $$ >l 9g $H Ey 2A!% -O $H F1 ;~ $K ;X Dj$5$l$?$H$-$N$_M-8z!% -Bstatic -l name $K;XDj$7$?%i%$%V%i%j$r lib name .a $@$18!:w$9$k!% >JN,$7$?>l9g lib name .so !$ lib name .a $N=g$K8!:w$9$k!% -dn %i%$%V%i%j$r@EE*$K%j%s%/$9$k!%>JN,;~$OF0E*$K%j%s%/$9$k!% -G 6&MQ%*%V%8%’%/%H$r:n@.$9$k!% -dn $H$OGSB>!% -KPIC p osition-indep enden t co de $r@8@.$9$k!%>\:Y$O [9] !% -Kpic p osition-indep enden t co de $r@8@.$9$k!%>\:Y$O [9] !% -p 4X?t$N8F=P$72s?t$r%+%&%s%H$9$k%3!<%I$r=PNO!% -Qn K]Lu%D!<%k$N<1JL>pJs$r=PNO%U%!%$%k$KDI2C$7$J$$!% C.3 v cc %3%^%s%I$N$_$N%*%W%7%g%s vcc %3%^%s%I$N$_$G;HMQ$G$-$k%Y%/%H%k%*%W%7%g%s$ODL>o -Wv $KB3$1$F%+%s%^ ( , ) $G6h@Z$j;XDj$7$^$9!% -Wv $KB3$1$F;XDj$9$k%*%W%7%g%s$O!$6uGr$r4^$s$G$O$$$1$^$;$s!% !|<B9T%b!<%I$N@ZBX -Wv,-a $G ;O $^ $k %* %W %7%g %s $O!$ <B 9T %b!< %I $N @Z BX $r 9T $$ $^ $9!% >J N, $7 $? >l 9g!$ <0 $N I> 2A =g =x $r JQ 99 $7 $? 9b B. %b!< %I $N %* %V%8%’%/%H%W%m%0%i%‘$r=PNO$7$^$9!% -Wv,-an <0$NI>2A=g=x$NJQ99$rM^;_$7$?9bB.%b!<%I$N%*%V%8%’%/%H$r=PNO!% -Wv,-ae <0$NI>2A=g=x$rJQ99$7$?%G%P%C%0%b!<%I$N%*%V%8%’%/%H$r=PNO!% -Wv,-ad <0$NI>2A=g=x$NJQ99$rM^;_$7$?%G%P%C%0%b!<%I$N%*%V%8%’%/%H$r=PNO!% !|%Y%/%H%k2=$K4X$9$k%a%C%;!<%8$N=PNO -Wv,-m $G;O$^$k%*%W%7%g%s$O!$%Y%/%H%k2=$K4X$9$k%a%C%;!<%8$N=PNO$r@)8f$7$^$9!% -Wv,-m1 %Y%/%H%k2=$G$-$J$+$C$?860x$r4JN,2=$7$FDLCN$9$k!% -Wv,-m2 -m1 $h$j$b>\$7$$>pJs$rDLCN!% -Wv,-m3 -m2 $K2C$($F!$%Y%/%H%k2=$G$-$?2U=j$b$"$o$;$FDLCN!% -Wv,-Ps %Y%/%H%k2=I=<(%=!<%9%j%9%H$r=PNO!% -Wv,-Pt K]Lu$K4X$9$kE}7W>pJs$r=PNO!% -Z �le K]Lu>pJs$r;XDj$5$l$?%U%!%$%kL> �le $K=PNO!% !| for, while %k!<%W$N;X<( -Wv,-Bs 7QB3>r7o$,>o$K??$H$J$k%k!<%W$*$h$S5U8~$-%k!<%W$,$J$$$3$H$r;X<(!% -Wv,-Bf 7Q B3 >r 7o $, >o $K ?? $H $J $k %k!< %W $, $J $$ $3 $H!$ $+ $D!$ 5U 8~ $- %k!< %W $N 2D G= @- $, $" $k $3 $H $r ;X <(!%>JN,CM!% -Wv,-Bn 7QB3>r7o$,>o$K??$H$J$k%k!<%W$*$h$S5U8~$-%k!<%W$,$"$k$3$H$r;X<(!% -Wv,-eloop while %k!< %W $N F~ 8} $G 2s E> ?t $, 3N Dj $7 $J $$ >l 9g $b %Y %/ %H %k 2= $9 $k!% <B 9T ;~ $K 0[ >o =* N; $9 $k 2D G=@-$,$"$k$N$GCm0U!% -Wv,-sloop while %k!<%W$N%Y%/%H%k2=$rM^;_!% -Wv,-vloop while %k!<%W$NF~8}$G2sE>?t$,3NDj$9$k>l9g$N$_%Y%/%H%k2=$9$k ( >JN,CM ) !% -Wv,-fusion %k!<%WM;9g$r9T$&!% !|%Y%/%H%k2=$H:GE,2=@)8f %Y%/%H%k2=$H:GE,2=@)8f9T$K$D$$$F$N%*%W%7%g%s$G$9!%

160 C C K]Lu;~%*%W%7%g%s -Wv,-sc %Y%/%H%k2=$r9T$o$J$$$3$H$r;X<(!%$9$Y$F$N for %k!<%W$N%Y%/%H%k2=$,M^;_$5$l$k!% -Wv,-s vl K] Lu ;~ $K 7+ JV $7 2s ?t $, vl L$ K~ $H J, $+ $k for %k!< %W $N %Y %/ %H %k 2= $r M^ ;_!% vl $O 1 !A 255 $N @0 ?t!% -Wv,-n %=!<%9%W%m%0%i%‘$KA^F~$7$?:GE,2=@)8f9T$rL58z$K$9$k!% -Wv,-Im if J8$r%^%9%/J}<0$G%Y%/%H%k2=$9$k!% -Wv,-Il if J8$r%j%9%HJ}<0$G%Y%/%H%k2=$9$k!% -Wv,-Ic if J8$r<}=83H;6J}<0$G%Y%/%H%k2=$9$k!% -Wv,-Mi $9$Y$F$NB?=E%k!<%W$N%Y%/%H%k2=$r9T$&!% -Wv,-MI for J8$H for J8$N4V$K<B9TJ8$,$J$$B?=E%k!<%W$N%Y%/%H%k2=$@$1$r9T$& ( >JN,CM ) !% -Wv,-Mn B?=E%k!<%W$N%Y%/%H%k2=$rM^;_$9$k!% -Wv,-preload %Y%/%H%k%G!<%?$N%W%l%m!<%I$r9T$&!% -Wv,-qs %k!<%WCf$K%Y%/%H%k2=$G$-$J$$ItJ,$,$"$C$?>l9g!$$=$N%k!<%W$r%Y%/%H%k2=$7$J$$!% -Wv,-qm %k!< %W Cf $K %Y %/ %H %k 2= $G $- $J $$ It J, $, $"$C $? >l 9g!$ $= $N %k!< %W $r %Y %/ %H %k 2= $9 $k $+ $I $& $+ $N H=CG$r%3%s%Q%$%i$KG$$;$k ( >JN,CM ) !% -Wv,-qv %k!<%WCf$N%Y%/%H%k2=$G$-$kItJ,$r$9$Y$F%Y%/%H%k2=$9$k!% -K preex ITJQ<0$N@h9TI>2A$N:GE,2=$r9T$J$&!% -K novp %Y%/%H%kK]Lu$rM^;_$9$k!% cc %3%^%s%I$HF1$88z2L!% !|$=$NB>$N%Y%/%H%k%*%W%7%g%s -Wv,-ilfunc %Y%/%H%k4X?t$r%$%s%i%$%sE83+$9$k!% -Wv,-r l for %k!<%W$N7+JV$72sE>$N:GBgCM$, l $G$"$k$3$H$r;XDj!% l $O 1 !A 2147483647 $N@0?t!% -Wv,-te K] Lu ;~ $K %Y %/ %H %k 2= $N $? $a $N :n 6H NN 0h $, IT B- $7 $? $3 $H $r <( $9 %a%C %;!< %8 $, =P NO $5 $l $? >l 9g!$ :n6HNN0h$r3HD%$9$k!% -Wv,-f %Y%/%H%k?t3X4X?t$N;HMQ$rM^;_!% -Wv,-Of 9bB.?t3X4X?t$r;HMQ$9$k!%1i;;@:EY$,Dc$/$J$k$N$GCm0U$,I,MW!% -Wv,-Om J8;z4X?t (memset, memcp y) $r$h$j9bB.$J4X?t$G<B9T$9$k!% -Wv,-Op 0z?tHO0O$r8BDj$7$??t3X4X?t$r;HMQ$9$k!% -Wv,-Ov %9%+%i!<<B9T$H%Y%/%H%k<B9T$rF0E*$K@Z$j49$($k%*%V%8%’%/%H$r@8@.$9$k!% -Knoline %A%e!<%K%s%0$N:]$K%5%s%W%i ([11]) $KEO$9DI2C>pJs$r@8@.$7$J$$!% -Knoenv 4D6-JQ?t$*$h$S%W%m%U%#%k%U%!%$%k$K;XDj$5$l$?K]Lu;~%*%W%7%g%s$rL58z$K$9$k!% -Knoeval 1i;;$NI>2AJ}K!$rJQ99$9$k:GE,2=$rM^;_$9$k!% -K2 0J>e$GM-8z!% -Knorecipr =|;;$r>h;;2=$9$k:GE,2=$rM^;_$9$k!% -K2 0J>e$GM-8z!% C.4 GSB>E*$J%*%W%7%g%s 0J 2< $N %* %W %7%g %s $O 8_ $$ $K GS B> E* $J 4X 78 $G $9!% GS B> E* $J %* %W %7%g %s $, ;X Dj $5 $l $? >l 9g!$ 1& $N %* %W %7%g %s $O L5 8z $H $J $j $^ $9!% M-8z$H$J$k%*%W%7%g%s L58z$H$J$k%*%W%7%g%s -Wv,-n -Wv,-sc -Wv,-s vl -Wv,-r l

C.5 CC %3%^%s%I$N$_$N%*%W%7%g%s 161 C.5 CC %3%^%s%I$N$_$N%*%W%7%g%s CC %3 %^ %s %I $O!$ C++ %=!< %9 %W %m %0 %i %‘ $r C %=!< %9 $K JQ 49 $7!$ cc $K $h $k %* %V %8%’ %/ %H @8 @. $, 9T $o $l $^ $9!% =>$C$F!$ cc %3%^%s%I$N%*%W%7%g%s$O$=$N$^$^;XDj$G$-$^$9!% 0J2<$N%*%W%7%g%s$O!$K]Lu=hM}$NCJ3,$G C++ %W%m%0%i%‘$KE,MQ$5$l$k%*%W%7%g%s$G$9!% -E C++ %=!<%9%U%!%$%k$KBP$7!$A0=hM} ( cpp ) $N$_$r9T$&!%7k2L$OI8=‘=PNO$XJV$9!% -F C++ %=!< %9 %U%! %$ %k $K BP $7!$ A0 =h M} ( cpp ) $H C++ $N =h M} ( cfront ) $r 9T $&!% 7k 2L $O I8 =‘ =PNO$XJV$9!%=PNO$K$O #line ;XNa$,4^$^$l$k!% -. su�x -E $^$?$O -F $N=PNO@h$rE:;z su�x $r;}$D%U%!%$%k$K=PNO!% +a1 ANSI C $K=>$&@k8@$,@8@.$5$l$k!%>JN,$7$?>l9g$O K&R C %9%?%$%k!% +d %$%s%i%$%s4X?t$rE83+$7$J$$!% +e0 2>A[4X?t$N%F!<%V%k$r external @k8@$7!$Dj5A$r9T$&!% +e1 2>A[4X?t$N%F!<%V%k$r external @k8@$9$k$,!$Dj5A$O9T$o$J$$!% +i K] Lu =h M} 8e!$ Cf 4V 7k 2L $N C %U%! %$ %k $r %5 %U%#%C %/ %9 ..c $K ;D $9!% A0 =h M} ;X Na $O F~$C $F $$ $J $$!% +p 8E$$9=J8$N;HMQ$r6X;_$9$k!% +w 8m$j$H;W$o$l$k!$0\?"@-$,B;$J$o$l$k!$8zN($,0-$$9=B$$K$D$$$F7Y9p$r=PNO$9$k!% +xfile %5%$%:$H alignmen t $N%U%!%$%k$rFI$_9~$‘!% $J$*!$%^%K%e%"%k [10] $N0J2<$N5!G=$O;HMQ$G$-$^$;$s!% � %?%9%/!&%i%$%V%i%j!% � %7%s%\%j%C%/%G%P%C%, sdb+ !% � 0J2<$N4X?t$N%7%9%F%‘%3!<%k!% getrlimit(2) , setrlimit(2) , msgctl(2) , msgget(2) , msgsnd(2) , priocntl(2) , priocntlset(2) , semctl(2) , semget(2) , semop(2) , sysinfo(2) , uname(2) , ustat(2) , ftok(3C) , xdr_hyper(3N) , xdr_longlong_t(3N) , xdr_u_hyper(3N) , xdr_u_longlong_t(3N) , xdr_sprayarr(3N) , xdr_spraycumul(3N)

162 C C K]Lu;~%*%W%7%g%s

163 D SSL I I/VPP 5!G=0lMw SSL I I/VPP $O J, ;6 5- 21 7? %Y %/ %H %k JB Ns 7W ;; 5! >e $G JB NsF0 :n $9 $k ?t CM 7W ;; %i %$ %V %i %j $G $9!% C1 0l PE $G =h M} $G $-$J$$Bg5,LO$JLdBj$rJBNs=hM}$9$k%5%V%k!<%A%s72$rDs6!$7$F$$$^$9!%@:EY$O$9$Y$FG\@:EY$G$9!% !|9TNs1i;; DP_VMGGM <B9TNs$N@Q DP_VMVSD <B%9%Q!<%99TNs$H<B%Y%/%H%k$N@Q ( BP3Q7A<03JG<K! ) DP_VMVSE <B%9%Q!<%99TNs$H<B%Y%/%H%k$N@Q (ELLP A CK 7A<03JG<K! ) !|O"N) 1 <!J}Dx<0 DP_VLAX <B9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%/2=$5$l$? LU J,2rK! ) DP_VLCX J#AG9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%/2=$5$l$? LU J,2rK! ) DP_VLSX @5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%/2=$5$l$?JQ7A Cholesky J,2rK! ) DP_VLBX <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 (Gauss $N>C5nK! ) DP_VLSBX @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky J,2r ) DP_VCGD @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$BP3Q7A<03JG<K! ) DP_VCGE @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$ ELLP A CK 7A<03JG<K! ) DP_VCRD HsBP>N$^$?$OITDjCM%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$BP3Q7A<03JG<K! ) DP_VCRE HsBP>N$^$?$OITDjCM%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$ ELLP A CK 7A<03JG<K! ) 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! ) !|9TNs$N;03QJ,2r DP_VALU <B9TNs$N LU J,2r ( %V%m%C%/2=$5$l$? LU J,2rK! ) DP_VCLU J#AG9TNs$N LU J,2r ( %V%m%C%/2=$5$l$? LU J,2rK! ) DP_VSLDL @5CMBP>N9TNs$N LD L T J,2r ( %V%m%C%/2=$5$l$?JQ7A Cholesky J,2rK! ) DP_VBLU <B%P%s%I9TNs$N LU J,2r (Gauss $N>C5nK! ) DP_VBLDL @5CMBP>N%P%s%I9TNs$N LD L T J,2r ( JQ7A Cholesky J,2r ) !|;03QJ,2r$5$l$?9TNs$NO"N) 1 <!J}Dx<0 DP_VLUX LU J,2r$5$l$?<B9TNs$NO"N) 1 <!J}Dx<0 DP_VCLUX LU J,2r$5$l$?J#AG9TNs$NO"N) 1 <!J}Dx<0 DP_VLDLX LD L T J,2r$5$l$?@5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 DP_VBLUX LU J,2r$5$l$?<B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 DP_VBLDX LD L T J,2r$5$l$?@5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 !|5U9TNs DP_VMINV <B9TNs$N5U9TNs ( %V%m%C%/2=$5$l$? Gauss-Jordan K! )

164 D SSL I I/VPP 5!G=0lMw !|FC0[CMJ,2r DP_VSVD <B9TNs$NFC0[CMJ,2r (One sided Jacobi K! ) !|:G>.Fs>h2r DP_VLSQ :G>.Fs>h2r ( =$@5 Gram-Sc hmidt K! ) !|8GM-CMLdBj DP_VGEVP <BBP>N9TNs$N0lHL2=8GM-CM$*$h$S8GM-%Y%/%H%k (One sided Jacobi K! ) DP_VSEVP <BBP>N9TNs$N8GM-CM$*$h$S8GM-%Y%/%H%k (One sided Jacobi 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! ) !| F ourier JQ49 DP_V1DCFT 1 <!85N%;67?J#AG F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V2DCFT 2 <!85N%;67?J#AG F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V3DCFT 3 <!85N%;67?J#AG F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V1DRFT 1 <!85N%;67?<B F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V1DRCF 1 <!85N%;67?<B F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V2DRCF 2 <!85N%;67?<B F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) DP_V3DRCF 3 <!85N%;67?<B F ourier JQ49 (2, 3, 5 $N:.9g4pDl ) !|Mp?t DP_VRANU4 0lMMMp?t [0 ; 1) $N@8@. DP_VRANN3 @55,Mp?t$N@8@. !|Jd=u%k!<%A%s DMACH 4]$a8m:9$NC10L (unit round o� )

165 E SSL I I/VP 5!G=0lMw 3F %5 %V %k!< %A %s $O 0l It $r =| $- C1 @: EY MQ $H G\ @: EY MQ $, $" $j $^ $9!% 4 G\ @: EY $O %5 %]!< %H $7 $F $$ $^ $; $s!% G\ @: EY $O C1 @:EY%5%V%k!<%A%s$NF,$K ’D’ $,$D$-$^$9!% !|9TNs3JG<%b!<%I$NJQ49 CGSM 9TNs3JG<%b!<%I$NJQ49 ( 0lHL%b!<%I"*BP>N9TNs ) CSGM 9TNs3JG<%b!<%I$NJQ49 ( BP>N9TNs"*0lHL%b!<%I ) CGSBM 9TNs3JG<%b!<%I$NJQ49 ( 0lHL%b!<%I "* BP>N%P%s%I9TNs ) CSBGM 9TNs3JG<%b!<%I$NJQ49 ( BP>N%P%s%I9TNs "* 0lHL%b!<%I ) CSSBM 9TNs3JG<%b!<%I$NJQ49 ( BP>N9TNs "* BP>N%P%s%I9TNs ) CSBSM 9TNs3JG<%b!<%I$NJQ49 ( BP>N%P%s%I9TNs "* BP>N9TNs ) !|9TNsA‘:n AGGM 9TNs$NOB ( <B9TNs ) SGGM 9TNs$N:9 ( <B9TNs ) MGGM 9TNs$N@Q ( <B9TNs ) VMGGM 9TNs$N@Q ( <B9TNs ) !N3HD%5!G=!O MGSM 9TNs$N@Q ( <B9TNs!&<BBP>N9TNs ) ASSM 9TNs$NOB ( <BBP>N9TNs ) SSSM 9TNs$N:9 ( <BBP>N9TNs ) MSSM 9TNs$N@Q ( <BBP>N9TNs ) MSGM 9TNs$N@Q ( <BBP>N9TNs!&<B9TNs ) MAV <B9TNs$H<B%Y%/%H%k$N@Q MCV J#AG9TNs$HJ#AG%Y%/%H%k$N@Q MSV <BBP>N9TNs$H<B%Y%/%H%k$N@Q MSBV <BBP>N%P%s%I9TNs$H<B%Y%/%H%k$N@Q MBV <B%P%s%I9TNs$H<B%Y%/%H%k$N@Q VMVSD %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q ( BP3Q7A<03JG<K! ) !N3HD%5!G= I I !O VMVSE %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q (ELLP A CK 7A<03JG<K! ) !N3HD%5!G= I I !O !|9TNs$N;03QJ,2r ALU <B9TNs$N LU J,2r (Crout K! ) VALU <B9TNs$N LU J,2r ( %V%m%C%-%s%0 LU J,2rK! ) !N3HD%5!G=!O CLU J#AG9TNs$N LU J,2r (Crout K! ) SLDL @5CMBP>N9TNs$N LD L T J,2r ( JQ7A Cholesky K! ) VSLDL @5CMBP>N9TNs$N LD L T J,2r!N3HD%5!G=!O VBLDL @5CMBP>N%P%s%I9TNs$N LD L T J,2r ( JQ7A Cholesky J,2r ) !N3HD%5!G= I I !O SMDM <BBP>N9TNs$N M D M T J,2r ( %V%m%C%/BP3Q%T%\%C%F%#%s%0<jK! ) SBDL @5CMBP>N%P%s%I9TNs$N LD L T J,2r ( JQ7A Cholesky K! ) SBMDM <BBP>N%P%s%I9TNs$N M D M T J,2r ( %V%m%C%/BP3Q%T%\%C%F%#%s%0<jK! ) BLU1 <B%P%s%I9TNs$N LU J,2r (Gauss >C5nK! ) VBLU <B%P%s%I9TNs$N LU J,2r (Gauss $N>C5nK! ) !N3HD%5!G= I I !O

166 E SSL I I/VP 5!G=0lMw !|;03QJ,2r$5$l$?O"N) 1 <!J}Dx<0 LUX LU J,2r$5$l$?<B9TNs$NO"N) 1 <!J}Dx<0 CLUX LU J,2r$5$l$?J#AG9TNs$NO"N) 1 <!J}Dx<0 LDLX LD L T J,2r$5$l$?@5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 VLDLX LD L T J,2r$5$l$?@5CMBP>N9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G=!O VBLDX LD L T J,2r$5$l$?@5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G= I I !O MDMX M D M T J,2r$5$l$?<BBP>N9TNs$NO"N) 1 <!J}Dx<0 BDLX LD L T J,2r$5$l$?@5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 BMDMX M D M T J,2r$5$l$?<BBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 BLUX1 LU J,2r$5$l$?<B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 VBLUX LU J,2r$5$l$?<B%P%s%I9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G= I I !O !|O"N) 1 <!J}Dx<0 LAX <B9TNs$NO"N) 1 <!J}Dx<0 (Crout K! ) VLAX <B9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%-%s%0 LU J,2rK! ) !N3HD%5!G=!O LCX J#AG9TNs$NO"N) 1 <!J}Dx<0 (Crout K! ) LSX @5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) VLSX @5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) !N3HD%5!G=!O LSIX <BBP>N9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%/BP3Q%T%\%C%F%#%s%0<jK! ) LSBX @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) VLSBX @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky J,2r ) !N3HD%5!G= I I !O LSBIX <BBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%/BP3Q%T%\%C%F%#%s%0<jK! ) LBX1 <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 (Gauss >C5nK! ) VLBX <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 (Gauss $N>C5nK! ) !N3HD%5!G= I I !O LSTX @5CMBP>N 3 9‘9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) LTX <B 3 9‘9TNs$NO"N) 1 <!J}Dx<0 (Gauss >C5nK! ) VLTX <B 3 9‘9TNs$NO"N) 1 <!J}Dx<0 (Cyclic reduction K! ) !N3HD%5!G=!O VLTX1 Dj?t7?<B 3 9‘9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G=!O VLTX2 Dj?t7?<B 3 9‘9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G=!O VLTX3 Dj?t7?<B 3 9‘9TNs$NO"N) 1 <!J}Dx<0!N3HD%5!G=!O VCGD @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$BP3Q7A<03JG<K! ) !N3HD%5!G= I I !O VCGE @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$ ELLP A CK 7A<03JG<K! ) !N3HD%5!G= I I !O VCRD HsBP>N$^$?$OITDjCM%9%Q!<%9<B9TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$BP3Q7A<03JG<K! ) !N3HD%5!G= I I !O VCRE HsBP>N$^$?$OITDjCM%9%Q!<%9<B9TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$ ELLP A CK 7A<03JG<K! ) !N3HD%5!G= I I !O !|O"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LAXR <B9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LCXR J#AG9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LSXR @5CMBP>N9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LSIXR <BBP>N9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LSBXR @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI LBX1R <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0$N2r$NH?I|2~NI !|5U9TNs LUIV LU J,2r$5$l$?<B9TNs$N5U9TNs VLUIV LU J,2r$5$l$?<B9TNs$N5U9TNs!N3HD%5!G=!O CLUIV LU J,2r$5$l$?J#AG9TNs$N5U9TNs LDIV LD L T J,2r$5$l$?@5CMBP>N9TNs$N5U9TNs

167 !|:G>.Fs>h2r LAXL <B9TNs$N:G>.Fs>h2r (Householder JQ49 ) LAXLR <B9TNs$N:G>.Fs>h2r$NH?I|2~NI LAXLM <B9TNs$N:G>.Fs>h:G>.%N%k%‘2r ( FC0[CMJ,2rK! ) GINV <B9TNs$N0lHL5U9TNs ( FC0[CMJ,2rK! ) ASVD1 <B9TNs$NFC0[CMJ,2r (Householder K! , QR K! ) !|8GM-CM!$8GM-%Y%/%H%k EIG1 <B9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (2 CJ QR K! ) CEIG2 J#AG9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( QR K! ) SEIG1 <BBP>N9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( QL K! ) SEIG2 <BBP>N9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Bisection K! , 5UH?I|K! ) HEIG2 Hermite 9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Bisection K! , 5UH?I|K! ) BSEG <BBP>N%P%s%I9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Lutishauser-Sc h w arz K!!$ Bisection K!!$5UH?I|K! ) BSEGJ <BBP>N%P%s%I9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Jennings K! ) TEIG1 <BBP>N 3 =EBP3Q9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( QL K! ) TEIG2 <BBP>N 3 =EBP3Q9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Bisection K! , 5UH?I|K! ) GSEG2 <BBP>N9TNs$N0lHL8GM-CM5Z$S8GM-%Y%/%H%k (Bisection K! , 5UH?I|K! ) GBSEG <BBP>N%P%s%I9TNs$N0lHL8GM-CM5Z$S8GM-%Y%/%H%k (Jennings K! ) VSEG2 <BBP>N9TNs$N8GM-CM!&8GM-%Y%/%H%k ( JBNs Bisection K!!$5UH?I|K! ) !N3HD%5!G=!O VGSG2 <BBP>N9TNs$N0lHL8GM-CM!&8GM-%Y%/%H%k ( JBNs Bisection K!!$5UH?I|K! ) !N3HD%5!G=!O !|8GM-CM HSQR <B Hessen b erg 9TNs$N8GM-CM (2 CJ QR K! ) CHSQR J#AG Hessen b erg 9TNs$N8GM-CM ( QR K! ) TRQL <BBP>N 3 =EBP3Q9TNs$N8GM-CM ( QL K! ) BSCT1 <BBP>N 3 =EBP3Q9TNs$N8GM-CM (Bisection K! ) !|8GM-%Y%/%H%k HVEC <B Hessen b erg 9TNs$N8GM-%Y%/%H%k ( 5UH?I|K! ) CHVEC J#AG Hessen b erg 9TNs$N8GM-%Y%/%H%k ( 5UH?I|K! ) BSVEC <BBP>N%P%s%I9TNs$N8GM-%Y%/%H%k ( 5UH?I|K! ) !|$=$NB>$N8GM-CM7W;; BLNC <B9TNs$NJ?9U2= CBLNC J#AG9TNs$NJ?9U2= HES1 <B9TNs$N<B Hessen b erg 9TNs$X$NJQ49 (Householder K! ) CHES2 J#AG9TNs$NJ#AG Hessen b erg 9TNs$X$NJQ49 ( 0BDj2=4pK\Aj;wJQ49 ) TRID1 <BBP>N9TNs$N<BBP>N 3 =EBP3Q9TNs$X$NJQ49 (Householder K! ) TRIDH Hermite 9TNs$N<BBP>N 3 =EBP3Q9TNs$X$NJQ49 (Householder K! ) BTRID <BBP>N%P%s%I9TNs$N<BBP>N 3 =EBP3Q9TNs$X$NJQ49 (Lutishauser-Sc h w arz K! ) HBK1 <B9TNs$N8GM-%Y%/%H%k$X$N5UJQ49$H@55,2= CHBK2 J#AG9TNs$N8GM-%Y%/%H%k$X$N5UJQ49 TRBK <BBP>N9TNs$N8GM-%Y%/%H%k$X$N5UJQ49 TRBKH Hermite 9TNs$N8GM-%Y%/%H%k$X$N5UJQ49 NRML <B9TNs$N8GM-%Y%/%H%k$N@55,2= CNRML J#AG9TNs$N8GM-%Y%/%H%k$N@55,2= GSCHL 0lHL7A$+$iI8=‘7A$X$NJQ49 ( <BBP>N9TNs$N0lHL8GM-CMLdBj ) GSBK 0lHL7A$N8GM-%Y%/%H%k$X$N5UJQ49 ( <BBP>N9TNs$N0lHL8GM-CMLdBj )

168 E SSL I I/VP 5!G=0lMw !|Hs@~7A7W;; RQDR <B78?t 2 <!J}Dx<0 CQDR J#AG78?t 2 <!J}Dx<0 LOWP <B78?tDc<!Be?tJ}Dx<0 (5 <!0J2< ) RJETR <B78?t9b<!Be?tJ}Dx<0 (Jenkins-T raub $NJ}K! ) CJART J#AG78?t9b<!Be?tJ}Dx<0 (Jarratt K! ) TSD1 <BD61[J}Dx<0 f ( x ) = 0 (Bren t K! ) TSDM <BD61[J}Dx<0 f ( x ) = 0(Muller K! ) CTSDM J#AGD61[J}Dx<0 f ( z ) = 0(Muller K! ) NOLBR O"N)Hs@~7AJ}Dx<0 (Bren t K! ) !|Jd4V AKLAG Aitk en-Lagrange Jd4V AKHER Aitk en-Hermite Jd4V SPLV 3 <! spline Jd4V<0$K$h$kJd4V , ?tCMHyJ, BIF1 B-spline Jd4V<0 (I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF2 B-spline Jd4V<0 (I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF3 B-spline Jd4V<0 (I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF4 B-spline Jd4V<0 (IV) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIFD1 B-spline2 <!85Jd4V<0 (I-I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIFD3 B-spline2 <!85Jd4V<0 (I I I-I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, AKMID 2 <!85=‘ Hermite Jd4V<0$K$h$kJd4V INSPL 3 <! spline Jd4V<0 AKMIN =‘ Hermite Jd4V<0 BIC1 B-spline Jd4V<0 (I) BIC2 B-spline Jd4V<0 (I I) BIC3 B-spline Jd4V<0 (I I I) BIC4 B-spline Jd4V<0 (IV) BICD1 B-spline2 <!85Jd4V<0 (I-I) BICD3 B-spline2 <!85Jd4V<0 (I I I-I I I) !|6KCMLdBj LMINF 1 JQ?t4X?t$N6K>.2= ( Hy78?tITMW , 2 <!Jd4VK! ) LMING 1 JQ?t4X?t$N6K>.2= ( Hy78?tMW , 3 <!Jd4VK! ) MINF1 B?JQ?t4X?t$N6K>.2= ( Hy78?tITMW , 2~D{=‘ Newton K! ) MING1 B?JQ?t4X?t$N6K>.2= ( Hy78?tMW , =‘ Newton K! ) NOLF1 4X?tFs>hOB$N6K>.2= ( Hy78?tITMW , 2~D{ Marquardt K! ) NOLG1 4X?tFs>hOB$N6K>.2= ( Hy78?tMW , 2~D{ Marquardt K! ) LPRS1 @~7A7W2hLdBj ( 2~D{ simplex K! ) NLPG1 Hs@~7A7W2hLdBj ( Hy78?tMW , P o w ell K! ) !|J?3j2= SMLE1 :G>.Fs>h6a;wB?9‘<0$K$h$kJ?3j2= ( Ey4V3VN%;6E@ ) SMLE2 :G>.Fs>h6a;wB?9‘<0$K$h$kJ?3j2= ( ITEy4V3VN%;6E@ ) BSF1 B-spline J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, BSC1 B-spline J?3j2=<0 ( 8GDj@aE@ ) BSC2 B-spline J?3j2=<0 ( @aE@DI2CJ}<0 ) BSFD1 B-spline2 <!85J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, BSCD2 B-spline2 <!85J?3j2=<0 ( @aE@DI2CJ}<0 )

169 !|5i?t FCOSF 6v4X?t$N cosine 5i?tE83+ ( 4X?tF~NO , 9bB. cosine JQ49 ) ECOSP cosine 5i?t$N5aOB FSINF 4q4X?t$N sine 5i?tE83+ ( 4X?tF~NO , 9bB. sine JQ49 ) ESINP sine 5i?t$N5aOB FCHEB <B4X?t$N Cheb yshev 5i?tE83+ ( 4X?tF~NO , 9bB. cosine JQ49 ) ECHEB Cheb yshev 5i?t$N5aOB GCHEB Cheb yshev 5i?t$NF34X?t , ?tCMHyJ, ICHEB Cheb yshev 5i?t$NITDj@QJ, !|JQ49 FCOST N%;67? cosine JQ49 ( Bf7A8x<0 , 2 4pDl FFT) FCOSM N%;67? cosine JQ49 ( CfE@8x<0 , 2 4pDl FFT) FSINT N%;67? sine JQ49 ( Bf7A8x<0 , 2 4pDl FFT) FSINM N%;67? sine JQ49 ( CfE@8x<0 , 2 4pDl FFT) RFT N%;67?<B F ourier JQ49 CFTM B?<!85N%;67?J#AG F ourier JQ49 ( :.9g4pDl FFT) CFT B?<!85N%;67?J#AG F ourier JQ49 (8, 2 4pDl FFT) CFTN N%;67?J#AG F ourier JQ49 (8, 2 4pDl FFT, 5U=g=PNO ) CFTR N%;67?J#AG F ourier JQ49 (8, 2 4pDl FFT, 5U=gF~NO ) PNR %S%C%H5UE>$K$h$k%G!<%?$NCV49 LAPS1 Laplace JQ49 ( J#AG1&H>J?LL$G@5B’$JM-M}4X?t ) LAPS2 Laplace JQ49 ( 0lHL$NM-M}4X?t ) LAPS3 Laplace JQ49 ( 0lHL4X?t ) HRWIZ Hurwitz B?9‘<0$NH=Dj VCOS1 N%;67? cosine JQ49 (2 4pDl FFT) !N3HD%5!G=!O VSIN1 N%;67? sine JQ49 (2 4pDl FFT) !N3HD%5!G=!O VRFT1 N%;67?<B F ourier JQ49 ( @-G=M%@h7? , 2 4pDl FFT) !N3HD%5!G=!O VRFT2 N%;67?<B F ourier JQ49 ( %a%b%j!<@aLs7? , 2 4pDl FFT) !N3HD%5!G=!O VCFT1 N%;67?J#AG F ourier JQ49 ( @-G=M%@h7? , 2 4pDl FFT) !N3HD%5!G=!O VCFT2 N%;67?J#AG F ourier JQ49 ( %a%b%j!<@aLs7? , 2 4pDl FFT) !N3HD%5!G=!O VCPF3 3 <!85AG0x;RN%;67?J#AG F ourier JQ49!N3HD%5!G= I I !O VMCFT 1 <!85!$B?=E!$B?<!85N%;6J#AG F ourier JQ49 ( :.9g4pDl ) !N3HD%5!G= I I !O VRPF3 3 <!85AG0x;RN%;67?<B F ourier JQ49!N3HD%5!G= I I !O VMRFT B?=E!&B?<!85N%;67?<B F ourier JQ49 (2,3 $*$h$S 5 $N:.9g4pDl ) !N3HD%5!G= I I !O VSRFT 1 <!85!&B?=EN%;67?<B F ourier JQ49 (2,3 $*$h$S 5 $N:.9g4pDl ) !N3HD%5!G= I I !O !|5?;wMp?t RANU2 0lMMMp?t (0 ; 1) $N@8@. RANU3 0lMMMp?t (0 ; 1) $N@8@. ( %7%c%U%k7? ) DVRAU4 0lMMMp?t [0 ; 1) $N@8@. ( G\@:EY ) !N3HD%5!G= I I !O RANN1 @55,Mp?t$N@8@. ( 9bB.7? ) RANN2 @55,Mp?t$N@8@. DVRAN3 @55,Mp?t$N@8@. ( G\@:EY ) !N3HD%5!G= I I !O RANE2 ;X?tMp?t$N@8@. RANP2 P oisson Mp?t$N@8@. RANB2 Fs9‘Mp?t$N@8@. RATF1 0lMMMp?t (0 ; 1) $NIQEY%F%9%H RATR1 0lMMMp?t (0 ; 1) $N>e>:!&2<9_O"%F%9%H

170 E SSL I I/VP 5!G=0lMw !|FC<l4X?t CELI Bh 1 <o40A4BJ1_@QJ, K ( x ) CELI2 Bh 2 <o40A4BJ1_@QJ, E ( x ) EXPI ;X?t@QJ, E i ( x ) ; � E i ( x ) SINI @589@QJ, S i ( x ) COSI M>89@QJ, C i ( x ) SFRI @589 F resnel @QJ, S ( x ) CFRI M>89 F resnel @QJ, C ( x ) IGAM1 Bh 1 <oIT40A4 Gamma 4X?t ( � ; x ) IGAM2 Bh 2 <oIT40A4 Gamma 4X?t �( � ; x ) IERF 5U8m:94X?t er f � 1 ( x ) IERFC 5UM>8m:94X?t er f c � 1 ( x ) BJ0 Bh 1 <o 0 <! Bessel 4X?t J 0 ( x ) BJ1 Bh 1 <o 1 <! Bessel 4X?t J 1 ( x ) BY0 Bh 2 <o 0 <! Bessel 4X?t Y 0 ( x ) BY1 Bh 2 <o 1 <! Bessel 4X?t Y 1 ( x ) BI0 Bh 1 <o 0 <!JQ7A Bessel 4X?t I 0 ( x ) BI1 Bh 1 <o 1 <!JQ7A Bessel 4X?t I 1 ( x ) BK0 Bh 2 <o 0 <!JQ7A Bessel 4X?t K 0 ( x ) BK1 Bh 2 <o 1 <!JQ7A Bessel 4X?t K 1 ( x ) BJN Bh 1 <o@0?t<! Bessel 4X?t J n ( x ) BYN Bh 2 <o@0?t<! Bessel 4X?t Y n ( x ) BIN Bh 1 <o@0?t<!JQ7A Bessel 4X?t I n ( x ) BKN Bh 2 <o@0?t<!JQ7A Bessel 4X?t K n ( x ) CBIN J#AGJQ?tBh 1 <o@0?t<!JQ7A Bessel 4X?t I n ( z ) CBKN J#AGJQ?tBh 2 <o@0?t<!JQ7A Bessel 4X?t K n ( z ) CBJN J#AGJQ?tBh 1 <o@0?t<! Bessel 4X?t J n ( z ) CBYN J#AGJQ?tBh 2 <o@0?t<! Bessel 4X?t Y n ( z ) BJR Bh 1 <o<B?t<! Bessel 4X?t J � ( x ) BYR Bh 2 <o<B?t<! Bessel 4X?t Y � ( x ) BIR Bh 1 <o<B?t<!JQ7A Bessel 4X?t I � ( x ) BKR Bh 2 <o<B?t<!JQ7A Bessel 4X?t K � ( x ) CBJR J#AGJQ?tBh 1 <o<B?t<! Bessel 4X?t J � ( z ) NDF @55,J,I[4X?t � ( x ) NDFC M>@55,J,I[4X?t ( x ) INDF 5U@55,J,I[4X?t � � 1 ( x ) INDFC 5UM>@55,J,I[4X?t � 1 ( x ) !|6a;w LESQ1 :G>.Fs>h6a;wB?9‘<0 !|HyJ,J}Dx<0 RKG O"N) 1 3,>oHyJ,J}Dx<0 (Runge-Kutta-Gill K! ) HAMNG O"N) 1 3,>oHyJ,J}Dx<0 (Hamming K! ) ODRK1 O"N) 1 3,>oHyJ,J}Dx<0 (Runge-Kutta-V erner K! ) ODAM O"N) 1 3,>oHyJ,J}Dx<0 (Adams K! ) ODGE sti� O"N) 1 3,>oHyJ,J}Dx<0 (Gear K! )

171 !|?tCM@QJ, SIMP1 1 <!85M-8B6h4V@QJ, ( Ey4V3VN%;6E@F~NO , Simpson B’ ) TRAP 1 <!85M-8B6h4V@QJ, ( ITEy4V3VN%;6E@F~NO , Bf7AB’ ) SIMP2 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , E,1~7? Simpson B’ ) BIF1 B-spline Jd4V<0 (I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF2 B-spline Jd4V<0 (I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF3 B-spline Jd4V<0 (I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF4 B-spline Jd4V<0 (IV) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BSF1 B-spline J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, BIFD1 B-spline2 <!85Jd4V<0 (I-I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIFD3 B-spline2 <!85Jd4V<0 (I I I-I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BSFD1 B-spline2 <!85J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, AQN9 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , E,1~7? Newton-Cotes9 E@B’ ) AQC8 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , Clensha w-Curtis 7?@QJ,K! ) AQE 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) AQEH 1 <!85H>L58B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) AQEI 1 <!85A4L58B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) AQMC8 B?<!85M-8BNN0h@QJ, ( 4X?tF~NO , Clensha w-Curtis 7?@QJ,K! ) AQME B?<!85@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) !|?tCMHyJ, SPLV 3 <! spline Jd4V<0$K$h$kJd4V , ?tCMHyJ, BIF1 B-spline Jd4V<0 (I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF2 B-spline Jd4V<0 (I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF3 B-spline Jd4V<0 (I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIF4 B-spline Jd4V<0 (IV) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BSF1 B-spline J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, BIFD1 B-spline2 <!85Jd4V<0 (I-I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BIFD3 B-spline2 <!85Jd4V<0 (I I I-I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, BSFD1 B-spline2 <!85J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, GCHEB Cheb yshev 5i?t$NF34X?t , ?tCMHyJ,

172 E SSL I I/VP 5!G=0lMw

173 F NUMP A C 5!G=0lMw 3F %5 %V %k!< %A %s L> $O L\ E* JL $K $^ $H $a!$ Be I= $9 $k I{ %W %m %0 %i %‘ L> $N $_ $r 5- =R $7 $F $$ $^ $9!% C1 @: EY !? G\ @: EY !? 4 G\ @:EY$N7?$N6hJL$d6qBNE*$J;HMQJ}K!$O;29MJ88%$r;2>H2<$5$$!% !|4pK\9TNs1i;; ADDMMV 9TNs$N2C8:;; MDETS 9TNs<0$N7W;; MNORMS 9TNs$N@55,2= MNRMBS %P%s%I9TNs$N@55,2= MNRSPS @5CMBP>N9TNs$N@55,2= MULMMV 9TNs$N>h;; MULMVV 9TNs$H%Y%/%H%k$N>h;; !|O"N) 1 <!J}Dx<0 BUNCBS Bunc h K!$K$h$kBP>N%P%s%I9TNs78?tO"N)0l<!J}Dx<0$N2rK! BUNCHS Bunc h K!$K$h$kBP>N9TNs78?tO"N)0l<!J}Dx<0$N2rK! CGHTCS 6&Lr8{G[K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( 05=L%b!<%I ) CHLBDC Cholesky K! , 2~D{ Cholesky K!$K$h$k Hermite BP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( %P%s%I9TNs ) CHLBDV Cholesky K! , 2~D{ Cholesky K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( %P%s%I9TNs ) CHLVBS Cholesky K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( 2DJQBSI}%P%s%I9TNs!$05=LI=8= ) CHOLCS Cholesky K! , 2~D{ Cholesky K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( L)9TNs , 05=LI=8= ) CHOLFC Cholesky K! , 2~D{ Cholesky K!$K$h$k Hermite BP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( L)9TNs ) CHOLFV Cholesky K! , 2~D{ Cholesky K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! ( L)9TNs ) CHOLSK Cholesky K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! GAUELS LU J,2r$K$h$kO"N)0l<!J}Dx<0$N2rK! GSORSS SOR J,2r$K$h$kAB9TNs$NO"N)0l<!J}Dx<0$N2rK! ( 05=LI=8= ) LAPLBS Fs<!85 Laplace J}Dx<0$N2rK! LEQBDV Gauss $N>C5nK!$K$h$k%P%s%I9TNs78?tO"N)0l<!J}Dx<0$N2rK! LEQLSS Householder JQ49$K$h$k0lHLO"N)0l<!J}Dx<0$N:G>.Fs>h2r$*$h$S:G>.%N%k%‘2r LEQLUV LU J,2r$K$h$kO"N)0l<!J}Dx<02rK! LSMNS FC0[CMJ,2r$K$h$k0lHLO"N)0l<!J}Dx<0$N:G>.Fs>h:G>.%N%k%‘2r PRCGFS A0=hM}IU$-6&Lr8{G[K!$K$h$kBP>N@5CMO"N)0l<!J}Dx<0$N2rK! PRCGSS A0=hM}IU$-6&Lr8{G[K!$K$h$kBP>N@5CMAB9TNs$NO"N)0l<!J}Dx<0$N2rK! ( 05=LI=8= ) TRDSPS BP>N@5CM;09‘J}Dx<0$N2rK! TRIDGS ;09‘J}Dx<0$N2rK! !|9TNs$N5UE> GINVS FC0[CMJ,2r$K$h$k0lHL2=5U9TNs MINVV 9TNs$N5UE> MINVSP BP>N@5CM9TNs$N5UE>

174 F NUMP A C 5!G=0lMw !|Be?tJ}Dx<0!$Hs@~7AJ}Dx<0 BROYDV Bro yden $NJ}K!$K$h$kHs@~7AO"N)0l<!J}Dx<0$N2rK! FLPOWS Da vidon-Fletc her-P o w ell K!$K$h$k4X?t$N:G>.2= GJMNKS Garside-Jarrat-Mac k K!$K$h$k<B78?tBe?tJ}Dx<0$N2rK! MINSXS Simplex K!$K$h$k4X?t$N:G>.2= NOLEQS Hs@~7AJ}Dx<0$N2rK! NOLLS1 Quasi-Newton K!$K$h$kHs@~7A:G>.Fs>hK!%5%V%k!<%A%s POLEQC J#AG78?tBe?tJ}Dx<0$N2rK! POLESB @EEE>l%b%G%k$K$h$kJ#AG78?tBe?tJ}Dx<0$N2rK! QUADRC J#AG78?tDc<!Be?tJ}Dx<0$N2rK! QUADRS <B78?tDc<!Be?tJ}Dx<0$N2rK! RTFNDS Hs@~7AJ}Dx<0$N2rK! !|8GM-CM2r@O CGHBSS Householder-Bisection K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O (Hermite 9TNs ) CGHQIS Householder- QR - 5UH?I|K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O (Hermite 9TNs ) CGHQRS Householder- QR K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O (Hermite 9TNs ) CGKLZS LZ K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O ( J#AG9TNs ) CHEQIS QR K!$*$h$S5UH?I|K!$K$h$kJ#AG9TNs$N8GM-CM2r@O CHEQRS QR K!$K$h$kJ#AG9TNs$N8GM-CM2r@O CHOBSS Householder-Bisection K!$K$h$k Hermite 9TNs$N8GM-CM2r@O CHOQRS Householder- QR K!$K$h$k Hermite 9TNs$N8GM-CM2r@O CHQRIS Householder- QR - 5UH?I|K!$K$h$k Hermite 9TNs$N8GM-CM2r@O GHBSVV Householder-Bisection K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O GHQRIV Householder- QR - 5UH?I|K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O GHQRVV Householder- QR K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O HEQRVV Double QR K!$K$h$k<BHsBP>N9TNs$N8GM-CM2r@O HOBSVV Householder-Bisection K!$K$h$k<BBP>N9TNs$N8GM-CM2r@O HOQRVV Householder- QR K!$K$h$k<BBP>N9TNs$N8GM-CM2r@O HQRIIV Householder- QR - 5UH?I|K!$K$h$k<BBP>N9TNs$N8GM-CM2r@O JACOBS Threshold Jacobi K!$K$h$k<BBP>N9TNs$N8GM-CM2r@O JENNFS Jennings $NF1;~H?I|K!$K$h$k<BBP>N9TNs$N8GM-CM2r@O NGHOUS =‘D>@\K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O NGJENS F1;~H?I|K!$K$h$k Ax = �B x 7?$N8GM-CM2r@O NSHOUS =‘D>@\K!$K$h$k Ax = �x 7?$N8GM-CM2r@O NSJENS F1;~H?I|K!$K$h$k Ax = �x 7?$N8GM-CM2r@O RHBSVS Rutishauser-Bisection K!$K$h$kBP>N%P%s%I9TNs$N8GM-CM2r@O RHQRVS Rutishauser- QR K!$K$h$k<BBP>N%P%s%I9TNs$N8GM-CM2r@O SVDS FC0[CMJ,2r !|Jd4V!$J?3j2= AGFBS Briggs $NJ}K!$K$h$kIT5,B’J,I[%G!<%?$N3J;R2= CFS1A Spline $K$h$k6J@~$N$"$F$O$a CFS2A Spline $K$h$k6JLL$N$"$F$O$a DCOMD1 J#9gB?9‘<0$K$h$k6J@~$N$"$F$O$a DSCI1A 1 JQ?t Spline Jd4V DSCI1D 2 JQ?t Spline Jd4V HERM31 6hJ,E* Hermite Jd4V$K$h$k6J@~$N$"$F$O$a HERM32 6hJ,E* Hermite Jd4V$K$h$k6JLL$N$"$F$O$a LSAICS D>8rB?9‘<0$K$h$k:G>.Fs>h6a;w LSANLS Hs@~7A:G>.Fs>hK!$K$h$k6J@~$N$"$F$O$a TETPCK IT5,B’J,I[ 3 JQ?t4X?t%G!<%?$KBP$9$k C k 5iJd4VK! (0 � k � 1) TRIPCK IT5,B’J,I[ 2 JQ?t4X?t%G!<%?$KBP$9$k C k 5iJd4VK! (0 � k � 3)

175 !| F ourier 2r@O BITREV %S%C%H5UE>$K$h$k%G!<%?$NJB$Y49$( DRCH1S Cheb yshev 5i?t$NF34X?t!$ITDj@QJ, FCHB1S Cheb yshev B?9‘<0$K$h$k4X?t$N F ourier E83+ FCOSCS 3+6h4V (0 ; � ) $GM?$($i$l$?4X?t$N5i?tE83+ FCOSMS CfE@8x<0$K$b$H$E$/9bB. cosine, sine JQ49 FCOSTS Bf7A8x<0$K$b$H$E$/9bB. cosine, sine JQ49 FFT2DC J#AG9bB. F ourier JQ49 (2, 3 <!85 ) FFT2DR <B9bB. F ourier 2r@O!$9g@. (2, 3 <!85 ) FFTC J#AG9bB. F ourier 2r@O FFTR <B9bB. F ourier 2r@O FFTRI <B9bB. F ourier 9g@. FFTS J#AG9bB. F ourier JQ49 FT235C %5%s%W%k?t$, 2 K 3 L 5 M $N7A$N9bB. F ourier 2r@O TRIGQP 2 ?J5U=g$KJB$Y$i$l$?;03Q4X?tI= VCHB1S Cheb yshev 5i?t VCHB2S Bh 2 <o Cheb yshev 5i?t VCOSS cosine 5i?t , sine 5i?t !|>oHyJ,J}Dx<0 ODEBSS M-M}Jd30K!$K$h$kO"N) 1 3,>oHyJ,J}Dx<0$N=i4|CMLdBj$N2rK! RK4S 4 <!8EE5E* Runge-Kutta K!$K$h$kO"N) 1 3,>oHyJ,J}Dx<0$N=i4|CMLdBj$N2rK! RKF4AS Runge-Kutta-F ehlb erg4 <!K!$K$h$kO"N) 1 3,>oHyJ,J}Dx<0$N=i4|CMLdBj$N2rK! RKM4AS Runge-Kutta-Merluzzi4 <!K!$K$h$kO"N) 1 3,>oHyJ,J}Dx<0$N=i4|CMLdBj$N2rK! !|?tCMHy@QJ, AQCHYS Caucy <gCM@QJ,$KBP$9$k<+F0@QJ, AQCOSS ?6F0$9$k4X?t$NH>L58B<+F0@QJ, AQCPACK J#AG?tCM4X?t$N<+F0?tCM@QJ, AQDCCS Clensha w-Curtis K!$K$h$k<+F0@QJ, AQIOSC J#AG?tCM4X?t$NL58B?6F0@QJ,$N<+F0@QJ, AQIOSS H>L58B6h4V?6F0@QJ,$N<+F0@QJ, AQMDS Ey:9?tNsE*$KI8K\?t$rA}$9Jd4V7?@QJ,$K$b$H$E$/<+F0B?=E@QJ, AQNDS <+F0B?=E?tCM@QJ, AQNN5S Newton-Cotes 5,7,9 E@B’$K$b$H$E$/E,1~7?<+F0@QJ, AQOSCS M-8B F ourier @QJ, DEFINS Fs=E;X?t4X?t7?8x<0$K$h$kM-8B6h4V@QJ, GASNS Gauss 7??tCM@QJ, HINFAS Fs=E;X?t4X?t7?8x<0$K$h$kH>L58B6h4V@QJ, INFINS Fs=E;X?t4X?t7?8x<0$K$h$kL58B6h4V@QJ, MQFSRS 40A4BP>NB’$K$h$kB?=E?tCM@QJ, MQNCDS Newton-Cotes B’$ND>@Q$K$h$kB?=E?tCM@QJ, MQPRRS D>@Q7?8x<0$K$h$kB?=E?tCM@QJ, QDAPBS Ey:9?tNsE*I8K\E@$rA}$9Jd4V7?@QJ,K! ROMBGS Rom b erg @QJ, TNCOTS ?tCM@QJ,8x<0$N$?$a$N=EN($HJ,E@$NCM TRAPZS Bf7AB’$K$h$kL58B6h4V@QJ, !|?tNs$H5i?t$N2CB. ACCELS ?tNs$^$?$O5i?t$N<}B+$N2CB.

176 F NUMP A C 5!G=0lMw !|=iEy4X?t ALANGV Langevin 4X?t ALOG1 log (1 + x ) ASINH 5UAP6J@~4X?t CABS1 jj z jj 1 = j x j + j y j ; z = x + iy COMB Fs9‘78?t EXP1 e x � 1 SINHP 0z?t � 2 x $KBP$9$k;03Q4X?t !|FC<l4X?t ABRM0 Abramo witz 4X?t (0 � 2 <! ) ABRMW @0?t<! Abramo witz 4X?t ACND N_@Q@55,J,I[4X?t$HM>4X?t$N5U4X?t AERF 8m:94X?t$*$h$SM>4X?t$N5U4X?t AICGAM IT40A4 Gamma 4X?t BETIC IT40A4 Beta @QJ, BLAS Blasius J}Dx<0$N2r$HF34X?t CELI1 Bh 1, 2 <o40A4BJ1_@QJ, CGAMMA J#AGJQ?t$N Gamma 4X?t CLASN Clausen $N@QJ, CND N_@Q@55,J,I[4X?t$HM>4X?t DAWSN Da wson $N@QJ, DEBYE Deb y e $N4X?t DIGAM Digamma 4X?t DILOG Dilogarithm ERFC1 M>8m:94X?t$N@QJ, EXI ;X?t@QJ, FRESS F resnel @589!$M>89@QJ, HYPGM D64v2?5i?t$H9gN.7?D64v2?5i?t ICEILS Bh 1,2 <oIT40A4BJ1_@QJ, JACELS Jacobian BJ1_4X?t PN Legendre B?9‘<0$*$h$S Legendre GfB?9‘<0 QN Bh 2 <o Legendre 4X?t$*$h$S Legendre Gf4X?t QNOME BJ1_ � 4X?t$N Nome RGAMA Gamma 4X?t$N5U?t SI @589@QJ,!$M>89@QJ, SPENC Sp ence 4X?t TMFRM Thomas-F ermi J}Dx<0$N2r$H$=$NF34X?t ZETA Riemann Zeta 4X?t !|@~7A7W2hK! LIPS Criss-Cross K!$rMQ$$$?@~7A7W2hLdBj2rK!%k!<%A%s SIMPLX Simplex K!$rMQ$$$?@~7A7W2hK! !|I=4X?t BERNO Bernoulli ?t BETNO � ?t EULNO Euler ?t FCTRL 3,?t$N7W;; GAMCO 1 = �( x ) $N T a ylor 5i?tE83+78?t HARMS � ( n ) = P n k =1 (1 =k ) ZETNO � ( n ) = P 1 k =1 (1 =k n )

177 !|D>8rB?9‘<0 PLEGE Legendre B?9‘<0 P n ( X ) PLEGA Legendre Gf4X?t P m n ( X ) PLEGN 5,3J2= Legendre Gf4X?t � P m n ( X ) PCHB1 Bh 1 <o Cheb yc hev B?9‘<0 T n ( X ) PCHB2 Bh 2 <o Cheb yc hev B?9‘<0 U n ( X ) PLAGU Laguerre B?9‘<0 L n ( X ) PLAGG 0lHL Laguerre B?9‘<0 L ( a ) n ( X ) PHERM Hermite B?9‘<0 H n ( X ) !| Bessel 4X?t AI Airy 4X?t$HF34X?t BER0 Kelvin 4X?t (0, 1 <! ) BESJFC J#AGJQ?t$NHs@0?t<!Bh 1 <o Bessel 4X?t BESJNC J#AGJQ?t$N@0?t<!Bh 1 <o Bessel 4X?t BESKNC J#AGJQ?t$N@0?t<!Bh 2 <oJQ7A Bessel 4X?t BESYNC J#AGJQ?t$N@0?t<!Bh 2 <o Bessel 4X?t BH0 Struv e 4X?t (0, 1 <! ) BI0 JQ7A Bessel 4X?t (0, 1 <! ) BI0I0 JQ7A Bessel 4X?t$N@QJ, BI0ML0 JQ7A Bessel 4X?t$HJQ7A Struv e 4X?t$N:9 (0, 1 <! ) BIF Hs@0?t<!Bh 1 <oJQ7A Bessel 4X?t BIN @0?t<!JQ7A Bessel 4X?t BJ0 Bessel 4X?t (0, 1 <! ) BJ0I0 Bessel 4X?t$N@QJ, BJF Hs@0?t<!Bh 1 <o Bessel 4X?t BJN @0?t<! Bessel 4X?t BKF Hs@0?t<!Bh 2 <oJQ7A Bessel 4X?t BL0 JQ7A Struv e 4X?t (0, 1 <! ) BYF Hs@0?t<!Bh 2 <o Bessel 4X?t J0Y0S Bessel 4X?t (0, 1 <! ) SI0 JQ7A5e Bessel 4X?t (0, 1 <! ) SIK @0?t<!JQ7A5e Bessel 4X?t SJ0 5e Bessel 4X?t (0, 1 <! ) SJN @0?t<!5e Bessel 4X?t ZBJ0 J 0 � J 15 $N@5$NNmE@ ZBJ0S Bessel 4X?t J 0 , J 1 $NNmE@$*$h$SF34X?t ZBJN J 0 � J 15 $N@5$NNmE@ !|$=$NB> SETPACK =89g1i;;%W%m%0%i%‘%Q%C%1!<%8 SORTPACK %9%+%i!<!$%Y%/%H%k%G!<%?$NFbIt%=!<%F%#%s%0 BITLOGIC 4-Byte %G!<%?4V$N%S%C%H$4$H$NO@M}1i;; IBITCT 4-Byte %G!<%?$N 2 ?JI=<($G$N 1 $N%S%C%H?t$N?t$(>e$2 IBITRV 4-Byte %G!<%?$N%S%C%H%Q%?!<%s$N5U=gJB$Y49$( IGCD Fs$D$N@0?t$N:GBg8xLs?t PRIME AG?tI=$N:n@. PRMFAC @0?t$NAG0x?tJ,2r RANDOM 0lMMMp?t$N@8@. ROUND <B?t$N 0 <N 1 F~

178 F NUMP A C 5!G=0lMw

;29MJ88% 179 ;29MJ88% [1] UXP/V F ortran 90/VP ;HMQ<j0z=q V10 MQ , J2U5-0050, IY;NDL3t<02q<R , 1996. [2] UXP/V F ortran 90/VPP ;HMQ<j0z=q V10 MQ , J2U5-0080, IY;NDL3t<02q<R , 1996. [3] UXP/V F ortran 90 %a%C%;!<%8@bL@=q V10 MQ , J2U5-0060, IY;NDL3t<02q<R , 1996. [4] UXP/V VP %W%m%0%i%_%s%0%O%s%I%V%C%/ V10 MQ , J2U5-0070, IY;NDL3t<02q<R , 1997. [5] UXP/V VPP %W%m%0%i%_%s%0%O%s%I%V%C%/ V10 MQ , J2U5-0090, IY;NDL3t<02q<R , 1997. [6] 4d2< 1Q=S , ?JF# C#Li , 2,ED ?. : VPP F ortran: J,;6%a%b%j7?JBNs7W;;5!8@8l , >pJs=hM}3X2qO@J8;o , V ol.36, No.7, pp.1542{1550 (1995). [7] UXP/V C/VP ;HMQ<j0z=q V10 MQ , J2U5-0120, IY;NDL3t<02q<R , 1997. [8] UXP/V C 8@8l;HMQ<j0z=q V10 MQ , J2U5-0110, IY;NDL3t<02q<R , 1995. [9] UXP/V ANSI C %W%m%0%i%_%s%0;Y1g%D!<%k;HMQ<j0z=q , J2U5-0160, IY;NDL3t<02q<R , 1995. [10] FUJITSU C++ 8@8l%7%9%F%‘@bL@=q , J2X0-0670, IY;NDL3t<02q<R , 1994. [11] UXP/V %"%J%i%$%6;HMQ<j0z=q V12 MQ , J2U5-0131, IY;NDL3t<02q<R , 1997. [12] FUJITSU S %U%!%_%j!< VPP W orkBenc h ;HMQ<j0z=q 1.0 MQ , J2S1-0660, IY;NDL3t<02q<R , 1995. [13] UXP/V PVM ;HMQ<j0z=q V10 MQ , J2U5-0140, IY;NDL3t<02q<R , 1997. [14] UXP/V MPI ;HMQ<j0z=q V10 MQ , J2U5-0270, IY;NDL3t<02q<R , 1996. [15] P ARMA CS reference man ual, user’s man ual, P ALLAS Gm bH, 1995. [16] IY;NDL SSL I I ;HMQ<j0z=q ( 2J3XMQ%5%V%k!<%A%s%i%$%V%i%j ), 99SP-4020, IY;NDL3t<02q<R , 1987. [17] FIJITSU SSL I I 3H D% 5! G= ;H MQ <j 0z =q ( 2J 3X MQ %5 %V %k!< %A %s %i %$ %V %i %j ), 99SP-4070, IY ;N DL 3t <0 2q <R , 1991 !% [18] 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 ), J2X0-1360, IY ;N DL3t <0 2q<R , 1997 !% [19] FUJITSU SSL I I/VPP ;H MQ <j 0z =q ( 2J 3X MQ %5 %V %k!< %A %s%i %$ %V %i %j )V12 MQ , J2X0-1370, IY ;N DL 3t<0 2q <R , 1997 !% [20] NUMP A C Mx MQ <j 0z =q , IY ;N DL 3t <0 2q <R , 1994 !% ( http://cronos.fuis.fukui-u.ac.jp/numpac/ $+ $i8!:w2DG= ) [21] FUJITSU � -FLO W =i5i9V=,2q%F%-%9%H , IY;NDL3t<02q<R , 1996 !% [22] FUJITSU S %U%! %_ %j!< � -FLO W F~ NO %b %8%e!< %k 2r @b =q 2r @O >r 7o F~ NO %G!< %? :n @. JT Bh 1 J, :} , J1S1- 5050, IY;NDL3t<02q<R , 1996 !% [23] FUJITSU S %U%! %_ %j!< � -FLO W F~ NO %b %8%e!< %k 2r @b =q 2r @O >r 7o F~ NO %G!< %? :n @. JT Bh 2 J, :} , J1S1- 5060, IY;NDL3t<02q<R , 1996 !% [24] FUJITSU S %U%! %_ %j!< � -FLO W F~ NO %b %8%e!< %k 2r @b =q 7A >u Dj 5A!&3J ;R @8 @. JT , 53AL-5020, IY ;N DL 3t <02q<R , 1992 !%

180 ;29MJ88% [25] FUJITSU S %U%! %_ %j!< � -FLO W =P NO %b %8%e!< %k 2r @b =q 2r @O >r 7o F~ NO %G!< %? :n @. JT Bh 2 J, :} , J1S1- 5070, IY;NDL3t<02q<R , 1996 !% [26] FUJITSU � -FLO W M}O@@bL@=q , J1X0-5030, IY;NDL3t<02q<R , 1996 !% [27] FUJITSU � -FLO W F~Lg=q , 99AL-5010, IY;NDL3t<02q<R , 1996 !% [28] FUJITSU S %U%!%_%j!< MASPHYC/WB ;HMQ<j0z=q , J1S1-1060, IY;NDL3t<02q<R , 1994 !% [29] 7W;;:‘NA@_7W%7%9%F%‘ MASPHYC EPO?%]%F%s%7%c%k4X?t@bL@=q , IY;NDL3t<02q<R , 1997 !% [30] LS-D YNA3D =i5i9V=,%F%-%9%H , IY;NDL3t<02q<R , 1997 !% [31] FEMB User’s Man ual V ersion 26.5 | Finite Elemen t Mo del Builder |, Engineering T ec hnology Asso ciates, Inc., 1996. [32] FUJITSU VisLink User’s Guide(Real-time visualization soft w are, J1X0-1090, IY;NDL3t<02q<R , 1996. [33] Gaussian94 User’s Reference, Gaussian, Inc., 1995. [34] Gaussian94 Programmer’s Reference, Gaussian, Inc., 1995. [35] Exploring Chemistry with Electronic Structure Metho d, Second Edition, Gaussian, Inc., 1996. [36] JIS %W%m%0%i%_%s%08@8l F ortran, JIS X3001-1994, F|K\5,3J6(2q , 1994. [37] ElED 9,<y , ;3K\ K’?M , 7’Bt M’?. : F~Lg F ortran90 <BA)%W%m%0%i%_%s%0 , %=%U%H%P%s%/ , 1994. [38] M. Metcalf, J. Reid ( @>B< =zI’ , OB ED 1QJf , @>B< OB IW , 9bED @5G7 Lu ): >\ 2r F ortran 90, bit JL:} , 6& N)=P HG , 1993. [39] GO >l 5* >4!$ >. ?9 8g : M- 8B :9 J, K! $r MQ $$ $? <+ M3 I= LL $r ;} $D 5$ 1U Fs Aj N. $N ?t CM %7 %_%e %l!< %7%g %s %W %m %0 %i %‘ , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.30, No.4, pp.317{322 (1997). [40] Hn ED LZ D> ;R : $^ $"!$ $* Cc $G $b 0{ $_ $J $, $i I !A ;O $a $F $N %U%! %$ %k E> Aw !A , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.28, No.3, pp.232{243 (1995). [41] Hn ED LZ D> ;R : $^ $"!$ $* Cc $G $b 0{ $_ $J $, $i I I !A A0 2s $N B3 $- !A , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.28, No.4, pp.350{355 (1995). [42] Hn ;3 1SH~ ;R!$>e B< @5 9/!$LZ Ln 9/;V , Jan W allenius: 87 L) 3 BNM} O@$K $h$k NL;R 3XE* 3 BN 7OB+ G{>uBV $N%( %M %k %.!< $H GH F0 4X ?t ( $= $N I I): G$ 0U Cf ?4 NO %] %F %s %7%c %k !A ?7 EP O? %W %m %0 %i %‘ $N >R 2p !A 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s%?!<9-Js , V ol.30, No.2, pp.117{123 (1997). [43] 0KEl 1IE5 : A VS F~Lg (1), 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.30, No.3, pp.225{241 (1997). [44] 0KEl 1IE5 : A VS F~Lg (2), 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.30, No.4, pp.323{338 (1997). [45] 0KEl 1IE5 : A VS F~Lg (3), 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.31, No.1, pp.11{18 (1998). [46] >e B< @5 9/!$ Hn ;3 1S H~ ;R!$ LZ Ln 9/ ;V , Jan W allenius: 87 L) 3 BN M} O@ $K $h $k NL ;R 3X E* 3 BN 7O B+ G{ >u BV $N %( %M%k%.!< $HGHF0 4X?t ( $= $N I): %_%e!<%*%s J,;R!A ?7EP O?%W%m %0%i%‘ $N>R 2p!A6e =#Bg3X Bg7? 7W;;5! %;%s%?!< 9- Js , V ol.29, No.2, pp.78{81 (1996). [47] >. <F MN 0l : 1_ J, B? 9‘ <0 (Cyclotomic P olynomial) $N 78 ?t $N 7W ;; , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.30, No.2, pp.141{145 (1997).

;29MJ88% 181 [48] FnN$ 9k;V : VPP >e$N PVM MxMQK! , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.30, No.4, pp.339{362 (1998). [49] EO It A1 N4!$ ;3 85 5, Lw : C %W %m %0 %i %‘ $+ $i SSL I I $r Mx MQ $9 $k $K $O , 6e =# Bg 3X Bg 7? 7W ;; 5! %; %s %?!< 9- Js , V ol.29, No.3, pp.234{242 (1996). [50] EOIt A1N4 : Graphman/UXP $N>R2p , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.29, No.1, pp.1{7 (1996). [51] EOIt A1N4 : F ortran 90 $N>R2p , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.29, No.4, pp.301{313 (1996). [52] EOIt A1 N4 , ;3K\ Ln ?M , CfHx =< 9( : <B BP >N 9TNs $N @5 Dj CM@- H= Dj %W %m%0 %i %‘ , 6e =# Bg 3X Bg7? 7W ;; 5! %; %s%?!< 9- Js , V ol.31, No.1, pp.1{10 (1998). [53] FnN$ 9k;V : Bg7?7W;;5!%;%s%?!<$N UNIX F~Lg , 6e=#Bg3XBg7?7W;;5!%;%s%?!<9-Js , V ol.31, No.2, pp.61{102 (1998). [54] MxMQ$N<j0z!& MSP:TCP/IP JT , 6e=#Bg3XBg7?7W;;5!%;%s%?!< (1996).

:w0z 5-9f � -FLO W, 83 A a.out, 12 ar, 14 A VS, 84 B BARRIER J8 , 131 BR O ADCAST J8 , 131 C C, 18, 19, 32 | K]Lu;~%*%W%7%g%s0lMw , 157 C++, 18, 19, 32 C/VP , 18, 64 CC, 18, 32 cc, 18, 32 Coun ter, 76 D emacs, 9 EQUIV ALENCE J8 , 124 eta/FEMB, 84 F �le, 21 F ortran, 11, 27 | <B9T;~%*%W%7%g%s0lMw , 155 | K]Lu;~%*%W%7%g%s0lMw , 147 F OR TRAN 77, 11, 56 | $N<+M37A<0 , 12 F ortran 90, 11, 56 F ortran 90/VP , 27 F ortran 90/VPP , 11, 28 | $N%G%P%C%0 , 101 F OR TRAN IV, 56 F OR TRAN77 EX $H$N8_49@- , 57 fot, 58 frt, 11 G Gaussian94, 91 GETTOD %5%V%k!<%A%s , 78 GLOBAL J8 , 124 gsize, 21, 37 I IBM 7A<0 , 17, 53, 54 IEEE 7A<0 , 17, 31, 53, 54 INDEX P AR TITION J8 , 120 K kill, 22 kyu-cc, 7, 42 | $H kyu-vpp, 9 kyu-vpp, 7 | $N%(%G%#%? , 9 | $N%7%’%k , 9 | $N%9%+%i!<@-G= , 24 | $N%Y%/%H%k@-G= , 23 | $X$N@\B3 , 8 L LOCAL J8 , 120 LOCK ON 9=J8 , 132 lp, 41 LS-D YNA, 84 M M-VPP O"7H5!G= , 45 man, 5, 18 MAR C, 85 MASPHYC, 83 MENT A T I I, 85 MO VEW AIT J8 , 132 MP A, 80 MPI, 20, 33, 146 MSP , 45 | $+$i UXP $X$N%U%!%$%kE>Aw , 58 M 7A<0 , 17, 53, 54 | $H IEEE 7A<0$NJQ49 , 54 N NLP , 42 NQS, 27 NUMP A C, 17, 59, 62, 63 | 5!G=0lMw , 173 182

:w0z 183 O O VERLAPFIX J8 , 132 P P ARALLEL REGION 9=J8 , 126 P ARMA CS, 20, 33, 34, 146 passwd, 9 PE, 1 PEP A, 79 PR OC ALIAS J8 , 119 PR OCESSOR J8 , 118 PVM, 19, 33, 146 Q qdel, 27, 41 qps, 40 qstat, 27, 39 qsub, 27, 35 R RESIDENT 5!G= , 145 S Sampler, 69 size, 21, 37 SPREAD ASSIGNMENT 9=J8 , 130 SPREAD DO 9=J8 , 127 SPREAD MO VE 9=J8 , 130 SPREAD REGION 9=J8 , 127 SSL I I/VP , 17, 18, 32, 59, 61, 63, 64 | 5!G=0lMw , 165 SSL I I/VPP , 17, 31, 59, 64 | 5!G=0lMw , 163 SUBPR OCESSOR J8 , 119 T timex, 21, 31, 78 U UNIFY J8 , 132 UNIX, 7 UXP/M, 7 UXP/V, 7 V v cc, 18, 32 vi, 9 VP2600/10 $+$i$N0\9T , 53 VPP W orkBenc h, 102 VPP700/56, 1 | $N304Q , 2 | $N%7%9%F%‘9=@. , 2 | $N%=%U%H%&%’%" , 4 X X OCL 9T , 113 $"9T %"!<%+%$%V%U%!%$%k , 14 %"%+%&%s%H$NH/9T , 4 %"%W%j%1!<%7%g%s%i%$%V%i%j$NMxMQ , 83 %*%V%8%’%/%H%U%!%$%k , 10, 13 %*%s%i%$%s%^%K%e%"%k , 5, 10 $+9T 2s5";2>H , 109 3HD%:GE,2=@)8f9T , 11 2CB.N( , 105 4D6-JQ?t , 16 %-%e!< , 25 6&M-%a%b%j7?7W;;5! , 1 %/%m%9%P%M%C%H%o!<%/ , 3 %0%m!<%P%kJQ?t , 21, 114 7k9g!&JT=8 , 10 $59T :GE,2=%*%W%7%g%s , 12, 18, 29 %5%U%#%C%/%9 , 11 %7%’%k%9%/%j%W%H , 25 ;~4V7WB, , 21 <B9T@-G=8~>eHf , 104 <B9T%U%!%$%k , 10 | L>$NJQ99 , 12, 29 <+J,MQ$N%i%$%V%i%j$N7k9g , 14 =EJ#%m!<%+%kJQ?t , 115 %8%g%V$N>uBVI=<( , 39 %9!<%Q!<%3%s%T%e!<%? , 1 ?tCM7W;;%i%$%V%i%j$NMxMQ , 59 %;%s%?!<%[!<%‘%Z!<%8 , 5 $?9T BPOC7?=hM} , 7 | $GMxMQ$G$-$k%i%$%V%i%j , 7 | $N@)8BCM , 7 %G!<%?E>Aw$K4X$9$k>pJs<}=8 , 80

184 :w0z %G%P%C%0%*%W%7%g%s , 13 $J9T %M%C%H%o!<%/%W%j%s%?!<$X$N=PNO , 41 $O9T %P%C%A%-%e!< , 25 | $N@)8BCM , 25 %P%C%A=hM} , 25 %P%C%A%j%/%(%9%H | $N%-%c%s%;%k , 41 | $N<B9T>u67$rI=<( , 40 | $NEjF~ , 35 %P%C%A%j%/%(%9%H$NEjF~ , 25 %P%s%/%3%s%U%j%/%H , 112 %Q%i%a%H%j%C%/%9%?%G%# , 137 I8=‘=PNO , 15 I8=‘F~NO , 15 %U%!%$%kF~=PNO , 16 J#?t$N%U%!%$%k$rJ,3d=hM} , 15, 30 IbF0>.?tE@1i;;?t$N:N<h , 79 IbF0>.?tE@7A<0 , 54 J,3d%m!<%+%kG[Ns , 116 J,;6%a%b%j7?7W;;5! , 1 %W%m%0%i%‘$N@-G=B,Dj , 69 %W%m%0%i%‘$N%G%P%C%0 , 97 %W%m%0%i%‘%i%$%V%i%j3+H/ , 95 JBNs2=%W%m%0%i%_%s%0F~Lg , 113 JBNs7W;;5! , 1 JBNs%W%m%0%i%‘$NK]Lu , 11 %Y%/%H%k2=%a%C%;!<%8$N=PNO , 12 %Y%/%H%k2=N( , 105 %Y%/%H%k=hM} , 103 %Y%/%H%k%W%m%0%i%_%s%0F~Lg , 103 K]Lu , 10 K]Lu>pJs$N=PNO , 18 K=Av$7$?%8%g%V$N%-%c%s%;%k , 22 $^9T %^%K%e%"%k , 5 %a%C%;!<%8%Q%C%7%s%0%i%$%V%i%j , 19, 33, 146 %b%8%e!<%k$N0zMQ , 15 $i9T %i%$%V%i%j$N:n@. , 14 %j%9%H%Y%/%H%k , 112 %j%@%$%l%/%7%g%s , 15, 30 %m!<%+%kJQ?t , 115