%W%m%0%i%‘$N<B9T@-G=$rD4$Y$F$_$^$7$g$& !A VPP5000/64 $N2r@O%D!<%k>R2p!A EOIt A1N4 � K\ 9F $O!$ 2001 G/ 1 7n $K F3 F~ $5 $l $? %9!< %Q!< %3 %s %T%e!< %? VPP5000/64 ( %[ %9 %HL> : kyu-vpp) $GMxMQ$G$-$k<B9T@-G=2r@O%D!<%k!V%"%J%i%$%6!W$N>R2p5-;v$G$9!% =P NO$5 $l$k %G!< %?$O <B9T @- G=2~ A1 $N$? $a$@ $1 $G$J $/!$ ;H$o $l$F $$ $J$$ 4X ?t$d >r 7oJ8$ND4::$J$I!$%G%P%C%0$d%"%k%4%j%:%‘$N8zN(2=$K$bMxMQ$9$k$3$H$,$G$-$^$9!% Mx MQ J} K! $O 4J C1 $G $9!% $3 $N 5- ;v $r ;2 9M $K!$ $< $R 0l EY $* <j ;} $A $N %W %m %0 %i %‘ $r 2r @O $7$F$_$F$O$$$+$,$G$7$g$&$+!% 1 <B9T@-G=2r@O%D!<%k$N35MW 1.1 2r@O$r9T$J$&MxE@ 0J2<$K!$<j;}$A$N%W%m%0%i%‘$N<B9T@-G=$r2r@O$9$kMxE@$rNs5s$7$^$9!% � %W %m %0 %i %‘ Cf $N I{ %W %m %0 %i %‘ ( %5 %V %k!< %A %s!& 4X ?t ) !$ %k!< %W $, $I $N $/ $i $$ A4 BN $N Cf $G 3h Lv $7 $F $$ $k $N $+ $r CN $k $3 $H $, $G $- $^ $9!% B? $/ $N %W %m %0 %i %‘ $G $O!$ 8B $i $l $? <j B3 $- $K %3 %9 %H $, =8 Cf $9 $k $3 $H $, CN $i $l $F $$ $^ $9!% $3 $l $i $N >p Js $r $b $H $K!$ <! $N @- G= 2~ A1 $N %9 %F%C %W ( %Y%/%H%k2=!&JBNs2=$NB%?J$J$I ) $K?J$‘$3$H$,$G$-$^$9!% � %k!< %W $, %Y %/ %H %k 2= $5 $l $F $$ $k $+ $I $& $+ $r D4 $Y $k $3 $H $G!$ <+ J, $N %W %m %0 %i %‘ $, %Y %/ %H %k JBNs7W;;5!$K8~$$$F$$$k$+$I$&$+$rCN$k$3$H$,$G$-$^$9!% � JBNs%W%m%0%i%‘>l9g!$%G!<%?E>Aw8zN($dJBNs2=8zN($rD4$Y$k$3$H$,$G$-$^$9!% � 0l HL $K!$ %Y %/ %H %k 2= N( $, 9b $$ $+ $i $H $$$C $F!$ I, $: $7 $b 7W ;; 5! $N @- G= $r == J, $K 0z $- =P $7 $F $$ $k $H $O $$ $( $^ $; $s!% %" %J %i %$ %6 $N 5! G= $N $R $H $D $G $" $k pa $r MQ $$ $k $H!$ <+ J, $N %W %m %0 %i%‘$N<B9T@-G=$,M}O@:GBg@-G=$HHf3S$7$F$I$N$/$i$$$N3d9g$+$rCN$k$3$H$,$G$-$^$9!% � <B 9T 7k 2L $@ $1 $G $J $/!$ %3 %9 %H $N J, @O $H $$ $& 0c $& @Z 8} $+ $i %W %m %0 %i %‘ $r 8+ $k $3 $H $G!$ %" %k %4%j%:%‘$N8zN(2=$d%G%P%C%0$KLrN)$D$3$H$,$"$j$^$9!% � 6e=#Bg3X>pJs4pHW%;%s%?!<8&5fIt E-mail: watanabe@cc.kyushu-u.ac.jp 1

1.2 VPP5000/64 $GMxMQ$G$-$k<B9T@-G=2r@O%D!<%k %" %J %i %$ %6 $N <B 9T @- G= 2r @O 5! G= $O!$ 4 $D $N %3 %s %]!< %M %s %H 1 $G 9= @. $5 $l $F $$ $^ $9!% ;H MQ 2D G= $J%W%m%0%i%‘8@8l$H$NBP1~I=$O0J2<$NDL$j$G$9!% %"%J%i%$%6$N<B9T@-G=2r@O5!G=$N9=@. %3%s%]!<%M%s%H 5!G=$N35MW F ortran C C++ VPP F ortran HPF MPI pa %O!<%I%&%’%"$N2TF/>u67B,Dj !{ !{ !{ !{ !{ !{ %5%s%W%i Ii2YJ,I[!$%Y%/%H%k2=!&JBNs2=>pJs !{ !{ !{ !{ !{ { %+%&%s%? %5%s%W%i$h$j>\:Y$J<B9T>uBV$N2r@O !{ !{ { !{ { { sa HPF %W%m%0%i%‘$N@EE*2r@O { { { { !{ { %5 %s%W %i!$ %+ %& %s %?!$ pa $O <B 9T 2D G=%W %m %0 %i %‘ $r <B :]$K <B 9T $5 $; $F!$ %3 %9%H $N 9b $$ <j B3 $- $d%k!< %W $J $I $N MM!9 $J @- G= >p Js $r <h F@ $7 $^ $9!% sa $O <B 9T $O 9T $J $o $:!$ %=!< %9 %W %m %0 %i %‘ $N Fb MF$+$i@-G=>pJs$r:N<h$7$^$9!% sa $O%G!<%? JBNs2= F ortran $G$"$k HPF(High P erformance F ortran) $G$N$_Mx MQ$G$-$^ $9!% K\9F $G $O sa $N ;H MQ J} K! $K $D $$ $F $O ?( $l $^ $; $s!% >\ $7 $/ $O %; %s %?!< %[!< %‘ %Z!< %8 $N %* %s %i %$ %s %^%K%e%"%k$r;2>H$7$F$/$@$5$$!% 2 pa(p erformance analyzer) $NMxMQJ}K! pa $O %W %m %0 %i %‘ $N <B 9T ;~ $K $* $1 $k %O!< %I %&%’ %" $N 2T F/ >u 67 $r B, Dj $7 $^ $9!% $3 $l $i $N >p Js $K $h$C $F!$ %W %m %0 %i %‘ $N 1i ;; NL!$ 1i ;; 8z N(!$ %G!< %? E> Aw NL $J $I $r GD 0. $9 $k $3 $H $, $G $- $^ $9!% $^ $?!$<jB3$-$N8F$S=P$74X78$rI=<($9$k$3$H$b$G$-$^$9!% pa $O!$ F ortran, VPP F ortran, HPF, C, C++, MPI $GMxMQ$G$-$^$9!% 2.1 5/F0%3%^%s%I pa $N5/F0%3%^ %s%I$O pa(/usr/lang/bin/pa) $G$9!% pa $K$h$kB,Dj$N$? $a$KFCDj$NK]Lu;~ %*%W%7%g%s$r;XDj $7$?<B9T 2DG=%U%!%$ %k$rMQ0U $9$kI,MW $O$"$j $^$;$s!%DL >o;HMQ$9 $k<B9T2D G= %U%!%$%k$,MxMQ$G$-$^$9!% pa %3 %^%s %I $N <g $J %*%W %7%g %s $O <! $NDL $j $G $9!% >\ :Y $O man %3%^ %s %I ( man pa ) $G 3N G’ $9 $k $3$H$,$G$-$^$9!% -Gon %3!<%k%0%i%U5!G=$r<B9T -Lproc <jB3$-C10L$N>pJs$rB,Dj -Lrange MxMQ<T$,;XDj$7$?HO0O$N>pJs$rB,Dj -Don %G!<%?E>AwAuCV$NB,Dj$r9T$J$& ( JBNs=hM} ) -Pdetail 3F%W%m%;%C%5Kh$N>pJs$r=PNO ( JBNs=hM} ) 1 !V9=@.MWAG!W!V@.J,!W$r0UL#$9$k1Q8l \comp onen t" $+$iMh$F$$$^$9!% 2

2.2 MxMQNc 2.2.1 BPOC7?=hM} pa %3%^%s%I$KB3$1$F!$ pa $N%*%W%7%g%s$H<B9T2DG=%U%!%$%kL>$r 1 8D0J>e$N6uGr$G6h@Z$C$F F~NO$7$^$9!% kyu-vpp% pa a.out � � � � � <--- <B9T$H2r@O : ( DL>o$N<B9T7k2L ) : (pa $N2r@O7k2L ) : 2r@O7k2L$OI8=‘=PNO$K=q$-=P$5$l$^$9!% 0J2<$O!$ -Lproc %*%W%7%g %s$r;XDj$7$? Nc$G$9!%2r@O7k 2L$O%U%!%$%k \ out " $KJ]B8$7$F $$$^ $9!% kyu-vpp% pa -Lproc a.out > out � � � � � <--- <B9T$H2r@O!%%U%!%$%k$KJ]B8 2.2.2 %P%C%A=hM} 2r@O7k2L$OI8=‘=PNO$K%U%!%$%k$H$7$FJ]B8$5$l$^$9!% # <--- csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 pa a.out <--- <B9T>pJs$N:N<h %P%C%A=hM}$K$D$$$F$N>\:Y$O http://www.cc.kyushu-u.ac.jp/scp/system/general/VPP5000/ $r;2>H$7$F$/$@$5$$!% 2.3 2r@ONc <g$J9‘L\$r$"$2$^$9!% Real(sec) <B9T7P2a;~4V ( IC ) SU(sec) CPU F0:n;~4V ( IC ) VU(sec) %Y%/%H%kL?NaF0:n;~4V ( IC ) SU %9%+%i!<1i;;?t ( @0?t!&IbF0>.?tE@?tKh ) VU %Y%/%H%k1i;;?t ( @0?t!&IbF0>.?tE@?tKh ) MOPS 1i;;B.EY MFLOPS IbF0>.?tE@1i;;B.EY Vect.Ratio %Y%/%H%k2=N( Average V.L. J?6Q%Y%/%H%kD9 3

2.3.1 %W%m%0%i%‘$N2r@ONc ( >JN,;~%*%W%7%g%s ) --- Performance Analyzer (Serial)--------------Date:2001.07.17 Time:09.35.52--- Summary Program : a.out ------------------------------------------------------------------------------- Time : Real(sec) SU(sec) VU(sec) Count 9.09350e-01 5.11301e-01 4.95516e-01 1.00000000e+00 ------------------------------------------------------------------------- Arith./Logical Operations: SU VU Total Integer - 1.25324930e+07 1.04600000e+04 1.25429530e+07 Floating - 7.72240000e+04 1.40828785e+09 1.40836507e+09 ------------------------------------------------------------------------- Performance : MOPS MFLOPS Vect.Ratio Average V.L. 2.77900e+03 2.75447e+03 0.9911 274 ------------------------------------------------------------------------------- Pipeline Utilization : Memory Access Add/Mult/etc. Div/Sqrt Mask Active - 0.7326 0.5335 0.0071 0.0000 Efficiency - 0.5248 0.5407 0.0389 0.1278 ------------------------------------------------------------------------------- CPU Statistics : SU VU Average Mega-Inst./sec - 2.30939e+01 1.38255e+01 3.69193e+01 Mega-Op./sec - 4.10616e+01 1.39175e+01 5.49791e+01 Op./Inst. - 1.77803e+00 1.00665e+00 1.48917e+00 ------------------------------------------------------------------------- Cache Information : L1-Cache Hit L2-Cache Hit Cache Miss Instruction - 0.99964 0.00031 0.00006 Operand - 0.89154 0.03120 0.07726 ------------------------------------------------------------------------------- !z$H$j$"$($:!$$I$3$r8+$l$P$$$$$+!) %W %m %0 %i %‘ $N @- G= $N L\ 0B $H $7 $F =E MW $J ?t CM $N $R $H $D $H $7 $F!$ \P erformance" $N \ MFLOPS " $r$"$2$k$3$H$,$G$-$^$9!% $3$l$O Mega Floating Op eration P er Second $NN, $G!$ 1 IC4V$K2?2s$NIb F0>.?tE@1i;;$,<B 9T$5$l$?$+$r<($7$^$9!%>e$NNc$G$O 2.75447e+03 MFLOPS = 2754 : 47 MFLOPS = 2 : 754 GFLOPS $H$J$j$^$9!% GFLOPS $N \G" $O Mega $N>e$NC10L$N Giga $rI=$7$^$9!%$3$NCM$, VPP5000/64 $NM}O@:GBg@-G= 9.6GFLOPS (9,600MFLOPS) $K6a$$$[$I!$7W;;5!$N@-G=$r0z$-=P$7$F$$$k$H $$$($^$9!% $? $@ $7!$ 7W ;; <0 $O Ib F0 >. ?t E@ 1i ;; Am ?t $r $9 $Y $F $N PE $N Am CPU F0:n;~4V $G =| $7 $F F@ $i $l $?CM$K$J$j$^$9!%>e$NNc$G$O 1.40836507e+09 = 5.11301e-01 = 1000 = 1000 � 2754.47 $H$J$j$^$9!% FC$K JBNs %W%m%0 %i%‘ $N>l9g $K$O!$ PE 4V $NDL ?.;~4V $b9M N8$7 $F=|$9 $k;~ 4V$O 7P2a ;~4V ( I=$N Real) $r:NMQ$9$k$3$H$,$"$j$^$9!%$7$+$7!$%;%s%?!<$N7W;;5!$OB>$N%8%g%V$H CPU $r6&M-$9$kB?=EEY @)$r:NMQ $7$F$$$k $?$a!$I,$: $7$b7P2a ;~4V$,0l Dj$G$O$J $$$3$H$K Cm0U$7$F $/ $@$5$$!% 4

2.3.2 %W%m%0%i%‘$N2r@ONc ( -Lproc %*%W%7%g%s ) -Lproc %*%W%7%g%s$r;XDj$9$k$H!$%5%V%k!<%A%s!$4X?t$J$I$N<jB3$-Kh$N@-G=$bB,Dj$7$^$9!% ;XDj$7$J$$>l9g$K$O%W%m%0%i%‘A4BN$N@-G=$rB,Dj$7$^$9!% --- Performance Analyzer (Serial)--------------Date:2001.07.17 Time:09.38.16--- Summary Program : a.out ------------------------------------------------------------------------------- Time : Real(sec) SU(sec) VU(sec) Count 8.81694e-01 5.10945e-01 4.94051e-01 1.00000000e+00 ------------------------------------------------------------------------- Arith./Logical Operations: SU VU Total Integer - 1.25333280e+07 1.04600000e+04 1.25437880e+07 Floating - 7.72250000e+04 1.40828785e+09 1.40836508e+09 ------------------------------------------------------------------------- Performance : MOPS MFLOPS Vect.Ratio Average V.L. 2.78094e+03 2.75639e+03 0.9911 274 ------------------------------------------------------------------------------- Pipeline Utilization : Memory Access Add/Mult/etc. Div/Sqrt Mask Active - 0.7303 0.5339 0.0070 0.0000 Efficiency - 0.5269 0.5408 0.0382 0.1278 ------------------------------------------------------------------------------- CPU Statistics : SU VU Average Mega-Inst./sec - 2.31155e+01 1.38351e+01 3.69506e+01 Mega-Op./sec - 4.10971e+01 1.39272e+01 5.50242e+01 Op./Inst. - 1.77790e+00 1.00665e+00 1.48913e+00 ------------------------------------------------------------------------- Cache Information : L1-Cache Hit L2-Cache Hit Cache Miss Instruction - 0.99921 0.00073 0.00006 Operand - 0.89087 0.03186 0.07728 ------------------------------------------------------------------------------- --- Performance Analyzer (Serial)--------------Date:2001.07.17 Time:09.38.16--- Summary Procedure : a.out->mul_ ------------------------------------------------------------------------------- Time : Real(sec) SU(sec) VU(sec) Count 1.38574e-01 1.31844e-01 1.27345e-01 4.00000000e+00 ------------------------------------------------------------------------- Arith./Logical Operations: SU VU Total Integer - 2.92058700e+06 0.00000000e+00 2.92058700e+06 Floating - 0.00000000e+00 1.04319900e+08 1.04319900e+08 ------------------------------------------------------------------------- Performance : MOPS MFLOPS Vect.Ratio Average V.L. 8.13392e+02 7.91240e+02 0.9728 109 ------------------------------------------------------------------------------- Pipeline Utilization : Memory Access Add/Mult/etc. Div/Sqrt Mask Active - 0.3064 0.4903 0.0000 0.0000 Efficiency - 0.2716 0.1682 0.0000 0.0000 ------------------------------------------------------------------------------- CPU Statistics : SU VU Average Mega-Inst./sec - 1.71173e+01 9.15382e+00 2.62711e+01 Mega-Op./sec - 3.19518e+01 9.15382e+00 4.11057e+01 Op./Inst. - 1.86664e+00 1.00000e+00 1.56467e+00 ------------------------------------------------------------------------- Cache Information : L1-Cache Hit L2-Cache Hit Cache Miss Instruction - 0.99996 0.00004 0.00000 Operand - 0.99915 0.00085 0.00000 ------------------------------------------------------------------------------- 5

2.3.3 %W%m%0%i%‘$N2r@ONc ( -Gon %*%W%7%g%s ) -Gon %* %W %7%g %s $r ;X Dj $9 $k $H !V%3!< %k %0 %i %U!W $H 8F $P $l $k!$ <j B3 $- $N 8F $S =P $7 (call) 2a Dx $,I=<($5$l$^$9!% ------------------------------------------------------------------------------- Count Elaps CPU Nest Call-graph PE=0 Program:a.out ---------+-------------+-------------+---+------------------------------------- 1 0.000 1.09960e-03 0 MAIN__ : : stokes.f 0.000 (5.10277e-01) | 1 0.001 1.56204e-03 1 +-- makeg_ : 77 : stokes.f 0.001 (1.65476e-03) | | 1 0.001 6.03556e-05 2 | +-- clearm_ : 246 : stokes.f 0.001 (6.03556e-05) | | 1 0.001 8.80374e-07 2 | +-- elmate_ : 246 : stokes.f 0.001 (8.80374e-07) | | 1 0.001 1.19051e-06 2 | +-- elmatd_ : 246 : stokes.f 0.001 (1.19051e-06) | | 64 0.001 3.02895e-05 2 | +-- elnode_ : 251 : stokes.f 0.004 (3.02895e-05) | 1 0.004 1.67648e-04 1 +-- makegi_ : 77 : stokes.f 0.004 (8.26929e-02) | | 1 0.004 4.29716e-05 2 | +-- clearm_ : 329 : stokes.f 0.004 (4.29716e-05) | | 1 0.004 8.08677e-06 2 | +-- clearm_ : 329 : stokes.f 0.004 (8.08677e-06) | | 1 0.004 4.29683e-05 2 | +-- clearm_ : 329 : stokes.f 0.004 (4.29683e-05) | | 1 0.004 4.29683e-05 2 | +-- clearm_ : 329 : stokes.f 0.004 (4.29683e-05) | | 1 0.004 7.77373e-02 2 | +-- minvw_ : 329 : stokes.f 0.004 (7.77373e-02) | | 1 0.308 4.65089e-03 2 | +-- mulmmw_ : 371 : stokes.f 0.308 (4.65089e-03) | : 2.3.4 JBNs%W%m%0%i%‘$N2r@ONc ( -Don %*%W%7%g%s ) JBNs %W%m %0%i %‘$N 2r@O ;~$K -Don %*%W %7%g%s $r;X Dj$9$k $H!$3F PE $N %G!<%? E>Aw $K4X $9$k @- G=$rB,Dj$9$k$3$H$,$G$-$^$9!% ------------------------------------------------------------------------------- DTU Statistics : Data(MB) Time(sec) Throughput(MB/sec) Efficiency Send - 8.94678e+03 5.71385e+00 1.56580e+03 0.9786 Receive - 8.94355e+03 5.62730e+00 1.58931e+03 0.9933 ------------------------------------------------------------------------- Send Information : Request Time(sec) - 5.71392e+00 Service Time(sec) - 5.71385 ------------------------------------------------------------------- Service Time - Data Transfer Send Setup Network Blocked 1.0000 0.9786 0.0000 0.6599 ------------------------------------------------------------------------------- 6

3 %5%s%W%i$NMxMQJ}K! %5 %s %W %i $O!$ F ortran, VPP F ortran, HPF, C, C++ $G K] Lu!& JT =8 7k 9g $7 $F :n @. $7 $? <B 9T 2DG=%U%!%$%k$KBP $7!$<B9TCf $K0lDj $N<~4|$G 3d$j9~ $_$r$+$1!$ %W%m%0%i %‘C10L!$ <jB3$-C1 0L!$ %k!<%W$dG[Ns<0$4 $H$N<B9T %3%9%H$N %G!<%?$r <}=8$7$^ $9!%<jB3$- $4$H$N %Y%/%H%k %R%C%HN($N B, Dj!$F0E*$K%j%s%/$5$l$?%W%m%0%i%‘$N2r@O$b2DG=$G$9!% MxMQ<T$O <B9T2r @OMQ$KFC JL$K:FK] Lu$J$I$r 9T$&I,MW $O$J$/!$ <B9T2DG= %U%!%$%k$r $=$N$^$^ %5 %s%W%i$KEO$9$3$H$G%W%m%0%i%‘$N2r@O>pJs$rF@$k$3$H$,$G$-$^$9!% $?$@$7!$<B 9TCf$K 3d$j9~$_ $r$+$1$J $,$i>pJs $r<}=8$9 $k$?$a!$ <B9T;~4V $,A}$($k $3$H$K$4 Cm 0U$/$@$5$$!% 3.1 %5%s%W%i$r;HMQ$9$kA0$K %5%s%W%i $r5/F0 $9$kA0$K <B9T2DG= %U%!%$%k $rMQ0U$7 $^$9!%FCJL $JK]Lu ;~%*%W%7%g %s$N;XDj $O I,MW$"$j$^$;$s!% 3F8@8l$N <B9T2D G=%U%!%$%k $N:n@. J}K!$O%; %s%?!<%[!<%‘ %Z!<%8$r ;2>H$7$F $/ $@$5$$!% 3.2 4D6-JQ?t$N@_Dj %5%s%W %i$r ;HMQ$7 $F>pJs <}=8!$ 2r@O$r 9T$&$? $a$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 %5 %s %W %i $N 2r @O MQ $N >p Js $r =P NO $9 $k!% %P %$ %J %j %U%! %$ %k!% type:rtime 7P2a;~4V$r$b$H$K$7 $?>pJs$r=PNO$9$k!%>J N,$7$?>l9g$O CPU ;~4V$r $b$H$K$7$?>pJs$r=PNO$9$k!% interval: time %? %$ %^!< $N 3d $j 9~ $_ 4V 3V (10 !A 2147480) $r %_ %j IC C1 0L $G ;X Dj!% >J N, CM$O 10 !% pe:on 3F%W%m%C%;%C %7%s%0%(%l%a %s%H (PE) $4$H$N>pJs $r=PNO$9$k$3 $H$r;X Dj!%JBNs%W%m%0%i%‘$N>l9g$N$_M-8z!% 4D6- JQ ?t$N @_ Dj $O%P%C %A %j%/ %( %9%H $N 5- =R$, sh ( @h F, $K # $,$J $$ ) $+ csh ( @h F, $K # $,$" $k ) $+$K1~$8$F@_Dj$,0[$J$j$^$9!%;HMQNc$r;2>H$7$F$/$@$5$$!% !{Cm0U;v9‘ � %5%s%W%i>pJs%U%!%$%k$O<B9T;~4V$,$+$+$k$[$IBg$-$/$J$j$^$9!% � D9 ;~ 4V <B 9T$9 $k %W %m %0 %i %‘ $O interval $N CM $r Bg $- $/$9 $k $3 $H $G >p Js NL $r >/ $J $/ $9 $k $3 $H$,$G$-$^$9!% 7

� <B 9T ;~ 4V $, 6K C< $K C; $$ JB Ns %W %m %0 %i %‘ >l 9g!$ C‘ <! %W %m %0 %i %‘ $N >p Js $, <} =8 $5 $l $F $7 $^ $& $3$H$,$"$j$^$9!% � <~4|E*$JF0:n$r$9$k%W%m%0%i%‘$N>l9g$K$O!$JP$C$?B,Dj7k2L$,F@$i$l$k>l9g$+$"$j$^$9!% 3.3 2r@O%3%^%s%I %5%s%W%i$K$h$k2r@O$O fjsamp(/usr/lang/bin/fjsamp) %3%^%s%I$K$h$C$F9T$$$^$9!% fjsamp $KB3$1$F<B9T2DG=%U%!%$%kL>$r;XDj$7$^$9!%<B9T;~%*%W%7%g%s$b;XDj$G$-$^$9!% F ortran $N7P2a;~4V$K$h$k<B9TBG$A@Z$j$r;XDj$9$k -Wl,-t %*%W%7%g%s$O;XDj$G$-$^$;$s!% 3.4 BPOC7?=hM}$NNc 1PE $N%8%g%V$K8B$C$FBPOCE*$K%5%s%W%i$rMxMQ$G$-$^$9!% !| F ortran $N>pJs<}=8Nc %=!<%9%W%m%0%i%‘ \ test.f90 " $rK]Lu!&JT=87k9g$7!$<B9T2DG=%U%!%$%k \ a.out " $r:n@.$7!$ %5%s%W%i$K$h$C$F<B9T2r@O$r9T$J$$$^$9!%2r@O>pJs%U%!%$%kL>$O \ sampler.data " $H$7$^$9!% kyu-vpp% frt test.f90 � � � � � <--- <B9T2DG=%U%!%$%k$N:n@. kyu-vpp% setenv FJSAMP file:sampler.data � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% ./a.out � � � � � <--- %5%s%W%i>pJs%U%!%$%k$N:n@. kyu-vpp% fjsamp a.out > out � � � � � <--- %5%s%W%i$K$h$k2r@O 2r@O7k2L$OI8=‘=PNO$K=PNO$5$l$^$9!%$3$3$G$O%j%@%$%l%/%7%g%s5!G=$rMQ$$$F%U%!%$%k \ out " $K7k2L$r=q$-=P$7$F$$$^$9!% !| C $N>pJs<}=8 C $N>l9g$b F1MM$K!$:n @.$7$?<B9T 2DG=%U%!%$ %k$r0lEY <B9T$9$k$3 $H$G%5%s %W%i>pJs $r:n@.$7 fjsamp $K$h$k2r@O$r9T$$$^$9!% kyu-vpp% cc -Kvp test.c � � � � � <--- <B9T2DG=%U%!%$%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 BP OC E* $K >p Js $r <} =8 $G $- $k <B 9T 2D G= %U%! %$ %k $O 5- 21 MF NL $, 1GB 0J 2< $N Hs JB Ns %8%g %V $K 8B $i $l$^$9!%$=$l0J30$N>pJs<}=8$O%P%C%A=hM}$K$J$j$^$9!% 3.5 %P%C%A%j%/%(%9%H$N5-=RNc 0J2<$O VPP5000/64 $KEjF~$9$k%P%C%A%j%/%(%9%H$N5-=RNc$G$9!%<B9T2DG=%U%!%$%k \ a.out " $O:n@.:Q$_$@$H$7$^$9!% 8

!|>pJs<}=8!\2r@O # <---csh $G5-=R cd EXAMPLE <--- %G%#%l%/%H%j$N0\F0 setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj ./a.out <--- %5%s%W%i>pJs%U%!%$%k$N:n@. fjsamp a.out <--- %5%s%W%i$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 $b9=$$$^$; $s!%<!$N fjsamp $G!$ <}=8 $5$l$? >pJs $r$b$H $K2r@O $r9T $$$^$9!% DL>o!$ <B9T;~ 4V$O >pJs$r<}=8$9$k$?$a$N a.out $N=hM}$K=8Cf$7$^$9!% %9%/%j%W%H$r sh $G5-=R$9$k ( @hF,$K # $,$J$$ ) >l9g$O4D6-JQ?t$N@_Dj$,>/$70[$J$j$^$9!% !|>pJs<}=8$H2r@O$rJ,$1$k >pJs<}=8 $H2r@O $H$OJ,$1 $F%P%C%A%j %/%(%9 %H$K5-=R $7!$=gHV$K =hM}$7 $F$b9=$$ $^$;$s!%$? $@ $7>pJs%U%!%$%kL> ( $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 <--- %5%s%W%i>pJs%U%!%$%k$N:n@. >pJs%U%!%$%k sampler.data $r:n@.$7$?8e$K!$ fjsamp $K$h$j2r@O$7$^$9!% # <---csh $G5-=R setenv FJSAMP file:sampler.data <--- 4D6-JQ?t$N@_Dj fjsamp a.out <--- %5%s%W%i$K$h$k2r@O JQ?t$N $&$A \ file " $O >pJs<} =8!$2r @O$H$b I,$: ;XDj$7 $^$9!% \ type " !$ \ pe " $O>p Js<} =8$NCJ 3,$G$O;XDjITMW$G$9!% !|JBNs%W%m%0%i%‘ ( >pJs<}=8!\2r@O ) JB Ns %W %m %0 %i %‘ $N >l 9g!$ 4D 6- JQ ?t $K pe:on $r ;X Dj $9 $k $3 $H $G 3F %W %m %;%C %5 $N >p Js $r <h F@ $G $-$^$9!% # <---csh $G5-=R setenv FJSAMP file:sampler.data,pe:on <--- 4D6-JQ?t$N@_Dj!$3F PE $N>pJs$r=PNO ./a.out <--- %5%s%W%i>pJs%U%!%$%k$N:n@. fjsamp a.out <--- %5%s%W%i$K$h$k2r@O $J $*!$ <B 9T 2D G= %U%! %$ %k ( >e $N Nc $G $O \ a.out ") $O JB Ns 2= %* %W %7%g %s ( $? $H $( $P VPP F or- tran $N>l9g$O frt %3%^%s%I$N%*%W%7%g%s -Wx ) $K$h$C$FK]Lu$5$l$F$$$kI,MW$,$"$j$^$9!% 9

3.6 %5%s%W%i$N2r@ONc 3.6.1 C‘<!HG F ortran %W%m%0%i%‘$N2r@ONc <jB3$-$d %k!<%W!? G[Ns<0$N A4BN$K@j $a$k3d9g $HJ?6Q%Y %/%H%k D9$,<g$J >pJs$H$J $j$^$9!%J? 6Q %Y%/%H%kD9$,D9$$$[$I%Y%/%H%k7W;;5!$N@-G=$r==J,$K0z$-=P$7$F$$$k$H9M$($F7k9=$G$9!% Status : Serial <--- C‘<!<B9T Number of Processors : 1 <--- PE ?t Type : cpu <--- CPU ;~4V$G>pJs$r:N<h Interval (msec) : 10 <--- 3d$j9~$_4V3V Synthesis Information <--- Am9g>pJs Count| Percent(Accum)| VL| V_Hit(%)| Name Count : 3d$j9~$_2s?t 14| 27.5( 27.5)| 109| 92.9| MUL_ Percent : 3d9g (%) 9| 17.6( 45.1)| 330| 88.9| HOBSVW_ VL : J?6Q%Y%/%H%kD9 9| 17.6( 62.7)| 188| 88.9| GHBSVW_ Name : I{%W%m%0%i%‘L> 8| 15.7( 78.4)| 493| 100.0| MINVW_ 6| 11.8( 90.2)| 450| 100.0| MULMMW_ 4| 7.8( 98.0)| -| 100.0| CHOLFW_ 1| 2.0(100.0)| 450| 100.0| MAKEGI_ 51| | 287| | TOTAL Program Unit Information(MUL_)----------------------------------- Procedure List: <--- <jB3$->pJs Count| Percent| VL| V_Hit(%)| Name 14| 100.0( 27.5)| 109| 92.9| mul_ 14| ( 27.5)| 109| | PROCEDURE_TOTAL Loop & Array Expression List: <--- %k!<%W!?G[Ns<0>pJs Count| Percent| V_Mark| kind | VL| Line 13| 92.9( 25.5)| V | DO | 109| 00001998-00002000 1| 7.1( 2.0)| S | DO | -| 00001996-00002002 Program Unit Information(HOBSVW_)-------------------------------- Procedure List: Count| Percent| VL| V_Hit(%)| Name 9| 100.0( 17.6)| 330| 88.9| hobsvw_ 9| ( 17.6)| 330| | PROCEDURE_TOTAL Loop & Array Expression List: Count| Percent| V_Mark| kind | VL| Line 4| 44.4( 7.8)| V | DO | 317| 00001499-00001500 3| 33.3( 5.9)| V | DO | 346| 00001514-00001518 1| 11.1( 2.0)| V | DO | -| 00001557-00001559 1| 11.1( 2.0)| S | DO | -| 00001592-00001606 : 10

3.6.2 VPP F ortran %W%m%0%i%‘$N2r@ONc =EMW$J9‘L\$r$^$H$a$^$7$?!%I=Cf$N x $O$=$N9‘L\$NCM$rJQ?t$H$7$?$b$N$G$9!%>\:Y$O%*%s%i %$%s%^%K%e%"%k$r;2>H$7$F$/$@$5$$!% Parallel speedup JBNs8z2L 1 � x � %W%m%;%C%5?t!%CM$,Bg$-$$$[$IJBNs8z2L$,9b$$!% Parallelization ratio JBNs2=N( 0 � x � 1 !%CM$,Bg$-$$$[$IJBNs2=$5$l$F$$$k!% HPF %W%m%0%i%‘$N>l9g>o$K 1 !% Parallel to Serial ratio JBNs2CB.N( 1 � x � %W%m%;%C%5?t!% C‘<! <B 9T$7 $?>l 9g$H Hf3S $7 $?@- G=8~ >e$N Hf N(!%>i D9<B 9T$, >/ $J $$%W%m%0%i%‘$G$O%W%m%;%C%5?t$K6a$$CM$H$J$k!% Load balance Ii2Y%P%i%s%9 0 � x � 1 !%CM$,>.$5$$$[$I%W%m%;%C%5$,8zN($h$/F0:n$7$F$$$k!% Asynchronous transfer HsF14|E>AwBT$AH/@8N( 0 � x � 1 !%CM$,>.$5$$$[$I1i;;$H%G!<%?E>Aw$,8zN(NI$/9T$J$o$l$F$$$k!% ALL 3d9~$_2s?t %W%m%0%i%‘A4BN$N3d$j9~$_2s?t!% AW BT$A>uBV3d9~$_2s?t 2s?t$,>/$J$$$[$I$h$$!% AMW E>AwBT$A>uBV3d9~$_2s?t 2s?t$,>/$J$$$[$I$h$$!% VL J?6Q%Y%/%H%kD9 2048 $K6a$$$[$I<B9T8zN($,9b$$!% 11

Status : Parallel Number of Processors : 16 Type : cpu Interval (msec) : 10 Performance Information : Parallel Information : Parallel Parallelization Parallel to serial Load balance Asynchronous Name speedup ratio speed ratio transfer ratio 15.91681416 0.99985918 15.95387890 0.00011085 0.00011085 DP_UALUX_ 16.00000000 1.00000000 16.00000000 0.00000000 0.00000000 MAIN__ 14.00000000 1.00000000 12.47058824 0.00000000 0.00000000 DP_ULUXX_ 1.00000000 0.00000000 1.00000000 0.00000000 0.00000000 MAIN 15.88830716 0.99976572 15.94744832 0.00010946 0.00010946 TOTAL Synthesis Information (Count) PM PMW PMMW| RM RMW RMMW| ALL AW AMW| VL| Name 565 0 0| 8995 1 1| 9021 1 1| 847| DP_UALUX_ 6 0 0| 96 0 0| 96 0 0| 399| MAIN__ 1 0 0| 14 0 0| 18 0 0| 1336| DP_ULUXX_ 1 0 0| 1 0 0| 1 0 0| 150| MAIN 573 0 0| 9106 1 1| 9136 1 1| 843| TOTAL Synthesis Information (Percent) PM PMW PMMW| RM RMW RMMW| ALL AW AMW| Name 98.6 0.0 0.0| 98.8 0.0 0.0| 98.7 0.0 0.0| DP_UALUX_ 1.0 0.0 0.0| 1.1 0.0 0.0| 1.1 0.0 0.0| MAIN__ 0.2 0.0 0.0| 0.2 0.0 0.0| 0.2 0.0 0.0| DP_ULUXX_ 0.2 0.0 0.0| 0.0 0.0 0.0| 0.0 0.0 0.0| MAIN Program Unit Information(DP_UALUX_)------------------------------ Performance Information : Parallel Information : Parallel Parallelization Parallel to serial Load balance Asynchronous Name speedup ratio speed ratio transfer ratio 15.91681416 0.99985918 15.95387890 0.00011085 0.00011085 dp_ualux_ 15.91681416 0.99985918 15.95387890 0.00011085 0.00011085 PROCEDURE_TOTAL Procedure List (Count): PM PMW PMMW| RM RMW RMMW| ALL AW AMW| VL| Name 565 0 0| 8995 1 1| 9021 1 1| 847| dp_ualux_ Procedure List (Percent): PM PMW PMMW| RM RMW RMMW| ALL AW AMW| Name 100.0 0.0 0.0| 100.0 0.0 0.0| 100.0 0.0 0.0| dp_ualux_ ( 98.6) ( 0.0) ( 0.0) ( 98.8) ( 0.0) ( 0.0) ( 98.7) ( 0.0) ( 0.0) Loop & Array Expression List: PM RM ALL| Percent| V_Mark| kind | VL| Line 157 2371 2371| 27.8( 27.4)| V | DO | 1005| 00001116-00001133 148 2344 2344| 26.2( 25.8)| V | DO | 1004| 00000894-00000911 110 1783 1783| 19.5( 19.2)| V | DO | 637| 00000969-00000986 106 1800 1800| 18.8( 18.5)| V | DO | 639| 00001198-00001215 6 101 101| 1.1( 1.0)| V | DO | 1006| 00000920-00000937 5 105 105| 0.9( 0.9)| V | DO | 1006| 00001146-00001163 4 57 57| 0.7( 0.7)| V | DO | 668| 00001228-00001245 4 67 67| 0.7( 0.7)| V | DO | 491| 00000608-00000613 4 73 73| 0.7( 0.7)| V | DO | 595| 00000999-00001016 3 32 32| 0.5( 0.5)| S | DO | -| 00001114-00001134 3 19 19| 0.5( 0.5)| V | DO | 2048| 00000292-00000296 3 24 24| 0.5( 0.5)| S | DO | -| 00000527-00000554 3 15 15| 0.5( 0.5)| S | DO | -| 00000559-00000615 2 20 20| 0.4( 0.3)| S | DO | -| 00000892-00000912 0 16 16| 0.0( 0.0)| S | DO | -| 00000848-00000856 12

3.6.3 C %W%m%0%i%‘$N2r@ONc Status : Serial <--- C‘<!<B9T Number of Processors : 1 <--- PE ?t Type : cpu <--- CPU ;~4V$G>pJs$r:N<h Interval (msec) : 10 <--- 3d$j9~$_4V3V Synthesis Information <--- Am9g>pJs Count| Percent(Accum)| VL| V_Hit(%)| Name Count : 3d$j9~$_2s?t 31558| 99.8( 99.8)| -| 0.0| laplace 48| 0.2(100.0)| -| 0.0| strline Percent : 3d9g (%) 1| 0.0(100.0)| -| 0.0| main VL : J?6Q%Y%/%H%kD9 31607| | -| | TOTAL Name : I{%W%m%0%i%‘L> Function Information(laplace)------------------------------------ Function List: <--- <jB3$->pJs Count| Percent| VL| V_Hit(%)| Name 31558| 100.0( 99.8)| -| 0.0| laplace Loop List: <--- %k!<%W>pJs Count| Percent| V_Mark| kind | VL| Line 31473| 99.7( 99.6)| S | for | -| 00000035-00000043 85| 0.3( 0.3)| S | for | -| 00000033-00000044 Function Information(strline)------------------------------------ Function List: Count| Percent| VL| V_Hit(%)| Name 48| 100.0( 0.2)| -| 0.0| strline Loop List: Count| Percent| V_Mark| kind | VL| Line 48| 100.0( 0.2)| | for | -| 00000056-00000056 Function Information(main)--------------------------------------- Function List: Count| Percent| VL| V_Hit(%)| Name 1| 100.0( 0.0)| -| 0.0| main Loop List: Count| Percent| V_Mark| kind | VL| Line 1| 100.0( 0.0)| | while | -| 00000069-00000072 3.7 Cm0U;v9‘ � DO %k!< %W $r 1 $D $N C< Kv J8 $G 6& M- $7 $F $$ $k >l 9g!$ :G $b Fb B& $N %k!< %W $K >p Js $, =8 Cf $9 $k $3 $H$,$"$j$^$9!% � 1 9T$KJ#?t$NJ8$r=q$/$H!$>pJs$,@5$7$/<}=8$5$l$J$$>l9g$,$"$j$^$9!% � include J8 $K <B 9T J8 $, $" $k >l 9g!$ %k!< %W!& G[ Ns $K 4X $9 $k >p Js $, @5 $7 $/ $J $$ $3 $H $, $" $j $^ $9!% 13

4 %+%&%s%?$NMxMQJ}K! %+%&%s%?$O!$C‘<!HG$N F ortran, C $*$h$S HPF %W%m%0%i%‘$KBP$7!$<jB3$-!$%k!<%W!$J8$N<B 9T2s ?t!$ %k!< %W $N 2s E> ?t!$ IF J8 $N @5 $7 $+$C $? 3d 9g $J $I $N >\ :Y $J <B 9T >u 67 $r %W %m %0 %i %‘ %j %9 %H $H6&$KI=<($9$k%D!<%k$G$9!%$3$3$G$O!$C‘<!HG$N F ortran, C $NMxMQJ}K!$r@bL@$7$^$9!% %+ %& %s %? $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 $j%+%&%s %?MQ$N%* %V%8%’%/ %H%3!<%I$, A^F~$5$l $k$?$a!$ DL>o$h$j <B9T@-G= $, Nt2= $7$^$9 2 !% 4.1 <B9T2DG=%U%!%$%k$N:n@. %+ %& %s %? $K $h $k >p Js <} =8 $r 9T $J $& $? $a!$ K] Lu ;~ %* %W %7%g %s -Wv $r ;X Dj $7 $F <B 9T 2D G= %U%! %$ %k$r:n@.$7$^$9!% !| F ortran $N<B9T2DG=%U%!%$%k:n@.Nc %=!< %9 %W %m %0 %i %‘ \ test.f90 " $r K] Lu!& JT =8 7k 9g $7!$ <B 9T 2D G= %U%! %$ %k \ a.out " $r :n @. $7 $^$9!% kyu-vpp% frt -Wv test.f90 � � � � � <--- <B9T2DG=%U%!%$%k$N:n@. !| C $N<B9T2DG=%U%!%$%k:n@.Nc %=!<%9%W%m%0%i%‘ \ test.c " $rK]Lu!&JT=87k9g$7!$<B9T2DG=%U%!%$%k \ a.out " $r:n@.$7$^$9!% kyu-vpp% cc -Kvp -Wv test.c � � � � � <--- <B9T2DG=%U%!%$%k$N:n@. F ortran $N >l9g!$ -Wc %* %W %7%g %s $H %$ %s%i %$ %s E8 3+ $r ;X<( $9 $k %* %W %7%g %s -Ne , -No $* $h $S :GE,2= %*%W %7%g %s -On , -O0 $H$O GSB> $K $J$j $^ $9!%$= $N B>!$ -Wc %* %W%7%g %s $HGS B> $H$J $k K]Lu ;~%*%W%7%g%s$,$"$j$^$9!%>\:Y$O%^%K%e%"%k$r;2>H$7$F$/$@$5$$!% -Wc %* %W %7%g %s $r ;X Dj $7 $F K] Lu $9 $k $H!$ <B 9T 2D G= %U%! %$ %k $H $H $b $K 3H D% ;R \ .ainf " $N K] Lu >pJs%U%!%$%k 3 $,:n@.$5$l$^$9!%%U%!%$%kL>$O>e$NNc$G$O \ test.ainf " $K$J$j$^$9!% 4.2 4D6-JQ?t$N@_Dj %+ %& %s %? $r ;H MQ $7 $F >p Js <} =8!$ 2r @O $r 9T $& $? $a $K!$ 4D 6- JQ ?t L> FJCNT $K JQ ?t $r @_ Dj $9 $k I, MW$,$"$j$^$9!% @_Dj$G$-$kJQ?t$O0J2<$NDL$j$G$9!% 2 $3$NE@$,%5%s%W%i$H$NBg$-$J0c$$$G$9!%%5%s%W%i$ODL>o$N<B9T%U%!%$%k $KBP$72r@O$,$G$-$k$?$a!$<B9T@-G=$O $=$l $[ $I JQ $o $j $^ $; $s!% $? $@ $7!$ %+ %& %s %? $N J} $, $h $j >\ :Y $J %A%e!< %K %s %0 >p Js $r <} =8 $7 $^ $9 $N $G!$ >u 67 $K 1~ $8 $F ;H$$J,$1$k$3$H$r$*4+$a$7$^$9!% 3 %P%$%J%j%U%!%$%k$J$N$GCf?H$O;2>H$G$-$^$;$s!% 14 file: �lename �lename $K %+ %& %s %? $N 2r @O MQ $N >p Js $r =P NO $9 $k!% %P %$ %J %j %U%! %$ %k!% dtlist:on 3F%W%m%C%;%C%7 %s%0%(%l%a %s%H (PE) $4$H$N%G!<%? E>Aw>pJs$r=P NO$9 $k$3$H$r;XDj!% HPF %W%m%0%i%‘$N>l9g$N$_M-8z!% 4D6- JQ ?t$N @_ Dj $O%P%C %A %j%/ %( %9%H $N 5- =R$, sh ( @h F, $K # $,$J $$ ) $+ csh ( @h F, $K # $,$" $k ) $+$K1~$8$F@_Dj$,0[$J$j$^$9!%;HMQNc$r;2>H$7$F$/$@$5$$!% !{Cm0U;v9‘ � DL >o $N <B 9T 2D G= %U%! %$ %k $H Hf 3S $7 $F!$ -Wc %* %W %7%g %s $N ;X Dj $K $h $j!$ K\ Mh %Y %/ %H %k 2= $5 $l $k It J, $, %9 %+ %i!< <B 9T $5 $l $k $3 $H $, $" $j $^ $9!% $3 $N $? $a!$ <B 9T 7k 2L $, 0[ $J $k 2D G= @- $, $"$j$^$9!% � %+%&%s%?MQ$K:n@.$7$?<B9T2DG=%U%!%$%k$rMQ$$$F%5%s%W%i$r5/F0$9$k$3$H$O$G$-$^$;$s!% � %$%s%/%k!<%I%U%!%$%k$K5-=R$5$l$?<B9TJ8$K4X$9$k>pJs$OF@$k$3$H$,$G$-$^$;$s!% 4.3 2r@O%3%^%s%I %+%&%s%?$K$h$k2r@O$O fjsamp(/usr/lang/bin/fjsamp) %3%^%s%I$K$h$C$F9T$$$^$9!% fjsamp $KB3$1$FK]Lu>pJs%U%!%$%kL>$r;XDj$7$^$9!% 4.4 BPOC7?=hM}$NNc !| F ortran $N>pJs<}=8Nc %=!<%9%W%m%0%i%‘ \ test.f90 " $rK]Lu!&JT=87k9g$7!$<B9T2DG=%U%!%$%k \ a.out " $r:n@.$7!$ %+%&%s%?$K$h$C$F<B9T2r@O$r9T$J$$$^$9!%2r@O>pJs%U%!%$%kL>$O \ counter.data " $H$7$^$9!% K]Lu>pJs%U%!%$%kL>$O$3$N>l9g \ test.ainf " $H$J$j$^$9!% kyu-vpp% frt -Wc test.f90 � � � � � <--- <B9T2DG=%U%!%$%k$N:n@. kyu-vpp% setenv FJCNT file:counter.data � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% ./a.out � � � � � <--- %+%&%s%?>pJs%U%!%$%k$N:n@. : ( <B9T7k2L ) : kyu-vpp% fjsamp test.ainf > out � � � � � <--- %+%&%s%?$K$h$k2r@O 2r@O7k2L$OI8=‘=PNO$K=PNO$5$l$^$9!%$3$3$G$O%j%@%$%l%/%7%g%s5!G=$rMQ$$$F%U%!%$%k \ out " $K7k2L$r=q$-=P$7$F$$$^$9!% 15

!| C $N>pJs<}=8Nc %=!<%9%W%m%0%i%‘ \ test.c " $rK]Lu!&JT=87k9g$7!$<B9T2DG=%U%!%$%k \ a.out " $r:n@.$7!$%+ %&%s%? $K$h$C $F<B 9T 2r@O $r 9T$J $$$^ $9!% %Y%/ %H %k=h M}$r 9T $J$& -Kvp %* %W%7%g %s$H %+ %&%s %? $N >pJs<} =8$r 9T $J$& -Wc %* %W %7%g%s $r;X Dj $7$F $$ $^$9!% 2r @O>p Js %U%!%$ %k L>$O \ counter.data " $H$7$^$9!%K]Lu>pJs%U%!%$%kL>$O$3$N>l9g \ test.ainf " $H$J$j$^$9!% kyu-vpp% cc -Kvp -Wc test.f90 � � � � � <--- <B9T2DG=%U%!%$%k$N:n@. kyu-vpp% setenv FJCNT file:counter.data � � � � � <--- 4D6-JQ?t$N@_Dj kyu-vpp% ./a.out � � � � � <--- %+%&%s%?>pJs%U%!%$%k$N:n@. : ( <B9T7k2L ) : kyu-vpp% fjsamp test.ainf > out � � � � � <--- %+%&%s%?$K$h$k2r@O 2r@O7k2L$OI8=‘=PNO$K=PNO$5$l$^$9!%$3$3$G$O%j%@%$%l%/%7%g%s5!G=$rMQ$$$F%U%!%$%k \ out " $K7k2L$r=q$-=P$7$F$$$^$9!% 4.5 %P%C%A%j%/%(%9%H$N5-=RNc F ortran %W %m %0 %i %‘ \ example.f90 " $K BP $7!$ K] Lu $+ $i %+ %& %s %? $K $h $k 2r @O $^ $G 9T $J $& %P%C %A%j%/%(%9%H$r5-=R$9$k$H!$<!$NNc$N$h$&$K$J$j$^$9!% C %W%m%0%i%‘$bF1MM$G$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$N:N<h fjsamp example.ainf <--- %+%&%s%?$K$h$k2r@O frt %3 %^ %s %I $K -Wc %* %W %7%g %s $r IU 2C $7 $? K] Lu $N 7k 2L!$ <B 9T 2D G= %U%! %$ %k \ a.out " $H K] Lu >pJs %U%! %$ %k \ example.ainf " $, @8 @. $5 $l $^ $9!% 3H D% ;R \ .ainf " $O <+ F0 E* $K $D $- $^ $9!% K] Lu $rBPOCE*$K9T$J$&$3$H$b2DG=$G$9!% <! $K csh $N setenv %5 %V %3 %^ %s %I $K $h $k 4D 6- JQ ?t $r @_ Dj $7 $^ $9!% 4D 6- JQ ?t L> $O \ FJCNT " $G $9!% \ file: " $K B3 $/ %U%! %$ %k $K <B 9T >p Js $, =P NO $5 $l $^ $9!% %U%! %$ %k L> $O G$ 0U $G $9!% $3 $3 $G $O \ counter.data " $H$$ $&L>A0 $K$7 $F$$ $^$9!% %+%& %s%?$K $h$k 2r@O $O%5 %s%W %i$HF1 $8 fjsamp %3 %^%s%I$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!% %+ %&%s %? $N 2r @O 7k 2L$O I8 =‘ =P NO $K JV 5Q$5 $l $^ $9!% $b $7 %P%C%A %j %/ %( %9 %H $r sh $G 5- =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!% 16

4.6 2r@O7k2L$N=PNONc 4.6.1 F ortran %W%m%0%i%‘$N2r@ONc Status : Serial <-- C‘<!%W%m%0%i%‘ Number of Processors : 1 <--PE ?t$O 1 Synthesis Information Exec-cnt| Loop-leng| Name <-- %W%m%0%i%‘C10L$N>pJs 2| 464| MINVW_ Exec-cnt.... <B9T2s?t 4| 110| MUL_ Loop-leng... J?6Q%k!<%WD9 3| 415| MULMMW_ Name........ <jB3$- ( %5%V%k!<%A%s!?4X?t ) L> 2| 201| HOBSVW_ 2| 219| GHBSVW_ 2| 184| CHOLFW_ : | 218| TOTAL : Program Unit Information(MUL_)+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Procedure List: <-- %W%m%0%i%‘C10L$N8DJL>pJs Exec-cnt| Loop-leng| Name 4| 110| mul_ | 110| PROCEDURE_TOTAL Loop & Array Expression List: <-- %k!<%W!?G[Ns<0>pJs Loop-exe| Loop-leng| V_Mark| kind | Line 477900| 109| V | DO | 00001998 - 00002000 1431| 334| S | DO | 00001996 - 00002002 1431| 102| V | DO | 00001992 - 00001995 4| 358| S | DO | 00001991 - 00002003 Vectorize Statement List: <-- %=!<%9$HHf3S$7$?J8>pJs Line Exec-cnt true v o a 00001986 ! 00001987 4 SUBROUTINE MUL(A,KA,B,KB,C,KC,M,N,L,VW) 00001988 DOUBLE PRECISION A(KA,1),B(KB,1),C(KC,1),VW(1),SUM 00001989 INTEGER KA,KB,KC,M,N,L,N1,JJ,II 00001990 4 N1=N+1 00001991 4 s DO 30 I=1,M 00001992 1431 v DO 10 J=1,N 00001993 145800 v JJ=N1-J 00001994 145800 v VW(JJ)=A(I,JJ) 00001995 145800 v 10 CONTINUE 00001996 1431 s 2 DO 20 J=1,L 00001997 477900 v 2 SUM = 0.0D0 00001998 477900 v 2 DO 15 II= 1,N 00001999 52159950 v 2 SUM = VW(II)*B(II,J) + SUM 00002000 52159950 v 2 15 CONTINUE 00002001 477900 v 2 C(I,J) = SUM 00002002 477900 v 2 20 CONTINUE 00002003 1431 s 30 CONTINUE 00002004 4 RETURN 00002005 4 END Message List: vectorization messages: <-- %Y%/%H%k2=!&:GE,2=%a%C%;!<%8 Program name(mul_) jpc1001i-i "stokes.f", line 1993 - 1995: $3$NHO0O$NJ8$O DO JQ?t J $G%Y%/%H%k2=$5$l$^$7$? . jpc1202i-i "stokes.f", line 1996: %k!<%WFb$N<B9TJ8$O 2 2sE83+$5$l$^$7$? . jpc2306i-i "stokes.f", line 1996: ItJ,%Y%/%H%k2=$K$h$k@-G=8~>e$,F@$i$l$J$$$?$a , $3$N DO %k!<%W$O%Y%/%H%k2=$5$l$^$;$s . jpc1001i-i "stokes.f", line 1999 - 2000: $3$NHO0O$NJ8$O DO JQ?t II $G%Y%/%H%k2=$5$l$^$7$? . Program Unit Information(MULMMW_)++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Procedure List: Exec-cnt| Loop-leng| Name 3| 415| mulmmw_ | 415| PROCEDURE_TOTAL 17

4.6.2 C %W%m%0%i%‘$N2r@ONc Status : Serial <-- C‘<!%W%m%0%i%‘ Number of Processors : 1 <--PE ?t$O 1 Synthesis Information <-- %W%m%0%i%‘C10L$N>pJs Exec-cnt| Loop-leng| Name Exec-cnt.... <B9T2s?t 26880| 239| laplace Loop-leng... J?6Q%k!<%WD9 1| 239| strline Name........ <jB3$- ( %5%V%k!<%A%s!?4X?t ) L> 1| 26880| main 1| 321| init | 239| TOTAL File Information(sampler.c)++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Function List: Exec-cnt| Loop-leng| Name 26880| 239| laplace 1| 239| strline 1| 26880| main 1| 321| init | 239| FILE_TOTAL Loop List: <-- %k!<%W!?G[Ns<0>pJs Loop-exe| Loop-leng| V_Mark| kind | Line 10725120| 239| S | for | 00000035 - 00000043 399| 239| | for | 00000053 - 00000058 1| 26880| | while | 00000069 - 00000072 26880| 399| S | for | 00000033 - 00000044 1| 401| V | for | 00000011 - 00000017 1| 241| V | for | 00000018 - 00000024 1| 399| | for | 00000051 - 00000059 Vectorize Statement List: <-- %=!<%9$HHf3S$7$?J8>pJs Line Exec-cnt v o 00000001 #include <stdio.h> 00000002 #define IXMESH 241 00000003 #define IYMESH 401 00000004 #define CENTER 201 00000005 #define RADIUS 101 00000006 double p[IYMESH][IXMESH],stream[IYMESH][IXMESH]; 00000007 00000008 void init() 00000009 1 00000010 int i, j ; 00000011 1 v for (i=0 ; i<IYMESH ; i++) 00000012 00000013 401 v p[i][0] = 0.0 ; 00000014 401 v p[i][IXMESH-1] = (double)IXMESH-1 ; 00000015 401 v stream[i][0] = 0.0 ; 00000016 401 v stream[i][IXMESH-1] = (double)IXMESH-1 ; 00000017 v 00000018 1 v for (j=0 ; j<IXMESH ; j++) 00000019 00000020 241 v p[0][j] = (double)j ; 00000021 241 v p[IYMESH-1][j] = (double)j ; 00000022 241 v stream[0][j] = (double)j ; 00000023 241 v stream[IYMESH-1][j] = (double)j ; 00000024 v 00000025 return ; 00000026 1 00000027 : Message List: vectorization messages: <-- %Y%/%H%k2=!&:GE,2=%a%C%;!<%8 "sampler.c", line 13 - 17: $3$NHO0O$NJ8$O%k!<%WJQ?t i $G%Y%/%H%k2=$5$l$^$7$?!# "sampler.c", line 20 - 24: $3$NHO0O$NJ8$O%k!<%WJQ?t j $G%Y%/%H%k2=$5$l$^$7$?!# "sampler.c", line 35: ItJ,%Y%/%H%k2=$K$h$k@-G=8~>e$,F@$i$l$J$$$?$a!"$3$N%k!<%W$O%Y%/%H%k2=$5$l$^$;$s!# "sampler.c", line 39: p $NDj5A0zMQ$,2s5"E*$G$"$k$?$a!"$3$NG[Ns$O%Y%/%H%k2=$5$l$^$;$s!# "sampler.c", line 56: for J8$N<0#1!&<0#2!&<0#3$,J#;($G$"$k$?$a!"$3$N%k!<%W$O%Y%/%H%k2=$5$l$^$;$s!# "sampler.c", line 69: %k!<%WFb$N1i;;$,J#;($J$?$a!"$3$N%k!<%W$O%Y%/%H%k2=$5$l$^$;$s!# 18