1 Ninf $K$h$k1s3V7W;;;q8;%"%/%;%9%7%9%F%‘$N9=C[$H %0%m!<%P%k%3%s%T%e!<%F%#%s%0%7%9%F%‘$N@-G=I>2A :4 F# ;0 5W y 1 ED Cf NI IW y 1 Ap Ln OB 42 y 1 Cf ED =( 4p y 2 4X 8} CR ;L y 2 D9 Eh 1@ J< y 4 >> 2, Ao y 3 %0 %m!< %P %k %3 %s %T%e!< %F%# %s %0 $N $? $a $N %_ %I %k %& %( %" $G $" $k!" %M%C %H %o!< %/ >p Js %i %$ %V %i %j Ninf $r MQ $$ $F!" 9- 0h $N %M%C %H %o!< %/ $G @\ B3 $5 $l $? 7W ;; 5! $r Mx MQ $9 $k $$ $/ $D $+ $N %7 %9 %F %‘ $r ;n :n $7 $F $$ $k!# Ninf $K $h $j!" 1s 3V $N 7W ;; ;q 8; $r %/ %i %$ %" %s %H B& $N %W %m %0 %i %‘ $N 0l $D $N 7W ;; %3 %s %]!< %M %s %H $H $7 $F Mx MQ $G $- $k $h $& $K $J $k!# %W %m %H %? %$ %W $H $7 $F!" ?t CM N. BN 2r @O %3 %s %]!< %M %s %H netCFD $H J, ;R 50 F; 7W ;; %3 %s %]!< %M %s %H netMO $r 3+ H/ $7 $?!# N. BN 7W ;; $G $O!" ES Cf 7k 2L $N Bg NL $N %G!< %? $N =P NO $, I, MW $H $J $k $3 $H $, $" $k $,!" 7W ;; $H %G!< %? $N F~ =P NO $r %*!< %P!< %i%C %W $5 $; $k $3 $H $K $h$C $F!" 1s 3V $N 7W ;; ;q 8; $G $b 8z N( E* $K Mx MQ $G $- $k!# netCFD $rMxMQ$7 $?%G%b%7%9%F%‘$H$7$F!" Ja v a applet $rMQ$$$F9-0h%M%C%H %o!<%/>e$N W eb %V%i%&%6$+ $i MxMQ2D G=$J %7%9%F %‘$r9= C[$7 $?!# applet $O%5!<%P >e$G Ninf %$ %s%?%U%’!< %9$G %5!<%S%9 $5$l $F$$$k N.BN 2r@O2r@O%W%m%0%i%‘$r5/F0$7$F7W;;$r9T$$!" call bac k $N%$%s%?%U%’!<%9$K$h$j7W;;ESCf$G applet $N2D;k 2=%k!<%A%s$r5/F0$9$k$3$H$G2D;k2=$5$;$k$3$H$,$G$-$k!# Dev elopmen t and preliminary ev aluation of remote computing resource access systems using Ninf Mitsuhisa Sa to , y 1 Yoshio T anaka , y 1 Kazuhir o Kusano , y 1 Hidemoto Nakad a , y 2 Sa toshi Sekiguchi , y 2 Umpei Na gashima y 4 and Sa toshi Ma tsuoka y 3 W e are dev eloping protot yp e systems to access remote computing resources b y using a global computing middle w are, Ninf. Ninf allo ws the users to mak e use of the remote computing resources as computational comp onen ts in his program. As our protot yp es, w e designed a Computational Fluid Dynamics (CFD) comp onen t, netCFD, and a Computational Chem- istry comp onen t, netMO for molecular orbital computation. Though a large amoun t of data in eac h time step ma y b e stored in CFD applications, the o v erhead of the I/O can b e reduced b y ov erlapping I/O and computation ev en in the remote CFD computation. As a demonstra- tion of netCFD, w e design the GUI using Ja v a applet to mak e use of the netCFD comp onen t through W eb bro wsers. The GUI applet in v ok es the CFD computation in remote Ninf serv er, and receiv es the results b y the call bac k in terface in Ninf to visualize the results in eac h time step. 1. $O $8 $a $K %3%s%T%e!<%?%M%C%H%o!<%/$NH/E8 $KH<$$!"%M%C%H%o!< %/$rMxMQ$7$?>pJsDs6!%5!<%S%9$,@9$s $K9T$o$l$F$$$k!# y 1 ?7>pJs=hM}3+H/5!9= Real W orld Computing P artnership y 2 EE;R5;=QAm9g8&5f=j Electrotec hnical Lab oratory y 3 El5~9)6HBg3X T oky o Institute of T ec hnology y 4 J*<A9)3X9)6H5;=Q8&5f=j National Institute of Materials and Chemical Researc h WWW $J $I $N 8= :_ $N %M%C %H %o!< %/ %5!< %S %9 $O!" <g $K %G!<%?<+BN$N6&M-2=$G$"$k$,!"$3$l$r?d$7?d$a$k $3$H$K $h$j!"7W ;;$KI, MW$J;q 8;!"$9$J $o$A CPU $J$I$N 7W;;$K I, MW $J ;q 8; $r $b 9- 0h $N %M%C %H %o!< %/ $K $h $j 2> A[ E* $K 6& M-$9$k$3$H$,9M$($i$l$k!#:G6a!"$3$N$h$&$J9- 0h$N%M%C %H%o!<%/$N7W;;;q8;$r;H$C$?7W;;%7%9%F%‘!"$$$o $f$k%0 %m!<%P%k%3%s%T%e!<%F%#%s%0$,CmL\$,CmL\$5$l$F ;O$a$F $$$k!# 2f!9 $O!" $3 $N $h $& $J >p Js 7W ;; ;q 8; $N 6& M- $N $? $a $N OH AH $H $7 $F!" Ninf (Net w ork based Information library for High P erformance Computing) 4) $r 3+ H/ $7 $F $$ $k!# Ninf $N L\ E* $O!" LAN $" $k $$ $O 9- 0h $N %M%C %H %o!<

2 %/>e$N?tCM7W;;%i%$%V%i%j$d2J3X5;=Q 7W;;$KI,MW$J?tCM >pJs%G!<%?%Y!<%9$rDL$8$F!"$*$b$K2J3X 5;=Q7W;;J,Ln$N >pJs$J$i$S$K7W;;;q8;$rDs6!!&6&M-$9 $k;EAH$_$rDs6!$9 $k$3$H$G$"$k!# 9-0h$N%M%C%H%o!<%/$rMxMQ$7$F9b@- G=7W;;$r9T$&$?$a $N%0%m!<%P%k%3%s%T%e!<%F%#%s%0%7%9%F %‘$O$=$NMxMQ7A BV!&L\E*$+$i!"0J2<$N#2$D$KBgJL$9$k$3$H$,$G$-$k!’ � J# ?t $N 7W ;; ;q 8; >e $G J, ;6!& JB Ns 7W ;; $r 9T $& %7 %9 %F %‘!# globus 2) >e $N MPI !" Nexus Ey $O $3 $l $K Ev $? $k!#Bg5,LO $J%9!<%Q!<%3 %s%T%e!<%? Ey$r7k 9g$7!"7W ;;;q8;!"7W;;5,LO$N3HBg$rL\E*$H$9$k!# � <j 85 $K $" $k 7W ;; 5! $G %f!< %6 %$ %s %? %U%’!< %9 $r Ds 6! $7!"1s3V$N7W ;;5!$rMx MQ$9$k%7 %9%F%‘!#$3 $N$h$&$J %7%9%F %‘$O!" Datorr(Disktop Access to Remote Resource) 1) $H8F $P$l ;O $a$F $* $j!"<j 85 $K$" $k PC $d WS $+ $i!" %M%C %H %o!< %/ $G 7k 9g $5 $l $? Bg 5, LO $J 7W ;; 5! %7 %9 %F %‘ $K " %7!< %‘ %l %9 " $K @\ B3 $9 $k $3 $H $r L\E*$H$9$k!# K\ 9F $G $O!" 8e <T $N %7 %9 %F %‘ $K Cm L\ $9 $k!# Ninf %7 %9 %F %‘ $O!" %0 %m!< %P %k %3 %s %T%e!< %F%# %s %0 $N $? $a $N %_ %I %k %& %( %" $G $" $j!" $b $A $m $s A0 <T $K $b E, MQ 2D G= $G $" $k $,!" RPC(Remote Pro cedure Call) $r%Y!<%9 $K4JJX $J%$%s %? %U%’!< %9 $r Ds 6! $7 $F $* $j!" <j 85 $N PC $d WS $+ $i!" 4J C1 $K 1s 3V $N 7W ;; ;q 8; $r Mx MQ $G $- $k $h $& $K $J $k!# Ninf $O!"%/%i%$%"%s%H$N%W%m%0%i%‘$K$*$$ $F!"1s3V$N7W;;$G <B9T$5$l$k%k!<%A%s$r0l$D$N%3%s%]!<%M %s%H$H$7MxMQ$9 $k<jCJ$rDs6!$9$k!# 2f!9 $O!" Ninf $r MQ $$ $F 1s 3V $N 7W ;; ;q 8; $r Mx MQ $9 $k %" %W%j%1!<%7%g%s$H$7$F!"?tCMN.BN7W;; $N$?$a$N%3%s%]!< %M %s %H netCFD $H J, ;R 50 F; 7W ;; $N $? $a $N %3 %s %]!< %M %s %H netMO $r ;n:n$7$?!#$3$l$r MQ$$$k%G%b%7%9 %F%‘$H$7 $F!" Ja v a applet $r MQ $$ $F W eb %V %i %& %6$+ $i ;n MQ$9 $k %f!<%6%$%s%?%U%’!<%9$r9=C[$7$?!# 2J3X5;=Q7W;;%7%9%F%‘$,Bg5,LO $+$DJ#;(2=$7!"9b@-G= 7W ;; 5! $N 7A BV $, B? MM 2= $9 $k Cf $G!" $= $N %= %U %H %& %( %" $O %b%8%e!<%k2=!"%3%s%]!<%M%s%H2=$9$kI, MW$KGw$i$l$F$$ $k!#Nc$($P!"JBNs7W;;5!$O9b@-G=2=$9$k M-8z$J<jCJ$G$" $k$,!"%f!<%6B&$K$H$C$F$O!"JBNs2=$5$l $?%k!<%A%s$rMx MQ$9$k$?$a$K!"?7$?$K$=$N%k!<%A%s$r MQ$$$F$$$k%W%j!& %]%9%H=hM}Ey$N%W%m%0%i%‘$N=q$-49$( $J$I$N:n6H$,I,MW $J $k!# Ninf $K $h $j!" E} 0l 2= $5 $l $? %$ %s %? %U%’!< %9 $r ;} $D7W;;%3%s%]!<%M%s%H$H$9$k$3$H$K$h $j!"7W;;;q8;$,C‘ <!7W;;5!$G$"$C$F$b!"JBNs7W;;5!$G$b%/ %i%$%"%s%H$OF1 MM$J%$%s%?%U%’!<%9$GMxMQ$G$-$k$h $&$K$J$k!#<B:]!":# 2s ;n :n $7 $? netCFD $G $O C‘ <! $N ?t CM N. BN 7W ;; %W %m %0 %i %‘$NB>$K!"%/%i%9%?EyJBNs4D6-$G<B9T $9$kJBNsHG$N%W%m %0%i%‘$b:n@.$7!"%/%i%$%"%s%HB&$+$i $O!"F1MM$N%$%s%? %U%’!<%9$G8F$S=P$9$3$H$,$G$-$k$h$& $K$7$?!#$3$N$h$& $K!" Ninf $r MQ $$ $F Mx MQ $9 $k 7W ;; %5!< %P $r JB Ns 5! $J $I $N 9b@-G=%3%s%T%e!<%?$K$9$k$3$H$K$h$C $F!"9b@-G=$J7W;; ;q8;$r9-0h%M%C%H%o!<%/4D6-$G<j7Z$KMx MQ$G$-$k$h$&$K $J$k!# $3$l$^$G$K$b!"%M%C%H%o!<%/7PM3 $G7W;;;q8;$K%"%/%; %9$9 $k %7 %9 %F %‘ $, 9= C[ $5 $l $F $$ $k!# P APIA 6) $O!" W eb $N CGI $r MQ $$ $F!" JB Ns 7W ;; 5! $r Mx MQ $7 $F %? %s %Q %/ <A $N 9b B. 8! :w $J $I $N ;Y 1g $r 9T $& %7 %9 %F %‘ $G $" $k!# Virtual Micro Scop e(VRMS) 5) $G $O!" 7W ;; 2= 3X $N Bg 5, LO 7W ;; $H GUI $r PVM $r MQ $$ $F E} 9g $7 $F $$ $k!# $7 $+ $7!" $3 $l $i$N%7%9%F%‘$G$O@lMQ$N%$%s%?%U%’!<%9$"$k$$$O @lMQ$N %W%m%H%3%k$rMQ$$$F$*$j!"%/%i%$%"%s%HB&$K$* $$$FG$0U $N%W%m%0%i%‘$N0lIt$H$7$FMxMQ$9$k$3$H$,:$Fq$G$"$k!# $^ $?!" J, ;6 =h M} %= %U %H %& %( %" $N %3 %s %]!< %M %s %H 2= $r 9T $&%_ %I %k%& %( %"$H $7 $F!" CORBA $d Ja v a $N RMI !" HORB $J$I $, $" $k!# CORBA $O!"<g $K %S %8 %M %9 %"%W %j %1!<%7%g%s$r%?!<%2%C%H$H$7$?$b$N$G$"$k$,!":G 6a$G$O 2J3X5;=Q7W;;J,Ln$N%=%U%H%&%(%"$K$b1~MQ$5$l $F$$$kNc $b $" $k!# RMI $O Ja v a $N J, ;6 %* %V %8%’ %/ %H $N ;E AH $_ $G $" $k $,!" $3 $l $H JINI $r MQ $$ $k $3 $H $K $h $j!" Ja v a 0J 30 $N%=%U%H%&%(%"$K$b1~MQ2DG=$G$"$k!# <!>O$K$*$$$F!";n:n$7$??tCMN. BN7W;;%3%s%]!<%M%s%H netCFD !" <!$K!" J, ;R 50F; 7W ;; %3%s %]!< %M %s%H netMO $K $D $$ $F =R $Y $k!# :# 2s!" netCFD $N 4J C1 $J @- G= I> 2A $r 9T$C$?$N$G!" 4 >O$K$*$$$F!"Js 9p$9$k!# 5 >O$K$*$$$F!" :#2s$N;n:n$rDL$8$FL@$i$+$K$J$C$?2]Bj!"LdBjE@ $K$D$$ $F5DO@$7!"$^$H$a$k!# 2. netCFD: Ninf $K $h $k ?t CM N. BN 2r @O $N $? $a$N7W;;%3%s%]!<%M%s%H 2.1 35 MW Ninf $N %" %W %j %1!< %7%g %s $N 0l $D $H $7 $F!" ?t CM N. BN 2r @O %W %m %0 %i %‘ $N <g MW It J, $r Ninf $N %$ %s %? %U%’!< %9 $r DL $8 $F Mx MQ $G $- $k 7W ;; %3 %s %]!< %M %s %H netCFD $r ;n :n $7 $?!# netCFD $K 4^ $^ $l $k %k!< %A %s $O!" 0J 2< $N $b $N $G $" $k!’ � ?tCMN.BN2r@O$N 9T$&%k!<%A %s!#0z?t$G ;XDj$5$l $?;~ 4V%9%F%C%W $K$*$$$F!" %9%F%C%WKh $N%G!<%? $r0z?t$K $7$F%/%i%$%"%s%HB&$r call bac k $9$k5!G=$r;}$D!# � MxMQ$9$k%k!<%A%s $r@)8B$9 $k$?$a$N %f!<%64I M}%k!< %A%s !y � %G %b MQ $N %7 %_%e %l!< %7%g %s $r 9T $& 6u 4V $r Dj 5A $9 $k %a%C%7%e%G!<%?$r%m!<%I$9$k$?$a$N%k!<%A%s N.BN2r@O$r9T$&%W%m%0%i%‘$O!" 2f!9$,3+H/$7$?M-8BMW AG K! $K $h $k JB Ns 3 <! 85 N. BN 2r @O %W %m %0 %i %‘ femFlo w 7) $G$"$k!#$=$N;EMM$r<($9 : � 4p K\ J} Dx <0 $H$7 $F!" O" B3 $N <0!" 1? F0 J}Dx <0 ( %J%S %( %9%H!<%/%9$N<0 ) !"%(%M%k%.!<J]B8<0$r2r$/!# � N%;62=$OM- 8BMW AGK!!# 8 E@$N%"%$ %=%Q %i%a%H %j%C%/ MWAG!# 3 <!Iw>e:9J,!#;~4V@QJ,K!$O!" SMA C K!!# � %=%k%P!<$O!" SCG K!!#JBNs2=$KBP1~!# !y 8= :_ $N %P!< %8%g %s $O!" %f!< %6 4I M} $O Ninf <+ BN $G $O $J $/ %" %W %j %1!<%7%g%s%l%Y%k$G9T$C$F$$$k!#

3 ?^ 1 NinfBrowser � C++ $K$h$k%*%V%8%’%/%H;X8~<BAu!# JBNs7W;;5!$K$*$$$F$O!"JBNs<B9T $K$h$k9b@-G=2=$,2D G= $G $" $k!# JB Ns %W %m %0 %i %‘ $O!" MPI $r MQ $$ $F <B Au $5 $l $F $* $j!" %[ %9 %H %W %m %0 %i %‘ $H $O TCP/IP $K $h $j 4J C1 $J %W%m%H%3%k$G%G!<%?$N$d$j$H$j$r9T$&!# 3F%k!<%A%s$N%$%s%?%U%’!<%9$O!" Ninf IDL $G5-=R$5 $l$F$*$j!" Ninf IDL %3%s%Q%$%i$K$h$j %9%?%V%k!<%A%s $r :n @. $7 0z ?t $K 1~ $8 $? %W %m %H %3 %k $, <+ F0 E* $K @8 @. $5 $l $k!#Nc$($P!"7W;;$NCf?4ItJ,$G$"$k%= %k%P!<$r8F$S=P$9 ItJ, femFlo w $O!" Ninf IDL $K $h$j!" 0J2< $N$h$& $KDj 5A$5$l$F$$$k!’ Define femFlow(IN int id, IN float header[30], IN int nn,IN int ne, IN float x[nn],IN float y[nn], IN float z[nn], IN float u[nn],IN float v[nn], IN float w[nn], IN float t[nn],IN float p[nn], IN char uf[nn],IN char vf[nn],IN char wf[nn], IN char tf[nn],IN char pf[nn], IN short elems[ne*8],IN int npe, IN char pe[ne], flowDisplay(IN int step[1],IN double ctime[1], IN double delta[1],IN float data[nn*5])){ %=%k%P!<$N8F$S=P$7 ... } IN $G ;X Dj $5 $l $F $$ $k %Q %i %a!< %? $O!" Ninf %5!< %P $r DL $8 $F!" N. BN ?t CM 7W ;; $N %a %$ %s %W %m %0 %i %‘ $K Aw $i $l $k!# x,y,z $O %a%C %7%e %N!< %I $N :B I8!" elem $O %a%C %7%e MW AG $N ;X Dj!" u,v,w,t,p Ey $O =i 4| CM $G $" $k!# JB Ns <B 9T $N$?$a $K!"3F %a%C%7%e MWAG $N%W %m%;%C %5$N 3d$j Ev$F $r pe $G;XDj$7$F$$$k!#:G8e$K;XDj$5$l$F $$$k%Q%i%a!<%?$O!" call bac k $N %$ %s %? %U%’!< %9 $G $" $j!" ;X Dj $5 $l $? %9 %F%C %W$G!"%/%i%$%"%s%HB&$N%k!<%A%s$r8F $S=P$9!#$3$N%$%s ?^ 2 netCFD demo GUI (sho w o w) %?%U%’!<%9$rMQ$$$F!"3F%9%F%C%W$N%G!<%?$N<h F@!"2D;k 2=$r9T$&$3$H$,$G$-$k!# ;X Dj $5 $l $? %5 %$ %H $G Mx MQ 2D G= $J Ninf %i %$ %V %i %j $O!" W eb >e$N applet $G$"$k NinfBro w er $K$h$C$F!"8!:w $9 $k $3$H $, $G $- $k!#?^ 1 $K!" $= $N %$ %s%? %U%’!< %9 $r<( $9!# Ninf %i %$ %V %i %j $O!" C !" F ortran, Ja v a $J $I $+ $i!" 3F 8@8l$K$*$$$FDs6!$5$l$F$$$k Ninf Call %/%i%$%"%s%H%i %$%V%i%j$rMQ$$$F!"8F$S=P$9$3$H$,$G$-$k!# 2.2 Ja v a Applet $K$h$k GUI $N@_7W netCFD $K$h $k 7W ;; %3 %s %]!< %M%s %H $N Mx MQ $9 $k %G%b %" %W %j %1!< %7%g %s $H $7 $F!" Ja v a applet $K $h $k GUI $r @_ 7W $7 $?!# $3 $N %" %W %l%C %H $K $h $j!" W eb %V %i %& %6 $+ $i!" %a%C%7%e%G!<%?$rA*Br$7!"?tCMN.BN7W;;$r5/F0!" <B9T7k 2L$r2D;k2=$9$k$3$H$,$G$- $k!# 2 <!85$N%Y%/%H%k?^!"?’ $K$h$k%N!<%I!"MWAG$NN.B.!"05NO!"29EY$NI=<( $J$I!"4J C1$J2D;k2=5!G=$,%5%]!<%H$5$l$F$*$j!"%f!<%6$O <B9TCf $K3NG’$7$F!"%7%_%e%l!<%7%g%s$rBPOCE*$K?J$a$k $3$H$, $G$-$k!#?^ 2 $K$=$N GUI $r<($9!# $b$A$m$s!"N.BN2r@O%W%m%0%i%‘ $KFC2=$7$?F1MM$J%7%9 %F %‘ $O 9= C[ 2D G= $G $" $k $,!" Ninf %$ %s %? %U%’!< %9 $r MQ $$ $k $3 $H $K $h $j!" Ninf %/ %i %$ %" %s %H %i %$ %V %i %j $5 $( $" $l $P!"<+J,$N%7%9%F%‘$N0lIt$H$7$F!"HK;($J%M%C %H%o!<%/ %W%m%0%i%_%s%0$J$7$KMxMQ$G$-$k!# 2f!9$O%9!<%Q!<%3%s%T%e!<%F%#%s %0$H%M%C%H%o!<%/$N 9q:] 2q 5D $G $" $k SC’98 $K$* $$ $F PC $r9b B. %M%C %H %o!< %/ $G 7k 9g $7 $? R W C PC Cluster $r netCFD $N 0l $D $N %3 %s%]!<%M%s%H$H$9$k%G%b%s%9%H%l!<%7%g%s$r 9T$C$?!#?^ 3 $K $= $N 9= @. $r <( $9!# $3 $l $K $h $j!" %9!< %Q!< %3 %s %T%e!< %?$J$I$N9b@-G=$J7W;;5!$O$b$A$m$s!":G6a9b@- G=7W;;$N $?$a$N %W %i%C%H %U%)!<%‘ $H $7$F CmL\ $5 $l$F $$$k PC/WS %/%i%9%?$b%0%m!<%P%k%3%s%T%e!<%F%#%s%0$N$?$a $N7W;; ;q8;$H$7$F4JC1$KMxMQ$G$-$k$h$&$K$J$k!#

4 ?^ 3 netCFD Demo (at SC’98) 3. netMO: J, ;R 50 F; 7W ;; $N $? $a $N 7W ;; %3 %s %]!<%M%s%H netMO $OJ,;R50F;7W;;%W%m%0%i%‘ Gamess $rMxMQ$7 $? J, ;R 50 F; 7W ;; $N $? $a $N Ninf %3 %s %]!< %M %s %H $G $" $k!# J,;R 50F; 7W ;; $N %W %m%0 %i %‘ $H $7$F $O!" Gamess $NB> $K $b M- L> $J Gaussian $d AMOSS $, $" $k $,!" $3 $N MM $J %" %W %j%1!<%7%g%sJ,Ln$G$O!"%W%m%0%i%‘$,%= %U%H%&%(%"$H$7 $F407k$7$F$*$j!"%k!<%A%s$H$7$F!"@Z$j =P$9$3$H$,Fq$7 $$ $3 $H $, B? $$!# $= $3 $G!" Ninf $r MQ $$ $? %$ %s %? %U%’!< %9 $H$7$F!"F~NO%U%!%$%k$NFbMF$rJ8;zNs $H$7$F$*$/$j!"7k 2L %U%! %$ %k $b J8 ;z Ns $H $7 $F F@ $k $3 $H $K $7 $?!# Ninf %5!< %P$G<B9T$5$l$k%k!<%A%s$O!"F~NO$NJ8 ;zNs$r%U%!%$%k$K =q$- 9~ $_!" I, MW $J 4D 6-$r %;%C %H %"%C %W $7!" Gamess $r5/ F0$9$k!#<B9T=*N;8e!"F@$i$l$?7k2L%U%! %$%k$rJ8;zNs$H $7$FJV$9!#%/%i%$%"%s%HB&$G$O!"7k2L %U%!%$%k$r2rFI$7 $F!"8GM-CM!":G=*%(%M%k%.$J$I$NCM$r%W %m%0%i%‘Cf$GMx MQ$9$k!# ?^ 4 $K!" %G%b%7%9%F%‘$H$7$F;n:n$7$? Ja v a applet $K $h $k GUI $r <( $9!# $3 $N $h $& $J %7 %9 %F %‘ $O W eb $N CGI $r MQ $$ $F $b 9= C[ $G $- $k $,!" Ninf %$ %s %? %U%’!< %9 $r MQ $$ $k$3$H$K$h$C$F!" Ja v a $d C $J$I$N%W%m%0%i%‘$G!"MxMQ $G$-$k$h$&$K$J$k!#8=:_!"F~NO%G!<%? $N@8@.!"7k2L$N%0 %i%U%#%C%/I=<($J$I$N%7%9%F%‘$r2C$($k $3$H$r7W2h$7$F $$$k!# 4. netCFD $N@-G=I>2A %0%m!<%P%k%3%s%T%e!<%F%#%s%0%7%9%F %‘$N@-G=I>2A$N 0l Nc $H $7 $F!" netCFD $K $D $$ $F!" @- G= B, Dj $r 9T$C $?!# B, Dj4D6-$H$7$F!"?7>pJs=hM}3+H/5!9=$D $/$P8&5f%;%s%?$N ?^ 4 netMO GUI SUN Ultra En terprise 450 (4 CPU, 300MHz Ultra SP AR C) $K Ninf %5!< %P $r CV $-!" EE Am 8& $N SUN Ultra En terprise (6 CPU, 336 Hz, Ultra SP AR C) $K $* $$ $F %/ %i %$ %" %s %H $r <B 9T $7 $?!# ?7 >p Js $H EE Am 8& (etl) $O!" IM net(1.5Mbps) 7PM3 $G @\ B3 $5 $l $F $$ $k!# Ninf %5!<%P $N4pK\@-G=$rB,Dj$9$k$?$a$K!"0J2<$N%$%s%? %U%’!<%9$r ;}$D%@%_!<%k!<%A%s$rMQ0U$7$?!# Define test(IN int in_size, IN int input[in_size], IN int out_size, OUT int output[out_size]) { /* do nothing */ } $3 $N %k!< %A %s $O!" in_size $G ;X Dj $5 $l $? %5 %$ %: $N G[ Ns $r E> Aw $7!" out_size $G ;X Dj $5 $l $? G[ Ns $r <u $1 <h $k!# out_size $r 1 $K 8G Dj $7!" in_size $r JQ 2= $5

5 ?^ 5 Ninf $N4pK\@-G= $; $? Ninf_call $N <B 9T ;~ 4V (Up) !" in_size $r 1 $K 8G Dj $7!" out_size $r JQ 2= $5 $; $? Ninf call $N <B 9T ;~ 4V (Do wn) $r B, Dj $7 $?!# ?t 2s <B 9T $7 $? Fb $N :G >. ;~ 4V $r ?^ 4 $K<($9!# Ninf %5!<%P$H F1$8 %^ %7%s $G<B 9T$7 $? >l9g $O!" 0.05 IC $H $[ $H $s $I JQ 2= $, L5 $$ $,!" etl $+ $i $N >l 9g $O Up $, Do wn $r >e 2s $k $3 $H $, 4Q B, $5 $l $?!# %9 %? %V %W %m %0 %i %‘$N5/F0Ey!"%*!<%P %X%C%I$OLs 0.05 sec !"%P%s%II}$O!" 0.2Byte/sec $G$"$k!# E5 7? E* $J CFD $N %" %W %j %1!< %7%g %s $7 $F!" 3F ;~ 4V %9 %F%C%W$N%a%C%7%e>e$N%N!<%I$NN.B.!" 29EY!"05NO$r%U%! %$%k$K3JG<$9$k%W%m%0%i%‘$r9M$($k!# %F%9%H%G!<%?$H$7 $F!" 2 <o N‘ $N 1_ Cl $N <~ $j $N %a%C %7%e $N %G!< %? Small(2720 %N!< %I!" 1280 MW AG ) !" Large(10560 %N!< %I!" 5120 MW AG ) $rMQ0U$7$?!# Ninf %5!< %P $r 7P M3 $; $: $K D> @\ <B 9T $7 $? >l 9g (lo- cal), F1 $8 %^ %7 %s >e $G Ninf %5!< %P 7P M3 $G <B 9T $7 $? >l 9g (ninf(lo cal)) !" etl $+ $i ninf %5!< %P 7P M3 $G 8F $S =P $7 $? >l 9g (ninf(etl)) $N <B 9T ;~ 4V $r B,Dj $7 $?!# $5 $i $K!" Ninf %5!< %P $+ $i $O %$!< %5 %M%C %H $G 7k 9g $7 $? P en tium Pro 200MHz 4 Bf$N%/%i %9%?>e $NJB Ns CFD %W%m%0 %i%‘ $r<B 9T$G$-$k$h$&$K$7!"JBNs2=%W%m%0%i%‘ $K$h$k<B9T;~4V$b B, Dj $7 $?!# ?^ 6 $O!" $= $l $> $l 10 %9 %F%C %W!" 100 %9 %F%C %W!" 200 %9 %F%C %W $N <B 9T ;~ 4V $G $" $k!# Ultra $O!" %5!< %P $N <B 9T $5 $l $F $$ $k %^ %7 %s $G $N <B 9T ;~ 4V!" P en tium*4 $O %/ %i %9 %? $G JB Ns <B 9T $7 $? ;~ $N <B 9T ;~ 4V $G $" $k!# Ninf %5!< %P 7P M3 $G <B 9T $9 $k >l 9g $O!" 3F ;~ 4V %9 %F%C %W $N %G!< %? $O 3F %9 %F%C %W $N =* N; ;~ E@ $G!" %U%! %$ %k $K 3F %9 %F%C %W $N %G!<%? $r =q $-=P $9 call bac k %k!< %A %s $r8F $S =P$9 $3 $H $G!"%/ %i%$%"%s %H$KAw$i $l$k!#%5!<%P $G$N<B9T $O!" call ?^ 6 netCFD $N@-G=

6 bac k $N 8F $S =P $7 $, =* N; $9 $k $^ $G BT $D $? $a!" C1 $K %G!< %? $rAw=P$9$k$3$N>l9g$OITMW$JBT$A;~4V $,@8$8$k2DG=@-$, $" $k!#$= $N $? $a!" call bac k =* N; $r BT$? $J $$ %b!<%I $G $N <B9T;~4V $bB, Dj$7 $? (ninf(etl,async)) !#JBNs CFD %(%s %8 %s $r MQ $$ $k >l 9g $K $O!" %5!< %P $N %k!< %A %s $, call bac k $N=*N;$rBT$D4V$bJBNs%W%m%0%i%‘$O<B 9T$rCfCG$7$J$$$N $G!"$3$NI,MW$O$J$$!#$J$*!"3F%9%F%C%W $GAw$i$l$k%G!< %?NL$O!" Small 106 KB !" Large 412 KB $G$"$k!# A4 BN $H $7 $F!" Ninf $r 7P M3 $7 $F 1s 3V %/ %i %$ %" %s %H $G <B 9T $7 $F $b!" $= $N %*!< %P %X%C %I $O!" 10% $+ $i 20% $G $" $k!#$3$N%"%W%j%1!<%7%g%s$N$h$&$K3F %9%F%C%W$K$*$$$F Hf3SE*BgNL$N%G!<%?$rE>Aw$9$k>l9g$G $b!"DL?.$,1#JC$5 $l$F$$$l$P!"1s3V<B9T$G$b==J,8zN(E*$G$"$k!# $J$*!"=i4|6-3&>r7o$+$i$N<B9T$G $O:G=i$N?t%9%F%C%W $K$* $$$F<B 9T;~ 4V$,$+ $+$k!#$^ $?!"JB Ns CFD %( %s%8%s $r MQ $$ $k >l 9g $K $O MPI %W %m%0 %i %‘ $N 5/ F0 $K ;~ 4V $, $+ $+ $k $? $a!" <B 9T %9 %F%C %W $, D9 $/ $J $l $P $J $k $[ $I!" Ninf $K $h$k5/F0Ey$N%*!<%P!<%X%C%I$,AjBPE*$K>.$5$/$J$k!# 5. 2]Bj!&LdBjE@ <B MQ E* $K 1? MQ $9 $k $? $a $K!" $^ $: Bh 0l $K 2r 7h $7 $J $/ $F $O$J$i$J$$LdBjE@$O!"%f!<%6$NG’>Z$G $"$k!#:#2s$N%7%9 %F %‘ $O %G %b $N $? $a $N %7 %9 %F %‘ $G $" $k $? $a!" netCFD $N %k!<%A%s$K4JC1$JG’>Z$N%k!<%A%s$rAH$_ 9~$‘$@$1$K$H$I $a $F $$ $k!# $3 $l $O Ninf %7 %9 %F %‘ $, Ds 6! $9 $k $3 $H $, K> $^ $7 $$!# Ninf $N G’ >Z $K $D $$ $F $O!" 4{ $K Ds 0F $5 $l $F $* $j 8) !" $=$l$rAH$_9~$‘I,MW$,$"$k!#%;%-%e%j %F%#$r9b$a$k$?$a $N%G!<%?$N0E9f2=$K$D$$$F$O!"$=$N %*!<%P!<%X%C%IEy$N I>2A$r?J$a$kI,MW$,$"$k!# 7W ;; ;q 8; $N %9 %1 %8%e!< %j %s %0 $K $D $$ $F $O 9- 0h $N 7W ;; ;q8;$rA*Br$9$k%9%1%8%e!<%j%s%0$H %5!<%P!<Fb$G$N%9%1 %8%e!< %j %s %0 $N #2 $D $N %l %Y %k $, $" $k!# Ninf $G $O!" 9- 0h $N7W;;;q8;$NCf$GF1MM$J%3%s%]!<%M%s %H$rDs6!$7$F$$$k %5!<%P4V$O!" %a%?%5!< %P 3) $K$h$C$F!"%9 %1%8%e!< %j%s%0 5!G=$rDs6!$7$F$$$k!#:#2s;n:n$7$?%7 %9%F%‘$G$O!"%a%? %5!<%P!<$K$h$k%9%1%8%e!<%j%s%05!G=$J $I$r;H$C$F$$$J $$$,!"%a%?%5!<%P$rMQ$$$k$3$H$K$h$C $F!"F1$87W;;%5!< %S%9$,J#?t$N%5%$%H$G9T$o$l$F$$$k >l9g!"E,59A*Br$7$F $/ $l $k $h $& $K $J $k!# %5!< %P Fb $K $* $$ $F $O!" Ninf 7P M3 $N %?%9%/4V$N$_$J$i$:!"%m!<%+%k$J%? %9%/$H$N%9%1%8%e!< %j%s%0$r9MN8$7$J$/$F$O$J$i$J$$!#<B MQE*$J1?MQ$r9M$( $k $H!" TSS $G <B 9T $5 $l $J $$ JB Ns 5! $N >l 9g $d D9 ;~ 4V <B 9T $5$l$k%?%9%/$J$I$OFCJL$JG[N8$,I,MW$H$J$k!# $^$?!"%G %b %7%9 %F%‘ $G $O Ja v a applet $rMQ$$ $? $,!"%" %W%l%C%H$G$O%m!<%+%k$J%U%!%$%k$K%" %/%;%9$G$-$J$$!" %@ %& %s %m!< %I %[ %9 %H 0J 30 $H DL ?. $G $- $J $$ $J $I @) 8B $, $" $k!#%G%b$K$H$C$F$O!"<j85$K%W%m%0%i%‘ $,$"$kI,MW$,$J $$$J$I%a%j%C%H$,Bg$-$$$,!"<BMQE*>e$r 9M$($?>l9g$K$O %@ %& %s %m!< %I $7 $F $b $i $$!" Ja v a %" %W %j %1!< %7%g %s $H $7 $F<B9T$7$F$b$i$&$3$H$K$J$k$G$"$m$&!# 6. $* $o $j $K ;n :n $7 $? %7 %9 %F %‘ $O!" %G %b %7 %9 %F %‘ $K $H $I $^$C $F $* $j!" <B MQ $K 6! $9 $k $K $O %$ %s %? %U%’!< %9 $N @_ 7W!" %; %-%e %j%F%#!"%8%g%V$N%9%1%8%e!<%j%s%0$J$I!"<B:]$N %"%W%j %1!<%7%g%s%f!<%6$NMxMQ$rDL$8$F2~A1$7$F$$$/I, MW$,$" $k!# 9b @- G= I, MW $H $9 $k %f!< %6 $K $O $^ $@ == J, $G $J $$ $b $N $N!" 65 0i 8~ $1 $K $O 3h MQ $G $- $k $H 9M $( $F $$ $k!# netCFD $K$D$$$F$O!"%a%C%7%e$J$I$r%f!<%6!<$,@_Dj$G$- $k%7%9 %F%‘$r9=C[ $9$k7W2h$G$"$k!# netMO $K$D$$$F $O!"J,;R 50F;2r@O$?$a$N GUI $r9M$($F$$$k!# 8=:_!";nMQ4D6-$H$7$F!" http://pdplab.trc.rwcp.or.jp/ $K $* $$ $F!" netCFD $N %G %b GUI $r 8x 3+ $r $7 $F $$ $k $N $G!"6=L#$N$"$kJ}$O%"%/%;%9$r;n$_$i$l$?$$!# <U <-!’ K\ 8& 5f $r ?k 9T $9 $k $K $" $? $j Ninf %W %m %8%’ %/ %H %a %s %P!< =t ;a$K 46 <U $$ $? $7 $^$9!# K\ 8& 5f $N 0l It $O!"EE ;R 5; =Q Am 9g 8& 5f =j $K$* $$ $F!" 2J 5;D# 86 ;R NO FC JL8& 5f !VJ# ;( 8= >]2r L@ $K $* $1 $k D69bB.7W;;5!MxMQ5;=Q$N8&5f!W$G9T$o$l$?$b$N$G$"$k!# ;2 9M J8 8% 1) Notes of the 1st In tl. W orkshop on ’Desktop Access to Remote Resources’. h ttp://www- fp.mcs.anl.go v/ gregor/datorr. 2) I. F oster and C. Kesselman. Globus: A meta- computing infrastructure to olkit. In Pr o c. of Workshop on Envir onments and T o ols . SIAM, 1996. h ttp://www.globus.org/. 3) H. Nak ada, H. T ak agi, S. Matsuok a, U. Na- gashima, M. Sato, and S. Sekiguc hi. Utilizing the Metaserv er Arc hitecture in the Ninf Global Computing System. In Pr o c of HPCN’98 (LNCS 1401) , 1998. 4) M. Sato, H. Nak ada S. Sekiguc hi, , S. Mat- suok a, U. Nagashima, and H. T ak agi. Ninf: A Net w ork based Information Library for Global W orld-Wide Computing Infrastructure. Pr o c. of HPCN’97 (LNCS 1225) , pages 491{502, 1997. 5) 4X 8} , 9b ED , >> 86 , 0) :d , J? 86 . %P!< %A%c %k %^ %$ %/ %m %9%3!<%W$N %o!<%/%9%F!< %7%g%s%/%i %9%?$K $h$k9bB. <B Au . In >p Js =h M} 3X 2q 8& 5f 2q Js 9p HPC98-71-1 , 1998. 6) 54DM , Ln8} , :XF# , =);3 . %?%s%Q%/<A N)BN9=B$ 8&5f;Y 1g$N $? $a $N JBNs E} 9g 2r @O %7%9 %F %‘ $N 9= C[ . In >pJs =h M}3X2q8&5f2qJs9p HPC97-68-8 , 1997. 7) @> @n , :4 F# , ED Cf . JB Ns Hs 05 =L @- N. BN 2r @O %W %m %0 %i %‘$N %* %V %8%’ %/ %H ;X8~ 8@ 8l $K $h $k <BAu . In F|K\N. BN NO3X2qG/2q ’98 9V1iO@J8=8 , 1998. 8) Cf ED , >> 2, , :4 F# , 4X 8} . 9- 0h 7W ;; %7 %9 %F %‘ Ninf $K $* $1 $k %f!< %6 G’ >Z . In >p Js =h M} 3X 2q 8& 5f 2q Js 9p HPC98-72-14 , 1998.