1 Globus $K$h$k Grid RPC %7%9%F%‘$N<BAu$HI>2A ED Cf NI IW y Cf ED =( 4p y J? Ln 4p 9’ yy :4 F# ;0 5W yyy 4X 8} CR ;L y 2f!9 $O!$ @$ 3& $K 9- $/ Ia 5Z $9 $k $3 $H $r L\ ;X $7 $? Grid RPC %7 %9 %F %‘ $G $" $k Ninf-G $N @_ 7W $* $h $S <B Au $r ?J $a $F $$ $k!% K\ 9F $G $O!$ Ninf-G $N @_ 7W!$ <B Au $* $h $S 4J C1 $J @- G= I> 2A $K $D $$ $F Js 9p $9 $k!% Ninf-G $O Globus T oolkit $r MQ$$ $F<B Au$5 $l$F $*$j!$%f!< %6G’ >Z$d ;q8; 4IM} $J$I MM!9$J MWAG $r Globus $N5! G=$K5[ <}$5$; $k;v$, 2DG=$H $J$k!%$^ $?!$ Globus T oolkit $rMQ$$ $F<BAu $5$l$F $$$kB> $N%0%j%C %I%=%U %H%&%’%" $H F1$8$h$&$J%$%s%?%U%’!< %9$rDs6!$9$k$3$H$,$G $-$k!% LAN/W AN 4D6-$N$$$:$l$K$* $$$F$b Globus $N5! G=$rMQ$$$?%j%b!<%H%i%$%V%i%j8F$S=P$7$N%*!<%P!<%X%C%I$O 1 ICDxEY$G$"$C$?!% Implemen tation and Ev aluation of Grid RPC system based on the Globus T oolkit Yoshio T anaka, y Hidemoto Nakada, y Motonori Hirano, yy Mitsuhisa Sa to yyy and Sa toshi Sekiguchi y W e hav e desgined and implemented the Grid RPC system called Ninf-G. This pap er rep orts on the design, imp elementation and preliminary p erformance ev aluation of Ninf-G. Ninf-G is implemented based on the Globus T oolkit. V arious low-lev el services such as user authenti- cation and resource managements can b e implemented and absorb ed by the Globus T oolkit. Ninf-G provides the similar interface with other Grid softw ares which are implemented using the Globus T oolkit. 1. $O $8 $a $K 6aG/!$9-0h%M%C%H%o!<%/4D6-$K$*$$$F9b@-G=7W;;5!!$ %G!< %?!$FC<l$JAuCV$J$I$NMM!9$J;q8;$rMF0W$K$+$D8zN( NI $/MxMQ$9$k$?$a$N%$%s%U%i%9%H%i%/%A%c$*$h$S$=$N5; =Q $G$"$k %0%j%C%I $K4X$9$k8&5f$,@$3&Cf$G@9$s$K9T$J$o $l $F$$$k 1) !%%0%j%C %I$OC1BN $N%9!<%Q!< %3%s%T%e!< %?$N 7W ;;@-G=$r1[$($kBg5,LO7W;;4D6-!$%Z%?%P%$%H5i$NBg5, LO %G!<%?=hM}!$$"$k$$$O8w3XEE;R82Hy6@EyFC<l$JAuCV$N 1s3VMxMQ$J$IMM!9$J2J3X5;=QJ,Ln$K9W8%$9$k!% Grid RPC $O %0 %j%C %I $K $* $1 $k 1s 3V <j B3 $- 8F $S =P $7 (Remote Pro cedure Call, RPC) $K$h$k%W%m%0%i%_ %s %0 %b %G %k $G $" $k 2) !% Grid RPC %7 %9 %F %‘ $H $7 $F $O!$ Ninf 3) !$ NetSolve 4) , Nimro d/G 5) $J $I %/ %i %$ %" %s %H / %5!< %P %b %G %k $K 4p $E $/ %7 %9 %F %‘ (Netw ork Enabled Server %7%9 %F %‘!$ NES %7%9 %F %‘ ) $,$$ $/ $D $+ 8& 5f!$ 3+ H/ y ;:6H5;=QAm9g8&5f=j National Institute of Adv anced Industrial Science and T ec hnology yy ( 3t )SRA Softw are Research Asso ciates, Inc. yyy C^GHBg3X Universit y of Tsukuba $5$l$F $$ $k!% Grid RPC $O%0%j%C %I $K $*$1 $k I8 =‘ E* $J%W %m%0%i%_%s %0%b%G%k$N$R$H$D$H$7$FM-K>$G$"$j!$FC$K%? %9%/JBNs$J %W%m%0%i%‘$KBP$9$kM-8z$J%W%m%0%i%_%s%0%b %G%k $H $7 $F Cm L\ $5 $l $F $$ $k!% 8= :_ Global Grid F orum 6) $N Adv anced Programming Mo dels W orking Group $K$*$$ $F $b Grid RPC $K$*$1 $k %W %m%H %3 %k $N@v $$ =P $7$d 4{B8%7%9%F%‘$N%5!<%Y%$$J$I$ND4::$,9T$J$o$l$F$$$k!% 2f!9 $O!$ @$ 3& $K 9- $/ Ia 5Z $9 $k $3 $H $r L\ ;X $7 $? Grid RPC %7 %9 %F %‘ $G $" $k Ninf-G $N @_ 7W $* $h $S <B Au$r ?J $a $F $$ $k!% Ninf-G $O %0 %j%C %I $K $* $1 $k %= %U %H %&%’ %" $N MM!9 $J 9= @. MW AG ( %; %-%e %j %F%# $d ;q 8; 4I M} $J $I ) $r <B Au $9$k$?$a$N %D!<%k%-%C%H$H$7$F@$3&$K9-$/Ia5Z$7$F$$$k Globus T oolkit 7) $rMQ$$ $F<B Au $5$l $F $$ $k!% Ninf-G $O 8= :_$^$@3+ H/Cf$G$"$k $,!$K\9F$G $O Ninf-G $N @_7W$*$h $S<BAu$NJ} ?K$r=R$Y!$8=;~E@$G$N4JC1$J@-G=I>2A$r9T$J $&!% <! @a $G $O 0l HLE* $J Grid RPC %7 %9%F %‘ $r 9= @. $9 $k 4p K\%3%s%]!< %M%s%H$r <($7!$ Ninf-G $N@_7W$* $h$S<BAu $N J} ?K $r=R $Y $k!% 3 @a$G $O Globus T oolkit $N 35 MW$r @b L@ $7!$ 4 @a $G $O Globus T oolkit $r MQ $$ $? Ninf-G $N <B Au J} K!$r =R$Y $k!% 5 @a$G $O Ninf-G $N 4J C1$J @-G= I> 2A$r 9T$J$$!$:G8e$K$^$H$a$H:#8e$NE8K>$r=R$Y$k!%

2. Ninf-G $N@_7WJ}?K Grid RPC %7%9%F %‘ $N4p K\5! G=$O!$ 2< 5-$N 3 $D$N%3 %s %]!<%M%s%H$K$h$j<BAu$5$l$k!%$3$l$i$N 3 $D$N%3%s%]!< %M%s%H$r4pK\%3%s%]!<%M%s%H$H8F$V!% � 1s 3V <j B3 $- $r 8F $S =P $7 $F 7W ;; $r 0M Mj $9 $k %3 %s %]!< %M %s%H!% NES %7 %9%F%‘ $G$O %/%i%$ %"%s%H!% K\9F $G $b!$$3$N%3%s%]!<%M%s%H$r %/%i%$%"%s%H $H8F$V!% � %/ %i %$ %" %s %H $+ $i $N 8F $S =P $7 ( 7W ;; 0M Mj ) $r <u $1!$ <B :]$K<j B3$- $r<B9T $9$k %3%s%]!< %M%s%H!% NES %7 %9%F%‘$K$*$$$F$O%5!<%P!%K\9F$G$b!$ $3$N%3%s%]!< %M%s%H$N;v$r %5!<%P $H8F$V!% � <B:]$N7W;;$r9T$J$&%i%$%V%i%j %k!<%A%s$rAH$_9~$s $@!$1s3V8F$S=P$72DG=$J<jB3$-$G$" $k %j%b!<%H%i%$ %V%i%j !%0lHL$K%j%b!<%H%i%$%V%i%j$O %/%i%$%"%s%H $KDLCN$9$k$?$a$N0z?t>pJs$r4^$‘<B9T 7A<0$H$7$F<B Au$5$l!$%/%i%$%"%s%H$HDL?.$7$F7W;;$r9T$J$&!% <B :] $N %0 %j%C %I $K$* $$ $F Grid RPC %7 %9%F %‘ $r MQ $$ $F 1~ MQ %W %m %0 %i %‘ $r <B 9T $9 $k $3 $H $r 9M $( $? >l 9g!$ >e 5- $N %3 %s%]!<%M%s%H$NB>$K$b%9%1%8%e!<%i$d%b%K%?$J$IMM!9 $J %3%s%]!<%M%s%H$,I,MW$H$J$k!%$7$+$7!$$=$l$i$N%3%s %]!< %M%s%H$O$^$@8&5fCJ3,$K$"$k$b$N$,B?$/!$<B9T4D6- $d 1~ MQ %W %m %0 %i %‘ $N @- <A $K 1~ $8 $F :G E, $J @o N, / %" %k %4 %j %:%‘$,JQ $o$k$b$N $,B?$$!%$= $3$G Ninf-G $G$O!$$^$: Grid RPC $N%3%" $H$J $k4p K\%3 %s%]!< %M%s %H$r<B Au!$Ds 6! $7!$$=$NB>$N%3%s%]!<%M%s%H$O4pK\%3%s%]!<%M%s%H$K BP $7$F%W%i%0%$%sE*$KDI2C$G$-$k$h$&$J@_7W$H$9$k!%$3 $N $h $& $K @_ 7W!$ <B Au $9 $k$3 $H $K $h $j!$ Grid RPC $N 4p K\ %3%s%]!<%M%s%H$H$7$F@$3&Cf$G9-$/MxMQ$5$l$k;v$rL\ ;X$9!% $3 $N $h $& $J @_ 7W J} ?K $K 4p $E $$ $F!$ Ninf-G $O JF 9q $G 3+ H/$5$l $? Globus T oolkit $r MQ$$$F <BAu$9$k $3$H$K$7 $?!% >\:Y$O <!@a$G =R$Y$k $,!$ Globus T oolkit $O%0%j%C %I %=%U%H%&%’%"$KI,MW$H$5$l$k;q8;4IM}5!9=$d%f!<%6G’ >Z %7 %9 %F %‘!$ DL ?. %i %$ %V %i %j $J $I $N MW AG 5; =Q $r <B Au $9 $k $? $a $N API $d %3%^ %s %I $r Ds 6!$9 $k Dc %l %Y %k$J %D!< %k %-%C %H$G$"$j!$%0%j%C%I$N%=%U%H%&%’%"%$%s%U%i%9%H%i %/ %A%c$r9=@.$9$kMWAG$N;v<B>e$NI8=‘$K$J$j$D$D$"$k!% Ninf-G $N <B Au $K Globus T oolkit $r Mx MQ $9 $k $3 $H $K $h $j!$ %; %-%e %j %F%# ( %f!< %6 G’ >Z ) $d ;q 8; 4I M} $J $I MM!9 $J MWAG$r Globus $N5!G= $rMQ $$$F <BAu $9$k (Globus $KG$$; $F $7 $^$& ) $3$H $,$G $-$k!% $3 $l$K $h$j!$ $h$j K-IY $J5! G= $r $h$jMF0W$K<BAu$9$k$3$H$,$G$-$k$h$&$K$J$k!%$^$?!$ Globus T oolkit $r MQ$$ $F <B Au$5 $l $F $$ $kB> $N %0 %j%C%I %= %U%H%&%’%"$HN‘;w$7$?%$%s%?%U%’!<%9$rDs6!$9$k$3$H $, $G$-!$>- MhE*$K Globus T oolkit $N IUB0%Q%C %1!<%8$H $7$F Ninf-G $rG[I[$9$k$H$$$&@oN,$b9M$($i$l$k!% 3. Globus T o olkit Globus $OJF 9q$N Bg5, LO$J %0%j%C %I%W %m%8%’ %/%H $G$" $j!$%0%m!<%P %k%3%s%T%e!<%F%#%s%0$N$?$a$N%5!<%S%9$N =8$^ $j $G $" $k Globus T oolkit $rDs 6! $7 $F $$ $k!% Globus T oolkit $O 1998 G/ 10 7n $K %P!< %8%g %s 1.0 $, %j %j!< %9 $5 $l!$ 2001 G/ 6 7n $N ;~ E@ $G $N :G ?7 %P!< %8%g %s $O 1.1.4 $G $" $k!% Globus $, Ds 6! $9 $k %5!< %S %9 $r I= 1 $K <( $9!% Globus $, Ds 6! $9 $k $3 $l $i $N %5!< %S %9 $O I, MW $K 1~ $8 $F 8D JL $KMxMQ$9$k $3$H$,$G$-$k$h$&$K$J$C$F$*$j!$4{B8%"%W%j %1!<%7%g%s$X$N %$%s%/%j%a%s%?%k$JF3F~$,2DG=$G$"$k!% Globus $O 3, AX E* $J 9= B$ $r ;} $A!$ 9b %l %Y %k $N Globus %5!< %S%9$O%m!< %+%k%5!<%S%9$N>e$K9=C[$5$l!$%m!<%+%k%5!< %S%9$N<oN‘ $K0MB8$7$J$$6Q0l$J%$%s%?%U%’!<%9$rDs6!$7 $F$$$k!%$3$3 $G$O!$:#2s$N<BAu$K:]$7$FFC$K=EMW$G$"$k 3 $D $N%5!< %S%9 (Security !$ Resource Management !$ Information Infrastructure) $* $h $S Globus $K $* $1 $k 1s3V%8%g%V<B9T$N;EAH$_$K$D$$$F>\$7$/@bL@$9$k!% 3.1 Security %f!<%6 G’ >Z $d 0B A4 $J (secure $J ) DL?. $r <B 8= $9 $k $? $a!$ Globus $O Grid Security Infrastructure (GSI) $r Ds 6! $7 $F $$ $k!% GSI $O 8x 3+ 80 $K $h $k 0E 9f 2=!$ X.509 >ZL@ =q $* $h $S Secure So ck et Lay er (SSL) DL?. %W %m %H %3 %k$K4p$E $$ $F<B Au $5$l!$ $3 $l$K single sign-on( %Q%9%o!< %I $r 1 EY$@$1F~ NO$9$l $PNI$$ ) $*$h$S0Q G$ (delegation) $N 3H D% $, $J $5 $l $F $$ $k!% %f!< %6 $O <+ J, $N >Z L@ =q $r G’ >Z 6I$KH/9T$7 $F$b$i$&I,MW$,$"$k!%%5!<%P>e$K$O%f!<%6$N Globus ID( >ZL@=q$K5- :\$5$l $F$$ $k ) $H%m!<%+%k %f!<%6 ID(Unix $N%"%+%&%s%H$J$I ) $H$NBP1~I=$,$"$j!$$3$NI= $K=>$C$?%m!<%+%k%f!<%6$N8"8B$G%8%g%V$,<B9T$5$l$k!% 3.2 Resource Management Globus Resouce Allo cation Manager (GRAM) $O7W ;;;q 8; ( %W %m%;%C%5 ) 4IM} $N$? $a$N%5!< %S%9$rDs6!$9$k!% GRAM $O LSF !$ NQS !$ Condor $J $IMM!9$J ( %5%$%H 8GM- $N ) ;q8;4IM} %D!<%k $KBP $9$k 6& DL$N %$%s%?%U%’!<%9$rDs6!$9$k!% GRAM $N%"!<%-%F%/%A%c $K $*$$$F$O!$ gatekeeper $H jobmanager $,<gMW$J%3%s %]!< %M %s%H $G$" $k!% gatekeeper $O %/%i %$ %"%s %H$+ $i $N %8%g%VMW5a$r BT$A<u $1$k %5!<%P $G$"$j!$ jobmanager $O gatekeeper $K $h$C $F @8 @. $5 $l!$ <B :] $N ;q 8; 4I M} J} K! $K =>$C$F %8%g%V$r@8@.$9$k%W%m%;%9$G$"$k!% jobmanager $O%m!<%+%k$J ;q8;4IM}%D!<%k$K1~$8$?7?$r;}$A!$Nc$($P LSF 7? $N jobmanager $N >l 9g $O LSF $N bsub %3%^ %s %I $r ;H$C $F %8%g %V $r %-%e!< $K Ej F~ $7!$ LSF $N %9 %1 %8%e!< %j %s %0 $K 1~ $8 $F %[ %9 %H >e $G %8%g %V $, <B 9T $5 $l $k!% $^ $?!$ $3 $l $i$N ;q 8; MW5a $K 4X $9$k >p Js $O RSL (Resource Sp eci�cation Language) $H8F$P$l$k8@8l$rMQ$$$F5-=R $5$l!$3F%3%s%]!<%M%s%H4V$G8r49$5$l$k!% 3.3 Information Infrastructure Globus $O Metacomputing Directory Service (MDS) $H 8F $P $l $k LDAP(Ligh t-w eigh t Directory Access Proto col) $r MQ $$ $? >p Js %5!< %S %9 %7 %9 %F %‘ $r Ds 6! $7 $F $$ $k!% Globus $N MDS $O Hs =8 Cf 4I M} J} <0

I= 1 Globus $,Ds6!$9$k%5!<%S%9 Service Name Description Security GSI authentication $J$I$N%;%-%e%j%F%#%5!<%S%9 Information Infrastructure MDS/GRIS/GI IS >pJs%5!<%S%9 Resource Management GRAM/RSL/DUROC ;q8;4IM}$*$h$S;q8;MW5aEy$N%5!<%S%9 Data Management GASS/GSIFTP %j%b!<%H%G!<%?$X$N%"%/%;%9%5!<%S%9 Communication Nexus/Globus IO DL?.%5!<%S%9 F ault Detection HBM %7%9%F%‘$N>uBV$*$h$S>c328!CN%5!<%S%9 Portabilit y 9b$$0\?"@-$rDs6! (lib c !$ pthread library $J$I ) (pull %b %G %k ) $G $" $j !y !$ >p Js $N Ld $$ 9g $o $; $d >p Js $r 3J G< $9 $k L> A0 6u 4V $N 9= C[ $N $? $a $K LDAP $r MQ $$ $F $$ $k!% MDS $N<gMW $J %3 %s %]!< %M %s %H $O Grid Resource Information Service(GRIS) $H Grid Index In- formation Service(GI IS) $G $" $k!% GRIS $O 7W ;; %5!< %P>e$G F0:n$9 $k LDAP $N%5!<%P$G $"$j!$ GRIS $K Ld $$9g$o$;$k$3$H$K$h$C$F$=$N7W;;;q8;$K4X$9$k>pJs$r 3MF@$9$k$3$H $,$G$- $k!% GRIS $,Ds6!$9$k>p Js$O%G %U%) %k %H $G $O globus $N %P!<%8%g %s!$ 7W ;; 5! $N%O!< %I %&%’ %" / %= %U%H %&%’%" >pJs $*$h $S gatekeeper/jobmanager $K 4X$9$k>pJs$G $"$k$,!$ I,MW$K 1~$8$F GRIS $,Ds6!$9$k >p Js $r DI 2C / :o =| $9 $k ;v $, $G $- $k!% GRIS $, C1 BN $N 7W ;; %5!<%P$N>pJs$r07$&$N$KBP$7!$ GI IS $OJ#?t$N GRIS $N >p Js$r$^$H$a$F07$&;EAH$_$rDs6!$7!$$=$l$K$h$C$F!VJ# ?t $N%5%$%H$K$^$?$,$C$?2>A[E*$JAH?%!W$N>pJs$rDs6!$9 $k MDS %5!<%P$H$7$F5!G=$9$k!% 3.4 Globus $K$*$1$k%8%g%V<B9T$N;EAH$_ Globus $r MQ $$ $F 1s 3V ;q 8; >e $G %8%g %V $r <B 9T $9 $k >l 9g!$0J2<$N$h$&$JN.$l$K$J$k!% ( 1 ) %/ %i %$ %" %s %H $+ $i %f!< %6 %3 %^ %s %I $" $k $$ $O API $rMx MQ$7$F gatekeeper $K %8%g%V<B 9T$N MW5a$r =P $9!%<B 9T$9 $Y$- %W%m %0%i %‘$O RSL $K =>$C$? 5-K! $G%/%i%$%"%s%H$,;XDj$9$k!% ( 2 ) gatekeeper $,%/ %i %$ %" %s %H $+ $i$N MW 5a $r <u $1 <h $k$H!$ %/%i%$ %"%s%H $H gatekeeper $H$N 4V$GAj 8_ G’>Z$,9T$J$o$l$k!% ( 3 ) gatekeeper $OE,@Z$J jobmanager $r@8@.$9$k!% ( 4 ) @8 @. $5 $l $? jobmanager $O %/ %i %$ %" %s %H $K $h$C $F;XDj$5$l$?%W %m%0%i%‘$r <B9T$9$k%8%g %V%W%m%; %9$r@8@.$9$k!% ( 5 ) %8%g %V <B 9T $N @. 8y / <: GT / =* N; / 7k 2L $N DL CN $d %8%g%V$N<h$j>C$7 MW5a$J$I$N $d$j$H$j $O!$%/%i%$ %" %s %H $H jobmanager $N 4V $G 9T $J $o $l $k!% %8%g %V %W%m %; %9 $N =PNO Ey $O GASS $r2p $7 $F %/ %i%$ %" %s%HB&$N=PNO$KAw$i$l$k!% $3$N $h$&$K!$ Globus $O%/%i%$%"%s%H / %5!<%P%b%G%k$K 4p $E$/C1=c$J<B9T%b%G%k$rDs6!$9$k$HF1;~$K!$%8%g%V%W %m %;%9$N@8@.$d>uBV3NG’!$<B9T$N<h$j>C$7$H$$$C$?;q8; 4IM}%7%9%F%‘ 8GM-$N 5!G=$r jobmanager $KG$$;$k $3$H$K $h $j!$3F%5%$%H$N%9%1%8%e!<%j%s%0%]%j%7!<$K0MB8$7$J !y %P!<%8%g%s 1.1.2 $^$G$O=8Cf4IM}J}<0 (push %b%G%k ) $G$"$C$? $$=@Fp$J;q8;4IM}5!9=$r<B8=$7$F$$$k!% 4. Ninf-G $N<BAu 4.1 <BAu$N35MW Ninf-G $O<B AuCf $G $"$j!$ K\@a $G $O8= :_<B Au $r=* $($F $$ $k It J, $K 4X $7 $F @b L@ $9 $k!% :# 8e $N M= Dj Ey $K $D $$ $F $O 6 @a $G =R $Y $k!% Ninf-G $N <B Au $N 4p K\ E* $J %" %$ %G %" $r 0J 2<$K<($9!% � %j %b!< %H %i %$ %V %i %j $N 8F $S =P $7 $K $O!$ Globus $N GRAM $r Mx MQ $9 $k!% $D $^ $j!$ Globus $N gate- keeper $r %5!< %P $H $7 $F Mx MQ $7!$ %/ %i %$ %" %s %H $O Globus $N gatekeeper $K BP $7 $F %8%g %V MW 5a $r Aw $k!%%j%b!<%H%i%$%V%i%j$N<B9TCf$K>c 32$,H/@8$7$? >l9g$O GRAM $,8!CN$9$k!% � %j %b!< %H %i %$ %V %i %j $N %Q %9 $N J] ;}!$ 8! :w $K GRIS $rMQ$$$k!%6qBNE*$K$O!$%j%b!<%H%i%$ %V%i%j$N:n@. ( EPO? ) ;~$K GRIS $K%Q%9$N>pJs$rEPO?$9$k!% � 0z ?t >p Js $N J] ;}!$ 8! :w $b GRIS $r MQ $$ $F 9T $J $&!% 6q BN E* $K $O!$ %j %b!< %H %i %$ %V %i %j :n @. ( EP O? ) ;~ $K GRIS $K0z?t>pJs$rEPO?$9$k!% Ninf-G $G $O 3F%3 %s %]!<%M %s %H$* $h $S%3 %s %]!<%M %s %H4V $N%W%m%H%3 %k$,$I$N$h$&$K<BAu$5$l$F$$$k$+$K$D$$$F!$ 0JA02f!9$,:n@.$7 $? NES %7%9%F%‘$G $"$k Ninf 8) $N<BAu J}K!$HHf3S$7$F$^$H$a$?$b$N$r I= 2 $K<($9!% Ninf-G $O Ninf $r %Y!< %9 $K <B Au $5 $l $F $* $j!$ Nc $( $P %j %b!<%H%i%$%V%i%j$N9=C[ $KI,MW$H$J$k IDL(Interface Description Language) %U%! %$ %k $N %3 %s %Q %$ %i $N <g MW It J, Ey!$ ;H $( $k It J, $O $= $N $^ $^ Mx MQ $7 $F $$ $k!% 0J 2< $G $O!$ Globus T oolkit $r MQ $$$F <B Au$7 $? Ninf-G $N%3 %s %]!< %M %s%H / 5!G= $K 4X$7 $F!$ Ninf $K BP$7 $F $I$N $h$& $J =$@5$r2C$($?$+$H$$$&E@$K>GE@$rEv$F$F@bL@$9$k!% 4.2 %j%b!<%H%i%$%V%i%j$N9=C[$*$h$SEPO? Ninf $G $O!$ 4{ B8 $N %i %$ %V %i %j $r Ninf %5!< %P >e $G %j %b!<%H%i%$%V%i%j$H$7$F:n@.$9$k>l9g!$ ( 1 ) %i%$%V%i%j4X?t$N8F $S=P$7>pJs$r Ninf IDL $H8F $P$l$k8@8l$G5-=R$9$k!% ( 2 ) Ninf IDL %3%s%Q %$%i $G IDL %U%!%$ %k$r %3%s %Q%$ %k$7!$%9%?%V%k!<%A%s$r:n@.$9$k!% ( 3 ) %9%?%V%k!<%A%s $H4X?tK\ BN$r%j%s%/ $7!$%j%b!<%H %i%$%V%i%j$r:n@.$9$k!% ( 4 ) Ninf %5!< %P $r F0 $+ $7!$ :n @. $5 $l $? %j %b!< %H %i %$

I= 2 Ninf-G $H NS $N<BAuJ}K! Ninf-G NS %5!<%P Globus $N gatekeeper FH<+$N%5!<%P %8%g%VMW5a Globus $N API $r;H$C$F gatekeeper $KEj$2$k FH<+$N%W%m%H%3%k$K$h$j%/%i%$%"%s%H$,%5!<%P$KMW5a %j%b!<%H%i%$%V%i%j$N%Q%9 GRIS $KEPO? %5!<%P$KEPO? 0z?t>pJs GRIS $KEPO? %5!<%P$KEPO? %V%i%j$rEPO?$9$k!% $H $$$C $? <j =g$r F’ $‘!% Ninf %5!<%P $K %j %b!<%H %i %$ %V%i %j $r EP O? $9 $k $3 $H $K $h $j!$ %j %b!< %H %i %$ %V %i %j $N %Q %9 $O Ninf %5!< %P $, J] ;} $9$k ;v $, $G $- $k!% Ninf $G$O Ninf %5!< %P$,%/%i%$%"%s%H$+$i$NMW5a$r<u$1<h$k$H!$;XDj$5 $l $? %i %$%V %i %jL> $r %-!<$H $7 $F Ninf %5!< %P <+?H $, J];} $7 $F $$ $k %j %b!< %H %i %$ %V %i %j $N %Q %9 $r 8! =P $7!$ <B 9T $9 $k!% $= $N $? $a!$%/ %i %$ %"%s %H $, Ninf %5!<%P $K %j %b!<%H %i %$ %V %i %j $N <B 9T MW 5a $r =P $9 >l 9g!$ %i %$ %V %i %j L> $@ $1 $r ;X Dj $9 $l $P NI $$!% $7$+ $7!$ GRAM $N API $O ;E MM $H $7 $F %5!< %P >e $G <B 9T $9 $k %W %m %0 %i %‘ $N %Q %9 $r ;X Dj $9 $k I, MW$,$"$k!% Ninf-G $G $O Globus $N GRAM $rMQ$$$F %8%g %VMW5a$r9T$J$C$F$$$k$?$a!$%/%i%$%"%s%H$,%j%b!< %H %i %$ %V %i %j $N %Q %9 $r CN $k I, MW $, @8 $8 $k!% $= $N $? $a!$ Ninf-G $G$O%j %b!<%H%i %$%V%i%j $N%Q%9$r GRIS $K EPO? $7!$%/%i%$%"%s %H$O%i %$%V%i %jL>$r %-!<$H $7$F GRIS $r 8! :w$7!$%j%b!<%H%i%$%V%i%j$N%Q%9$r<hF@$9$k$H$$$&<B Au$H$J$C$F$$$k!% 4.3 0z?t>pJs$N<hF@ Ninf $G $O!$ %j %b!< %H %i %$ %V %i %j $N %Q %9 $H F1 MM $K!$ 0z ?t $dJV$jCM$N>pJs ( 0z?t>pJs ) $b Ninf %5!<%P$KEPO?$5$l $F $$ $k!% %/%i %$ %"%s %H $O Ninf %5!< %P $KLd $$ 9g$o $; $k$3 $H $K$h$j%j%b!<%H%i%$%V%i%j$N0z?t>pJs$r<hF@$7!$$=$N >p Js$K=>$C$F0z?t$r%5!<%P$KAw$j!$7W;;7k2L$r%5!<%P$+ $i <u$1<h$k!% Ninf-G $G $O%j%b!<%H %i%$%V%i%j $N%Q%9$H F1MM$K0z?t>p Js$b GRIS $KEPO?$7!$%/%i %$%"%s %H$O%i %$ %V%i%jL>$r80 $H$7$F GRIS $r8!:w$7!$0z ?t>pJs $r<hF@ $9 $k$H$$$&<BAu$H$J$C$F$$$k!% 4.4 LDIF %U%!%$%k$N:n@. Ninf-G $N IDL %3%s %Q %$ %i $O Ninf $HF1 MM $K %9 %? %V %=!< %9 %U%! %$ %k $H Make�le $r @8 @. $9 $k $,!$ Ninf-G $G $O $= $N B> $K0z ?t>p Js$r @8@. $9$k $?$a $N %=!<%9 %U%!%$ %k ( 0z ?t >pJs%=!<%9%U%!%$%k ) $r@8@.$9$k!%@8@.$5$l$? Make�le $r MQ $$ $F make %3 %^ %s %I $r <B 9T $9 $k $H!$ %9 %? %V %=!< %9 %U%! %$ %k $r %3 %s %Q %$ %k $7 $F %j %b!< %H %i %$ %V %i %j $r @8 @. $9 $k B> $K!$ 0z ?t >p Js %=!< %9 %U%! %$ %k $r %3 %s %Q %$ %k!$ <B 9T $7 $F 0z ?t >p Js $r XML 7A <0 $G I= $7 $? %U%! %$ %k $r @8 @. $9 $k!% $= $7 $F!$ $5 $i $K $= $N XML 7A <0 $N %U%! %$ %k $r $b $H $K!$ %j%b!< %H%i %$%V %i %j$K 4X$9 $k>p Js ( %j%b!< %H%i %$ %V %i%jL>!$%Q%9$* $h$S0z?t>pJs$J $I ) $r GRIS $KEPO?$9 $k $? $a $K I, MW $H $J $k LDIF(LDAP Data Interc hange F ormat) 7A <0 $N %U%! %$ %k $r @8 @. $9 $k!% Ninf-G $G $O!$ %[ %9 %H $N >p Js $K 4X $9 $k LDIF %U%! %$ %k $H!$ %j %b!< %H %i %$ %V %i %j $N 3F %(%s %H %j ( 4X ?t ) $4 $H$N LDIF %U%! %$ %k $r @8 @.$9$k!% LDIF $O LDAP $N%(%s %H%j$r 4JC1$J %F%-%9 %H (ASCI I) 7A <0 $G I= 8= $9 $k $? $a %U%)!< %^%C %H $G $" $j!$ ldap add $d ldapse ar ch $J$I$N LDAP %D!<%k$NF~=PNO$K MxMQ$5$l$k!% LDIF %(%s%H%j$N 4pK\ E*$J 7A<0$r ?^ 1 $K<( $9!%B0@-CM$,%F %-%9%H$GI=8=$G$-$J$$>l9g$d%5%$%:$,Bg dn: < <1JLL> > < B0@-5-=R;R >: < B0@-CM > < B0@-5-=R;R >:: <base64 $G%(%s%3!<%I$7$?B0@-CM > ... ?^ 1 LDIF %U%!%$%k$N%U%)!<%^%C%H $-$9$. $k $h $& $J >l9g $K $O!$ base64 enco ding $r9T $J $&!% ?^ 2 $K%/%i%$%"%s %H$H%5!<%P 4V$G%G!<%? $r pingp ong E> Aw $9 $k %j %b!< %H %i %$ %V %i %j $N IDL %U%! %$ %k $r <( $9!% $^ $?!$ $3 $N IDL %U%! %$ %k $r $b $H $K!$ A0 =R $N <j =g $K =>$C $F @8@.$5$l$?%[%9%H$N>pJs$K4X$9$k LDIF %U%!%$%k$r ?^ 3 $K!$ %j %b!< %H %i %$ %V %i %j $N >p Js $K 4X $9 $k LDIF %U%! %$ %k$r ?^ 4 $K<($9!% $3$l$i$N LDIF %U%!%$%k$O make $r Module perf; Define pingpong(mode_in int n, mode_in int A[n], mode_out int B[n], mode_out double usec[1]) "n Bytes ping-pong transfer for performance evaluation." Required "pingpong.o" Calls "C" pingpong(n, A, B, usec); ?^ 2 pingp ong %i%$%V%i%j$N IDL %U%!%$%k dn: sw=GridRPC, hn=ninf.aist.go.jp, dc=gci, dc=jp, o=Grid objectclass: GlobusSoftware hn: ninf.aist.go.jp cn: GridRPC ?^ 3 %[%9%H>pJs$K4X$9$k LDIF %U%!%$%k <B 9T $7 $? %G%# %l %/ %H %j $K @8 @. $5 $l!$ make install %3 %^ %s%I$r<B9T$9$k$3$H$K $h$j!$ Globus $,CV $+$l$F$$$k %G%# %l%/ %H%j (deploy %G%# %l%/ %H%j ) $N%5%V %G%#%l %/%H %j ( $ f DEPLOY DIR g /var/gridrpc/ ) $K%3 %T!<$5 $l $k!% 4.5 GRIS $X$NEPO? :n @. $5 $l $? LDIF $O Ninf-G $N %j %b!< %H %i %$ %V %i %j $* $h $S %5!< %P 7W ;; 5! $N >p Js $r Ds 6! $9 $k!% GRIS $K BP $7 $F >p Js $r Ds 6! $9 $k >p Js %W %m %P %$ %@ $O!$ I8 =‘ =P NO $K LDIF %* %V %8%’ %/ %H $r @8 @. $9 $k %$ %s %? %U%’!< %9 $r Hw $( dn: rpcFuncname=perf/pingpong, sw=GridRPC, hn=ninf.aist.go.jp, dc=gci, dc=jp, o=Grid objectclass: GridRPCEntry hn: ninf.aist.go.jp rpcFuncname: perf/pingpong module: perf entry: pingpong path: /home/ninf/tests/pingpong/_stub_pingpong stub:: PGZ1bmN0aW9uICB2ZXJzaW9uPSIyMjEuMDAwMDAwIiA+PGZ1bmN0aW9uX25hbWUgbW9kdWxl PSJwZXJmIiBlbnRyeT0icGluZ3BvbmciIC8+IDxhcmcgZGF0YV90eXBlPSJpbnQiIG1vZGVf ... ( 0J2<>JN, ) ?^ 4 pingp ong %i%$%V%i%j$N LDIF %U%!%$%k $F $$$k I,MW$, $"$j!$ Ninf-G $N>l 9g$O@8 @.$5$l $? LDIF %U%! %$ %k $r cat %3 %^ %s %I $J $I $K $h$C $F I8 =‘ =P NO $K @8 @. $9 $k ;v $K $h $j!$ %j %b!< %H %i %$ %V %i %j $N >p Js $r Ds 6! $9 $k >p Js %W %m %P %$ %@ $r :n @. $9 $k $3 $H $, $G $- $k!% GRIS $, $3 $l $i $N >p Js %W %m %P %$ %@ $+ $i $N >p Js $r <h F@ $9 $k $h $& $K $9 $k $? $a $K $O!$ GRIS $N @_ Dj %U%! %$ %k $r =$ @5 $9 $l $P NI $$!% GRIS $r :F 5/ F0 $9 $k I, MW $O $J $$!% GRIS $N @_ Dj %U%! %$ %k $O grid-info-resource.conf $G $" $k!% ?^ 5 $K grid-info-resource.conf %U%! %$ %k $N Nc $r <( $9!% $3$N@_Dj%U%!%$%k$O 1 9T$K 1 $D$N>pJs%W%m%P%$%@$N%( %s %H%j$,5-=R$5$l$k%U%)!<%^%C%H$G$"$j!$:G=i$N 3 $D$N%( %s %H%j$O%G%U%)%k%H$N>pJs%W%m%P%$%@$G$"$k!%:G8e$N9T $, Ninf-G $,@8@.$7$? LDIF %U%!%$%k$r;2>H$9$k$?$a$N %(%s%H%j$G$"$j!$ $3$N$h$& $K GRIS $N@_Dj%U%! %$%k$r 5-=R $9$k$3 $H$K $h $j!$ GRIS $O $ f DEPLOY DIR g /var/gridrpc/ %G%# %l %/%H%j$K$"$k$9$Y $F$N LDIF %U%!%$%k$K=q$+$l $F$$$k>p Js$rDs6!$9$k$3$H$,$G$-$k!% 4.6 %/%i%$%"%s%H API( Ninf Cal l $J$I ) Ninf $O %/ %i %$ %" %s %H $, %j %b!< %H %i %$ %V %i %j $r 8F $S =P $9 $? $a $N API $H $7 $F!$ Ninf Cal l() $d $= $N Hs F1 4| HG $G $" $k Ninf Cal l Async() $J $I $r Ds 6! $7 $F $$ $k!% $3 $l $i $N 4X ?t $N Bh 0l 0z ?t $O %j %b!< %H %i %$ %V %i %j $N <1 JL ;R ( %b %8%e!< %k L>$H %(%s %H%j L> $K$h $j9= @.$5 $l $k ) $G $"$j!$ $3 $N <1JL;R$rMxMQ$7$F%5!<%PB&$G<B:]$N%Q%9$d0z?t>pJs$r 8! :w $9 $k!% Ninf-G $G $b $= $l $i $N API $N 8F $S =P $7 %$ %s %?%U%’!<%9$K$OJQ99$,$J$$!% $7 $+ $7!$ Ninf $G $O %/ %i %$ %" %s %H $+ $i Ninf %5!< %P $K BP $7$F c onne ct() $r$+$1$F TCP %9%H%j!<%‘$r3NN) $7!$ $= $N 8e %5!< %P $+ $i %9 %? %V $N >p Js $r 3M F@ $7 $? $j!$ <B :] $K ( %5!< %P $r 2p $7 $F ) %j %b!< %H %i %$ %V %i %j $H $N 4V $G 0z ?t $d JV $jCM$NAw <u?.$r9T $J$C$F$$$? $N$KBP$7!$ Ninf-G $G$O Globus $N API $rMxMQ$7$F gatekeeper $K%8%g %V$rEj$2 $k ;~E@$G!$%j%b!<%H%i%$%V%i%j$N%Q%9$rCN$C$F$*$/I,MW $, $" $k!%$= $N $?$a!$ %/%i %$ %"%s %H$O gatekeeper $K %8%g %V $rEj$2$kA0$K!$Bh0l0z?t$G;XDj$5$l$?%j%b!<%H%i%$%V %i %j$N<1JL;R$r80$H$7$F$=$N%j%b!<%H%i%$%V%i%j$K4X$9 $k>pJs$r GRIS $KLd$$9g $o$;!$ %j%b!<%H %i%$%V %i%j$N %Q %9 $r<hF@$9$k!%$^$?!$F1MM$K0z?t>pJs$b:G=i$K<hF@$7$F $7 $^$&!%$3$l$i$N<hF@$7$?>pJs$O%/%i%$%"%s%HB&$GJ]B8 $7 $F$*$-!$<!2s0J9_F1$8%j%b!<%H%i%$%V%i%j$r8F$S=P$9 >l9g$K$O GRIS $KLd$$9g $o$;$: $K%m!<%+ %k$J8! :w$G:Q $‘ $h$&$J<BAu$K$7$?!% 5. Grid RPC %7%9%F%‘$N@-G= A0@b$G<($7$?%5!<%P$H$N4V$G %G!<%?$N pingp ong E>Aw $r 9T$J$&%j %b!<%H%i%$ %V%i%j$rMQ $$$F!$ Ninf-G $K$*$1 $k%8%g%V<B9T$N@-G=$rB,Dj$7$?!%B,Dj9‘L\$O0J2<$N 4 9‘ L\$G$"$k!% � GRIS 8!:w;~4V %/ %i %$ %" %s %H $, GRIS $K %j %b!< %H %i %$ %V %i %j $N >p Js $rLd $$ 9g$o $;$k ;~ 4V!%<B :]$K $O%[ %9 %H$N Distin- guished Name(Host DN) $N 8! :w!$ Host DN $r base $H$7!$ %i %$%V %i %j $N <1JL ;R $r %-!< $H $7$? %j %b!< %H %i %$ %V %i %j $N %Q %9 $N 8! :w!$ Host DN $r base $H $7!$ %j %b!< %H %i %$ %V %i %j $N <1 JL ;R $r %-!< $H $7 $? 0z ?t >p Js $N 8! :w $N 3 2s $N LDAP $N %i %$ %V %i %j 4X ?t ( ldap se ar ch s() ) $rMQ$$$?8!:w$,9T$J$o$l$k!% � GRAM 8F$S=P$7;~4V %/ %i%$ %"%s %H$, %5!<%P$G $"$k gatekeeper $K%8%g %V $NMW5a$rAw?.$7$F$+$i!$<B:]$K%j%b!< %H%i%$%V%i%j $,<B9T$5$l$F%j%b!<%H%i%$%V%i%j$+$i 0z?t$NAw?.MW 5a$,FO$/$^$G$N;~4V!% � upload ;~4V %/%i%$%"%s%H$+$i%j%b!<%H%i%$%V%i %j$K%G!<%?$rE> Aw$9$k;~4V!% � download ;~4V %j%b!<%H%i%$%V%i%j$+$i%/%i%$%"%s %H$K%G!<%?$rE> Aw$9$k;~4V!% %G!< %?%5 %$%: $r 256byte $+$i 64MB $^ $G 4 G\$: $DJQ 2= $5$;$F>e5- 4 9‘L\$rB,Dj$7$?!%%/%i%$%"%s%H$H%5!<%P$N N>J}$H$b;:Am8&$N%^%7%s (LAN @\B3$5$l$F$$$k ) $GF0$+ $7$?>l9g$H!$ %/%i%$%"%s%H$OEl9)Bg$G!$%5!<%P$O;:Am8& $GF0$+$7$? >l9g$NFsDL$j$N4D6-$G<B83$r9T$J$C$?!%El9) Bg $+ $i ;: Am 8& $X $N %k!< %H $O WIDE !A IMNet 7P M3 $G!$ ftp $K$h$k %U%!%$ %k$N E>Aw %9 %k!<%W%C %H$O Ls 200KB/sec $G$"$k!%;:Am 8&$+ $iEl 9)Bg $X$N%k!< %H$O IMNet !A sinet 7P M3 $G!$ ftp $K $h $k %U%! %$ %k $N E> Aw %9 %k!< %W%C %H $O Ls 600KB/sec $G $" $k!%%/ %i %$ %"%s %H $r ;:Am 8& $GF0 :n $5 $; $?>l9g$N7k2L$r ?^ 6 $K!$El9)Bg$GF0:n$5$;$? >l9g$N7k2L $r ?^ 7 $K<($9!%%0%i%U $K$O!$$=$l $>$l 4 2s$:$D7WB,$7 $? $&$A$N:G>.CM$r<($7$F$$$k!%?^ 7 $N Y <4$O log scale $K $J$C $F $$ $k!% LAN 4D 6- $G $O GRIS $N 8! :w ;~ 4V $O Ls 5

# Format: TTL cmd [arg...] 600 ${bindir}/globus-version -ldif 600 ${bindir}/grid-info-host 30 ${libexecdir}/globus-gram-scheduler -dmdn "${GRID_INFO_ORGANIZATION_DN}"\ -conf ${sysconfdir}/globus-jobmanager.conf -type fork -rdn jobmanager \ -machine-type unknown 0 cat ${localstatedir}/gridrpc/*.ldif ?^ 5 grid-info-resource.conf %U%!%$%k$NNc ?^ 6 pingp ong E>Aw$N<B9T;~4V (LAN 4D6- ) ?^ 7 pingp ong E>Aw$N<B9T;~4V (W AN 4D6- ) IC!$ GRAM 8F$S=P$7$O 1 IC<eDxEY$G$"$j!$$=$N;~ 4V$K $[$H$s $IMI $l $O$J $+$C $?!% W AN 4D6- $G$N GRIS $N8! :w ;~4V$OJ?6QE*$K$O 6 ICDxEY$G$"$C$?$,!$$=$NMI$i$.$,Bg $- $/!$ ;~ $K $O 20 IC Dx EY $+ $+ $k $3 $H $b $"$C $?!% GRAM 8F $S=P$7$O J?6QE*$K $O 1 IC6/DxEY $G$"$C$?$,!$ $d$O$j 4 IC $+ $i 6 IC Dx EY $+ $+ $k $3 $H $b $"$C $?!% $3 $l $O W AN 4D 6- $K $* $1 $k DL ?. @- G= $N JQ F0 $K $h $k $b $N $H 9M $( $i $l $k!% GRIS $O:G=i$K0lEY8!:w$5$l$k$@$1$G$"$j!$$3$N=hM}$r %W %m%0%i%‘$N=i4|2=;~$K9T$J$($P!$%j%b!<%H%i%$%V%i%j 8F$S=P$7;~$N%*!<%P!<%X%C%I$H$O$J$i$J $$!% GRAM $N 8F $S =P $7 $K 1 IC Dx EY $+ $+ $k $3 $H $, %j %b!< %H %i %$ %V %i %j 8F $S=P$7;~$N%*!<%P!<%X%C%I$H$7$FL5;k$G$-$k$+$I$&$+ $O!$ %G!<%?$NE>Aw;~4V$d%j%b!<%H%i%$%V%i%j$N<B9T;~4V $H $N7s$M9g$$$K$h$k!%$7$+$7!$%0%j%C%I$GF0:n$5$;$k$h $& $J1~MQ%W%m%0%i%‘$NN3EY$OHf3SE*Bg$-$$$3$H$,A[Dj$5 $l $k!%$^$?!$%Q%i%a!<%?%5!<%A$N$h$&$JHf3SE*N3EY$N>. $5$J7W;;$rB??t9T$J$&$h$&$J>l9g$K$O!$ GRAM 8F$S=P $7 $O0lEY$@$19T$J$$!$0J9_$O5/F0$5$l$?%j%b!<%H%i%$%V %i%j$H%/%i %$%"%s%H$H$N4V$G@\B3$rJ];}$7$F7W;;$r?J$a $k$H$$$&5!G=$rDs6!$9$k$3$H$K$h$j!$ GRAM 8F$S=P$7 $N%*!<%P!<%X%C%I$rAjBPE*$KM^$($k$3$H$,2DG=$H$J$k!% 6. $^$H$a$H:#8e$NE8K> K\ 9F $G $O Globus T oolkit $r MQ $$ $F <B Au $7 $? Grid RPC %7%9 %F %‘$G $" $k Ninf-G $K$D $$ $F!$$= $N @_ 7W J} ?K!$ <B AuJ}K!$* $h$S4pK\@- G=$rJs9p $7$?!% Ninf-G $O<BAuCf $G$"$j!$:#8e2<5-$N$h$&$J3+H/$r?J$a$kM=Dj$G$"$k!% � GRAM $rMQ$$$?%(%i!<%O%s%I%j%s%0$r<BAu$9$k!% � Globus IO $r MQ $$ $F %j %b!< %H %i %$ %V %i %j $+ $i %/ %i %$%"%s%H$K7W;;7k2L$rDLCN$9$k$h$&$K=$@5$9$k!% � %/%i%$%"%s%H$H%j%b!<%H%i%$%V%i %j$H$N@\B3$rJ];} $9$k%W%m%H%3%k$r<BAu$9$k!% � %/ %i %9 %? $r Mx MQ $9 $k $? $a $N GRAM(jobmanager) $r:n@.$9$k!% � 3,AX2= $N3N G’$d Condor $N Match Maker $J$IB> $N %7%9%F%‘$H$NE,9g@-$J$I$K4X$7$F@_ 7W$r3NG’$9$k!% <U<- K\8&5f$K:]$7!$F|:"5DO@$K;22C$7 $FD:$$$F$$$k Ninf %A!<%‘$N3’MM$K46<UCW$7$^$9!% ;2 9M J8 8% 1) F oster, I. et.al.(eds.): The GRID: Blueprint for a New Computing Infrastructur e , Morgan Kaufmann (1999). 2) Matsuok a, S., et.al.: Design issues of Netw ork Enabled Server Systems for the Grid. http://www.eece.unm.edu/ � dbader/grid/. 3) Nak ada, H., et.al.: Design and implementa- tions of Ninf: tow ards a global computing infrastructure, FGCS , V ol. 15, pp. 649{658 (1999). 4) Casanov a, H. et.al.: NetSolve: A Netw ork Server for Solving Computational Science Problems, Sup er c omputer Applic ations and High Performanc e Computing , V ol. 11, No. 3, pp. 212{223 (1997). 5) Abramson, D., et.al.: High Performance Mo d- eling with Nimro d/G: Killer Application for the Global Grid?, IPDPS , pp. 520{528 (2000). 6) http://www.gridforum.org/. 7) http://www.globus.org. 8) Cf ED =( 4p B> : Netw ork Enabled Server System $N @_7W , HPC 8& 5f2qJs 9p , V ol. 2000, No. 57, pp. 69{74 (2000).