1 Jini $rMQ$$$? Computing P ortals System $N3+H/ Nk B< K- B@ O: y >> 2, Ao y Cf ED =( 4p yy 4X 8} CR ;L yy Jipang(Jini-based P ortals Augmen t Grid) %7 %9 %F %‘ $O!$ J, ;6 %* %V %8%’ %/ %H 5; =Q Jini $r 4p HW $K 9= C[ $5 $l $? %]!< %? %k %7 %9 %F %‘ $G!$ Ninf $d NetSolv e, Globus Ey $N 3F Grid %7 %9 %F %‘ $, Ds 6! $9 $k ;q 8; $r E} 9g $7!$ 3H D% @- $H =@ Fp @- $r ;}$C $?Bg 5, LO 7W ;; 4p HW $r 9= C[ $9 $k!% $^ $?!$ $=$N 7W ;; 4p HW $r ;H MQ $9 $k $? $a $N %f!<%6 %$ %s %? %U%’!< %9 $H $7 $F!$ %W %m %0 %_ %s %0 %$ %s %? %U%’!< %9 $H GUI %" %W %j %1!< %7%g %s $r Ds 6! $9 $k!% %f!< %6 $O!$ $3 $N %f!< %6 %$ %s %? %U%’!< %9 $r MQ $$ $k $3 $H $K $h$C $F!$ 3F Grid %7 %9 %F %‘ $N Aj 0c $r 0U <1 $9 $k $3 $H $, $J $/!$ Grid $r 4J JX $+ $D F) 2a E* $K ;H MQ $9 $k $3 $H $, $G $- $k $h $& $K $J $k!% $^ $?!$ $3 $N $H $-!$ Grid %7 %9 %F %‘ $N %/ %i %$ %" %s %H %Q%C %1!<%8$r%$ %s%9%H!< %k$9$k I,MW$O $J$/!$ Ja v a $N<B 9T;~4D 6-$5$($" $l$P$h $$!%K\9F $G$O!$$3 $N Jipang %7%9%F%‘$,<B8=$9$k5!G=$H$=$N%"!<%-%F%/%A%c$K4X$7$F=R$Y$k!% Ov erview of Jini-based Computing P ortals System To yot ar o Suzumura, y Sa toshi Ma tsuoka, y Hidemoto Nakad a yy and Sa toshi Sekiguchi yy Belo w sen tences w ere written in the pap er for JSPP 2000, so temp orary . Therefore, in the near future, these will ha v e to b e absolutely c hanged. Recen t dev elopmen ts of global computing systems suc h as Ninf, NetSolv e and Globus ha v e op ened up the opp ortunites for pro viding high-p erformance computing services o v er wide-area net w orks. Ho w ev er, most re- searc h fo cused on the individual arc hitectural asp ects of the system, or application deplo ymen t examples, instead of the necessary c haractersistics suc h systems should in trinsically satisfy , nor ho w suc h systems relate with eac h other. Our comparativ e study p erforms deplo ymen t of example applications of net w ork-based libraries using Ninf, NetSolv e, and CORBA systems. 1. $O $8 $a $K Grid !y $O 9- 0h %M%C %H %o!< %/ >e $K J, ;6 $7 $? 7W ;; !? >p Js %j %=!< %9 $r 3h MQ $7 $F Bg 5, LO 7W ;; $r <B 8= $9 $k 4p HW 5; =Q $G $" $j!$ Globus 5) ,Ninf 12) , NetSolv e 4) , Legion 6) , Neos/MetaNeos Ey!$ 6a G/ $3 $l $r L\ E* $H $7 $? %7 %9 %F %‘ !y!y $,J#?tDs0F$5$l$F$$$k . $3 $l$i $N %7%9 %F %‘$O FH <+ $N%3 %s %;%W %H $G Grid $r <B8= $9$k4pHW$r9=C[$7$F$*$j!$3F!9Ds6!$7 $F$$$k%5!<%S%9$, 0[$J$k!%$^$?!$3F%7%9%F%‘$O4pK\E*$K $9$Y$F$N%j%=!<%9 $K$=$N%7%9%F%‘$,%$%s%9%H!<%k$5$l$F $$$k$3$H$rA[Dj$7 $F9=C[$5$l$F$*$j!$%7%9%F%‘4V$NAj8_ 1?MQ@-$O9MN8$5$l $F$$$J$$!%$7$+$7$J$,$i!$>-Mh!$$9$Y$F $N%[%9%H$KC10l $N%7%9%F%‘$,%$%s%9%H!<%k$5$l$F$$$k $3$H$r2>Dj$9$k$N $O:$Fq$G$"$j!$%f!<%6$,%"%/%;%92DG= $J7W;;;q8;$K$O!$ MM!9 $J Grid system $, %$ %s %9 %H!< %k $5 $l $F $$ $k $3 $H $, M=A[ $5$l $k!%$7 $+$7 , Grid $N %f!<%6$K $H$C$F $O , ;HMQ 2D G= $J 7W ;; ;q 8; $r :G Bg 8B 3h MQ $G $- $k $3 $H $, K> $^ $7 $$ . $^ y El5~9)6HBg3X T oky o Institute of T ec hnology yy EE;R5;=QAm9g8&5f=j Electrotec hnical Lab oratory !y Global Computing, Computational Grid $H$b8F$P$l$k !y!y $3$l$i$rK\9F$G$O Grid %7%9%F%‘$H8F$V$3$H$K$9$k $?!$ Grid $N 4D 6- $H $7 $F!$ $h $j9- HO 0O $N 7W ;; ;q 8; $rLV Me $9$k $3$H $,I,MW $G$" $k!%99 $K!$%f!< %6$, Grid >e$G $N%" %W%j%1!<%7%g%s$r9=C[$9$k$H$-$K!$3F%7%9%F%‘Kh $N%W%m %0%i%_%s%0%b%G%k$K1~$8$F%"%W%j%1!<%7%g%s$r9= C[$9$k I,MW$,$"$j!$%f!<%6$NIiC4$,Hs>o$KBg$-$$!% $h$C$F!$$3 $l$i$N%7%9%F%‘$N$?$a$NE}0l$7$?%W%m%0%i%_%s %04D6-$r 9=C[$9$k$3$H$,IT2D7g$G$"$k!%$3$l$K$h$C$F!$ %f!<%6$N %W%m%0%i%_%s%0$NIiC4$,>/$J$/$J$k$P$+$j$+!$ %f!<%6$, C10l$N%7%9%F%‘$K@)8B$5$l$k$3$H$J$/!$G|Bg$J 7W;;;q8; $r 07 $& $3 $H $, $G $- $k $h $& $K $J $k!% 99 $K , %f!< %6 $, F1 0l $N %"%W%j%1!<%7%g%s$+$i0[$J$k%7%9%F%‘$N5!G=$r8F $S=P$9 $3$H$b2DG=$K$J$k!% 0l J}!$ %f!< %6 $N 4Q E@ $+ $i 8+ $k $H!$ %W %m %0 %i %_ %s %0 $d Grid %7%9 %F %‘ $r %$ %s %9 %H!< %k $9 $k $3 $H $J $/!$ 4J JX $+ $D F) 2a E* $K Grid $r Mx MQ$G $- $k $h $& $K $J$k $3 $H $, K> $^$7 $/!$ 6a G/!$ W eb %V %i %& %6 $d PD A $+ $i Grid $X $N F) 2a E* $J %" %/ %; %9 $r 2D G= $K $9 $k \ %]!< %? %k %7 %9 %F %‘ " $H 8F $P $l $k %7%9%F%‘$N3+H/$,@9$s$K$J$C$F$-$F$$$k!%%]!<%? %k%7%9 %F%‘ $N Nc $H $7$F!$ HotP age ? ) $d Gatew a y System ? ) $, 5s $2 $i $l $k $,!$ HotP age $O!$ W eb >e $G 7W ;; ;q 8; $N F0 E*Ii2Y>pJs$rI=<($7$?$j!$%U%!%$%kA‘:n!$%8%g%V $NEjF~ !? :o =| $r 2D G= $K $9 $k %7 %9 %F %‘ $G $" $k!% $^ $?!$ Gatew a y

2 System $O!$ %P%C %/ %0 %i %s %I $H $7 $F Globus $r 2T F/ $5 $;!$ Gatew a y $, Ds 6! $9 $k %S %8%e %" %k %W %m %0 %i %_ %s %0 %D!< %k $d <B 9T ;~ 4D 6-$r MQ $$ $F!$ %f!< %6 $, 4J JX $K Grid MQ $N%"%W%j%1!<%7%g%s$r9=C[$9$k$3$H$r2D G=$K$9$k%7%9%F %‘ $G $" $k!% $^ $?!$ NetSolv e $d Neos $J $I $b %f!< %6 $, D> @\!$ %8%g %V $r Ej F~ $G $- $k GUI $r Ds 6! $7 $F $* $j!$ 8D!9 $N Grid %7%9 %F %‘ $N 4J JX 2= $r 7W$C $F $$ $k!% $7 $+ $7!$ $$ $: $l $b FC Dj $N Grid %7 %9 %F %‘ $K FC 2= $7 $? %$ %s %? %U%’!< %9 $H$J$C $F $* $j!$ Grid %7 %9 %F %‘ $N $? $a $N HF MQ $N %$ %s %? %U%’!<%9 $rDs6!$9$k%]!<%?%k%7%9%F%‘$r9=C[$9 $k$3$H$,=EMW$G$" $k!% K\ 9F $G $O!$ >e 5- $N Ld Bj $r 2r 7h $9 $k %]!< %? %k %7 %9 %F %‘ Jipang(Jini-based P ortals Augmen t Grid) %7 %9 %F %‘ $r Ds 0F $9 $k!% J, ;6 %* %V %8%’ %/ %H 5; =Q Jini $r 4p HW $K 9= C[ $5$l$? Jipang %7%9%F %‘$O!$ Ninf $d NetSolv e, Globus Ey $N 3F Grid %7 %9 %F %‘$, Ds 6! $9 $k ;q 8;$r E} 9g $7!$ 3H D%@- $H=@Fp@-$r;}$C$?Bg5,LO7W;;4pHW$r 9=C[$9$k!%$^$?!$$= $N7W;;4pHW$r;HMQ$9$k$?$a$N%f!<%6 %$%s%?%U%’!<%9$H$7 $F $O!$ %W %m %0 %_ %s %0 %$ %s %? %U%’!< %9 $H GUI %" %W %j %1!< %7%g%s$,M?$($i$l$k!%$3$N%f!<%6%$%s %?%U%’!<%9$rMQ$$ $k $3 $H $K $h$C $F!$ %f!< %6$O 3F Grid %7 %9 %F %‘ $N Aj 0c $r0U <1 $9 $k $3$H $, $J $/!$ Grid $r 4J JX $K $7 $+$b F) 2a E* $K ;HMQ $9 $k $3 $H $, $G $- $k $h $& $K $J $k!% $^ $?!$ $3 $N $H $-!$ Grid %7%9%F%‘$N%/%i%$%"%s%H%Q%C%1!<%8$r %$%s%9%H!<%k$9$k I,MW$O$J$/!$ Ja v a $N<B9T;~4D6-$5$($"$l$P$h$$!% 0J 9_!$ 2 >O $G $O Jipang $N 35 MW $r @b L@ $7!$ 3 >O $G $O!$ Jipang %7 %9%F %‘ $N4p HW $H$J $k Jini $N %"!<%- %F %/%A%c $K $D $$ $F $N =R $Y $k!$ 4 >O $G $O!$ Jipang $N %"!< %- %F %/ %A%c $K$D$$$F=R$Y!$ ?? >O$G$O Jipang $,Ds6!$9$k%f!<%6%$%s %? %U%’!< %9 $r >R 2p $9 $k!% 6 >O $G $O 4X O" 8& 5f!$ :G 8e $K 7 >O $G$^$H$a$r=R$Y$k!% 2. Jipang $N35MW Jipang(Jini-based P ortals Augmen t Grid) %7 %9 %F %‘$O!$ Ninf $d Globus Ey$N MM!9 $J Grid %7%9 %F %‘ $, 4I M} $9$k%j%=!<%9$rE}9g$7$?Bg5,LO7W;;4p HW$r9=C[$7!$3F%7 %9 %F %‘ $N Aj 0c $r 0U <1 $9 $k $3 $H $J $/!$ E} 0l E* $+ $D 4J JX $K Grid $r;HMQ$9$k$3$H$rL\;X$7$?%7%9%F%‘$G$"$k!% Jipang %7%9 %F%‘ $O!$J, ;6%* %V%8%’ %/ %H5; =Q Jini $r4p HW $K 9= C[ $5 $l $? %7 %9 %F %‘ $G!$ E} 9g 4D 6- $r 9= C[ $9 $k Jipang %$ %s %U %i %9 %H %i %/ %A%c $H $= $l $r ;H MQ $9 $k %f!< %6 %$ %s %? %U%’!<%9$+$i9=@.$5$l$k ( ?^ 1) !% 3F%3%s%]!<%M%s%H$,<B8=$9$k5!G= $HFCD’$O0J2<$N$h$& $G$"$k!% � Jipang %$%s%U%i%9%H%i%/%A%c 3F Grid %7%9 %F %‘$, 4I M}$9 $k7W ;; %j%=!< %9 $rE} 9g$7 $?Bg5,LO$J7W;;4pHW$rDs6!$9$k!% { C10l$N%7 %9 %F%‘ $,Ds 6!$9 $k %j%=!< %9$N ?t$h $j$b G|Bg$J 7W;; %j %=!< %9 / 7W;; %5!<%S %9 72 $rDs 6! $G $-$k { L$CN$N%7 %9%F %‘ $G$b MF0W $K$3 $N7W ;;4p HW$K E}9g $G$-$k { %j%=!<%9$NDI2C / :o=|$,<+F0E*$K9T$o$l$k!% { 7W;;%j%=!<%9$N8N>c$r8!CN$9$k { 6/8G$J%;%-%e%j%F%#5!9= ?^ 1 Jipang $N%"!<%-%F%/%A%c � %f!<%6%$%s%?%U%’!<%9 Jipang %$ %s %U %i %9 %H %i %/ %A%c $r %f!< %6 $, ;H MQ $9 $k $?$a$N%3%s%]!<%M%s%H!% { %W%m%0%i%_%s%0%$%s%?%U%’!<%9 (Jipang API) MM!9 $J Grid %7 %9%F%‘ $N0Y$N E}0l $7$?%W %m%0%i %_%s%04D6-$NDs6! � %f!<%6 $O 3F %7 %9 %F %‘ Kh $N %W %m %0 %i %_ %s %0 %b %G%k $K 1~ $8 $F %" %W %j %1!< %7%g %s $r 9= C[ $9 $k <j4V$,>J$1$k . � F10l $N %" %W %j %1!< %7%g %s $+ $i 0[ $J $k %7 %9 %F %‘$N5!G=$r8F$S=P$9$3$H$,$G$-$k . � 3F Grid %7%9%F%‘4V$G=@Fp$KB>$N%7%9%F%‘ $N%5!< %S %9 $r AH $_ 9~ $‘ $3 $H $, $G $-!$ Aj 8_ 1? MQ@-$,MF0W$K<B8=$G$-$k!% { GUI $N%"%W%j%1!<%7%g%s (Jipang Bro wser) Grid %7%9%F%‘$N0Y$NHFMQ$N GUI $NDs6! � %f!<%6$,4JJX$+$DF)2aE*$K Grid %7%9%F%‘ $r;HMQ$9$k$3$H$,$G$-$k � %f!<%6$N%W%m%0%i%_%s%0$NO+NO$r>J$/ � 7W ;; ;q 8; $N B0 @- (CPU Ii 2Y!$ %M%C %H %o!< %/%P %s%II} Ey ) $rI=<( $7!$%f!<%6 $,=@Fp $K %j%=!<%9 /Grid %7%9%F%‘$rA*Br$G$-$k >e 5- $N Jipang %$ %s %U %i %9 %H %i %/ %A%c $O!$ Jipang $N Cf ?4E* $J Lr3d $r2L $? $9%3 %s %]!<%M %s %H$G $" $j!$?^ 1 $N$h $& $K Jipang %$ %s %U %i %9 %H %i %/ %A%c $, 3F Grid %7 %9 %F %‘ $N>e0L%l%$%d$K0LCV$9$k$3$H$G!$3F%7%9%F%‘$N Aj0c$r5[ <} $7!$ %f!< %6 %$ %s %? %U%’!< %9 $, E} 0l E* $K $3 $l $i $r ;H MQ $9 $k $3 $H $r 2DG= $K $7 $F $$ $k!% $^ $?!$ %f!< %6 $O 3F Grid %7 %9 %F %‘ $r ;H MQ $9 $k $H $- $K %/ %i %$ %" %s %H %Q%C %1!< %8 $r %$ %s%9%H!<%k$9$kI,MW$O$J$/!$$3$N%f!<%6%$%s %?%U%’!<%9 $r 2T F/ $5 $; $k Ja v a $N <B 9T 4D 6- $, $" $l $P $h $$!% $h$C $F!$ Jipang %7 %9 %F %‘ $O!$ %j %=!< %9 $N OS $d %"!< %- %F %/ %A%c $K :8 1& $5 $l $J $/!$ 40 A4 %]!< %? %V %k $G $" $k $H 8@ $( $k!$ $^ $?!$=>Mh$N%7%9%F%‘$N$h$&$K!$%5!<%P$N%P!< %8%g%s%"%C %W$KH<$$!$%/%i%$%"%s%HB&$b99?7$9$kI,MW$O$J $/!$>o$K

3 :G?7$N%P!<%8%g%s$N%5!<%P$r;HMQ$9$k$3$H$,$G$-$k!% Jipang %$ %s %U %i %9 %H %i %/ %A%c $N >\ $7 $$ %"!< %- %F %/ %A%c$K4X $9 $k@b L@ $O 4 >O$G9T $&!%$^ $?!$ Jipang API $H Jipang Bro wser $N $h$j >\:Y $J5! G= $H%"!< %-%F %/%A%c $O 5 >O$G9T$&!% 3. Jini $N35MW Jini %7 %9 %F %‘ $O!$ Sun $, Ds >’ $7 $? J, ;6 %* %V %8%’ %/ %H 5;=Q$G!$%7%s%W%k$G=@Fp@-$,9b$/!$0l BN2=$5$l$?%M%C%H %o!< %/ $r L\ ;X $7 $F @_ 7W $5 $l $? Ja v a %Y!< %9 $N J, ;6 %7 %9 %F %‘ $G $" $k!% Jini %"!< %- %F %/ %A%c $G $O!$ $9 $Y $F $N %G %P %$ %95Z$S%=%U%H%&%(%"!$$=$7$F%f!<%6$r %5!<%S%9$H$7$F07 $$!$$=$l$i$r%0%k!<%W2=$7O"9gBN$r7A @.$9$k$3$H$G!$8_ $$$N%j%=!<%9$rI,MW$K1~$8$FMxMQ$79g $($k4D6-$r<B8=$9 $k!% Jini %7%9%F%‘$N9=@.MWAG$O<!$N$H$*$j$G$"$k!% � Jini O"9gBN $r7A @.$7!$ 3F<+ $N5! G=$r8_ $$$K MxMQ $79g $&%5!<%S%9 � J,;6%7%9%F%‘$N%5!< %S%9E}9g $KI,MW$J%$ %s%U%i%9 %H %i%/%A%c { Lo okup Service(LUS) %5!< %S %9 $N 3J G< >l =j!% I, MW $J %5!< %S %9 $r 8! :w $7!$ $= $N %5!< %S %9 $X %" %/ %; %9 $9 $k!% $^ $?!$ 3F %5!< %S %9 $N 5! G= $r I= $9 %$ %s %? %U%’!< %9 $H $= $N %5!<%S%9$r <B :]$K Ds6! $9 $k%* %V%8%’ %/%H $H $r4X O"IU$1$k!% { Disco v ery Proto col, Lo okup Proto col { Ja v a RMI %7%9%F%‘$N3HD%%P!<%8%g%s { J,;6%;%-%e%j%F%#!&%7%9%F%‘ � ?.Mj@-$N9b$$J,;6 %5!<%S%9$N <B8=$r;Y1g $9$k%W%m %0 %i%_%s%0!&%b%G%k { %j!<%9!&%$%s%?%U%’!<%9 { %$%Y%s%H / DLCN%$%s%?%U%’!<%9 { %H%i%s%6%/%7%g%s%$%s%?%U%’!<%9 <! $K Jini %7 %9 %F %‘ $N Cf ?4 $H $J $k!$ Disco v ery Proto col $H Lo okup Proto col $K$D$$$F=R$Y$k!% 3.1 Disco v ery Proto col %5!<%S %9 $r Jini %7 %9 %F %‘ $X DI 2C $9 $k <j =g!% %5!< %S %9!& %W %m %P %$ %@ $O!$ <+ ?H $N B8 :_ DL CN $r %V %m!< %I %-%c %9 %H $9 $k $3 $H $K $h$C $F!$ LUS $r 8F $S =P $9!% <! $K!$ $= $N %5!< %S %9 $N %W %m %- %7 $, LUS $X FI $_ 9~ $^ $l $k!% $3 $N %W %m %- %7 $K $O!$$=$N%5!<%S%9$N%$%s%?%U%’!<%9$H!$ %5!<%S%9FbMF$K 4X$9$k$=$NB>$N@bL@$,4^$^$l$F$$$k!% 3.2 Lo okup Proto col LUS $N %f!< %6 %$ %s %? %U%’!< %9 $K $O!$ 3F %5!< %S %9 $N 5! G= $d Fb MF $K 4X $9 $k $o $+ $j $d $9 $$ @b L@ $, I= <( $5 $l $k!% %/ %i%$%"%s %H$O!$ $3$l $i$N@b L@$H!$ 7? (Ja v a %$%s%?%U%’!< %9 ) $r <j $, $+ $j $H $7 $F I, MW $J %5!< %S %9 $r 8! :w $9 $k!% $= $7 $F!$ LUS $, %5!< %S %9 $N %W %m %- %7!& %3!< %I $r %/ %i %$ %" %s %H $K E> Aw $9 $k!% %/ %i %$ %" %s %H $O!$ $3 $N %3 %T!< $N %$ %s %? %U%’!<%9$r2p$7$FL\E*$N%5!<%S%9$HDL ?.$r9T$&$,!$$3$N %$%s%?%U%’!<%9$O<!$N#2<oN‘$KBgJL$5$l$k!% � %W%m%0%i%_%s%0!&%$%s%?%U%’!<%9 %W %m %0 %i %_ %s %0!& %$ %s %? %U%’!< %9 $K $O!$ Ja v a 8@ 8l $N 7? ( %/ %i %9 ) $, ;X Dj $5 $l $F $* $j!$ %/ %i %$ %" %s %H $O $= $N 7? $r <j 3] $+ $j $H $7 $F!$ LUS $+ $i L\ E* $N %5!< %S %9$rC5$9!% $=$7$F!$$= $N%5!<%S%9 $N%a%=%C %I$rD>@\ 8F$S=P$9$3 $H$K$h$C $F!$$=$N%5!< %S%9$H$N $d$j<h$j $r9T$&!% � %f!<%6!&%$%s%?%U%’!<%9 %f!< %6 %$ %s %? %U%’!< %9 $b LUS $K 3J G< $G $-!$ %f!< %6 $H %5!< %S %9 $, BP OC $9 $k $? $a $N %$ %s %? %U%’!< %9 $r Ds 6! . %f!<%6!& %$ %s %? %U%’!< %9 $O Ja v a $N Applet 7? !y $J$N $G!$ %V %i %& %6 $d $= $N B> $N %f!< %6 %$ %s %? %U%’!< %9!& %D!<%k$KI=<($G$-$k . 4. Jipang %$ %s %U %i %9 %H %i %/ %A%c $N %"!< %- %F %/%A%c Jipang $N%$ %s%U %i%9 %H%i %/%A%c $O Jini $r 4pHW $K9= C[ $5$l$F$*$j!$0J2<$N%3%s%]!<%M%s%H$+$i9=@.$5$l $F$$$k ( ?^ 1) � Jini %$%s%U%i%9%H%i%/%A%c � 3F Grid system MQ Jini %5!<%S%9 � Computing P ortals Service 3F Grid %7%9%F %‘$N Aj0c$r 5[<} $9$k $?$a $N Jini %5!< %S%9 � Resource Managemen t %j%=!<%9$NE}9g4D6-$N9=C[ � %;%-%e%j%F%# � %U%)!<%k%H%H%l%i%s%9 <!$K 2 !A 6 $N3F%3%s%]!<%M%s%H$N>\:Y$r=R$Y$k!% 4.1 3F Grid %7%9%F%‘MQ Jini %5!<%S%9 $3$N %3 %s %]!< %M%s %H $O!$ 3F Grid %7 %9 %F%‘ $N 4I M} <T$, <B Au $9 $k Jini %5!< %S %9 $G $" $j!$ $3 $l $r :n $k $3 $H $K $h$C $F!$ Jipang %7 %9 %F %‘ $K E} 9g $5 $l $k!% 8= :_!$ Ninf 5Z $S NetSolv e $N$_<BAu:Q$_$G$"$k!% $3$N Jini %5!<%S%9$N<B AuJ} K!$H Jipang %7%9%F%‘ $X$N %7%9%F%‘$NEPO?J}K!$r Ninf %7%9%F%‘$rNc$K=R$Y$k!% Jipang $+$i 3F Grid %7%9 %F %‘ $r ;H MQ $9 $k $? $a $K $O!$ @l MQ$N Jini %5!<%S%9$r9=C[$9$kI,MW$,$"$k!% 4.2 Computing P ortals Service Computing P ortals Service(CPS) $O!$ 3F Grid %7 %9 %F %‘ $N Aj 0c $r 5[ <} $7!$ E} 0l E* $K 07 $& $? $a $N Jini %5!< %S %9 $G $" $k!% CPS $N <B Au $O C1 =c $G!$ 3F Grid %7 %9 %F %‘ $N Jini %5!<%S%9$rJq3g $7$?%i%C%Q!<%5!< %S%9$G$" $j!$<B:] $N=h M} $O!$ FC Dj $N %7 %9 %F %‘ $N Jini %5!<%S %9 $K G$ $5 $l $k!% %/%i %$%" %s %H$, LAN Fb$N LUS $+$i P ortals Service $r <h F@ $7!$ L\ E* $N Grid system $H DL ?. $r ;O $a $k $^ $G $N 2aDx$O0J2<$N$h$&$K9T$o$l$k!% ( ?^ 2) � %/%i%$%"%s%H$O %G%#%9%+%P %j%W%m%H %3%k$G8+ $D$+$C $? LUS $r<hF@$7!$ CPS $r8!:w$9$k!% � LUS $, CPS $r%/%i%$%"%s%HB&$KE>Aw$9$k!% � %/ %i %$ %" %s %H $O %@ %& %s %m!< %I $5 $l $? CPS $r MQ $$ $F!$ L\ E* $H $7 $F $$ $k Grid system $H DL ?. $r $O $8 $a $k!% $3 $N 2a Dx $O Jipang API $H Jipang Bro wser $, 5[ <} $7!$<B:]$K$O%f!<%6$+$i1#JC$5$l$k!% !y Applet 7? $K 8B$i $:!$ JF rame $J $I$N GUI $N OHAH $N %/%i %9$+ $i @.$k

4 ?^ 2 Jipang Pro xy 4.3 Resource Managemen t Resource Managemen t $O!$3F Grid %7%9%F %‘ $,4I M} $9 $k 7W ;; ;q 8; $r E} 9g $7!$ %/ %i %$ %" %s %H $K E, @Z $J %j %=!< %9 $r 3d $j Ev $F $k %3 %s %]!< %M %s %H $G $" $k!% $3 $N Resource Managemen t $N @_ 7W <j K! $H $7 $F!$ 0J 2< $N 2 $D $N A* Br ;^ $,9M$($i$l$k!% ( 1 ) Jipang $,$9$Y$F$N;q8;$r4IM}$9$kJ}K! $3 $N J} K! $O!$ 0l $D $N Jini O" 9g BN $r J# ?t AH $_ 9g $o $; $k $3 $H $K $h $j!$ Bg 5, LO $J Jini $N @$ 3& $r 7A @. $G $-$k$3 $H$r MxMQ$7 $?$b $N$G!$ %$%s %?!<%M%C%H >e$N LUS $K EP O? $5 $l $F $$ $k %j %=!< %9 5Z $S Grid %5!< %S%9$rE}9g$7$h$&$H$$$&$b$N$G$"$k!% %$ %s%?!< %M%C %H >e $N LUS $r 0l 85 4I M} $9 $k 0Y$K!$ LD AP(Ligh t eigh t Directory Service) %5!< %P $r :N MQ $9 $k!% LD AP $O %G%# %l %/ %H %j %5!< %S %9 $r 9T$&I8 =‘E*$J %5!<%S %9$G!$ $9$Y$F $N;q 8;>pJs $r0l 85E*$K $3$3$G 4IM} $9$k$3 $H$G >pJs$N %U%#%k%? %j%s %0$,MF0W$K9T$&$3$H$,$G$-$k!% $3 $N LD AP %5!< %P $K $O!$ Grid %5!< %S %9 $@ $1 $G $J$/!$$= $N%5!< %S%9$r Ds6! $7$F $$$k %j%=!<%9 5Z$S %j %=!< %9 $N B0 @- (CPU Ii 2Y >p Js!$ %M%C %H %o!< %/ %P %s %I I}!$ %M%C %H %o!< %/ %l %$ %F %s %7!$ %a %b %j NL ) $J$I$N>pJs$b3JG<$5$l$k!% $^$?!$%/ %i%$ %"%s%H $+$i %j%=!< %9$N MW5a$r <u$1!$ LD AP %5!< %P $K %" %/ %; %9 $7!$ E, @Z $J %j %=!< %9 $r JV$9 Jini %5!<%S %9 "Matc hMak er Service" $r MQ 0U $9 $k!% LD AP %5!< %P $r %" %/ %; %9 $9 $k %i %$ %V %i %j$O!$ Ja v a 8@ 8l $, MQ0U $5 $l $F$$ $k $N $G!$MF 0W $K <BAu$9$k$G$-$k$3$H$,M=A[$5$l$k!% $3 $N Matc hMak er Service $O!$ %/ %i %$ %" %s %H $, %j%=!<%9 $d%5!< %S%9Ey $N>l =j!$L> A0$" $k$$$O B0@- $r ;X Dj $7 $F MW 5a $7 $? $H $- $K!$ LD AP %5!< %P $K %" %/%;%9 $7!$8uJd $H$J $k%j %=!<%9$r %/%i %$%"%s %H$K CN$i$;$k Jini %5!<%S%9$G$"$k!% $3 $N Resource Managemen t $N J} K! $G!$ %/ %i %$ %"%s%H $,E,@Z $J%5!< %S%9$r MxMQ $9$k$^ $G$N2a Dx$r 0J2<$N$h$&$G$"$k ( ?^ 3) !% � (0) %5!< %S %9 $r 6a NY $N LUS $K EP O? $9 $k $H!$ ?^ 3 Jipang $N;q8;4IM}%"!<%-%F%/%A%c!&$=$N (1) <+F0 E*$K %G%# %l %/ %H %j!&%5!< %S %9 $K H? 1G $5$l $k ( 2?$i $+ $N >c 32 $, 5/ $- $k $+!$ L@ <( E* $K LUS $+$i:o =| $5 $l $?>l 9g $K $O %G%#%l %/ %H %j %5!<%S %9$+$i$b:o=|$5$l$k ) � (1) %/ %i %$ %" %s %H $O!$ 6a NY $N LUS $K EP O? $5 $l $? Matc hMak er %5!< %S%9 $r;H $$!$%5!< %S %9L>$b $7 $/ $O%j %=!< %9 $NB0 @- Ey $r;X Dj $7 $F%j %=!<%9$NMW5a$r9T$& � (2)Matc hMak er %5!<%S%9 $, %G%# %l %/ %H %j!& %5!<%S%9$r8!:w � (3)Matc hMak er %5!<%S%9 $+ $i 8uJd $N %5!< %S %9$H%j%=!<%9$,$+$($C$F$/$k � (4) %/ %i %$ %" %s %H $O 6a NY $N LUS $K EP O? $5 $l $? Computing P ortals Service $rMQ $$!$ (3) $N%j%=!<%9$HDL?.$r;O$a$k ( 2 ) 3F Grid %7%9%F%‘$K;q8;4IM}$r0Q$M$kJ}K! 8D!9 $N Grid %7%9 %F%‘ $,4I M}$9 $k;q 8;$K $D$$ $F$O 3F%7%9%F%‘ $,;}$D %9%1 %8%e!<%i 5Z$SN‘ ;w$N 5!G=$r ;}$D%b%8%e!<%k$K0Q$M$k!% Jini %5!< %S %9 $G $" $k "Sc heduling Service" $,!$ Jipang %7 %9 %F %‘ $, 4I M} $9 $k 3F Grid %7 %9 %F %‘ $N %9%1%8%e!<%i $r4I M}$7!$%f!< %6$, %j%=!< %9$N MW5a $, Mh $k $H!$ $3 $N Sc heduling Service $, %2!< %H %& %(%$$H$J$C$F!$ 3F%7 %9%F %‘$N %9%1 %8%e!<%i$K Ld$$ 9g$o$;!$7k2L$r$b$i$& ( ?^ 4). 3F Grid system $, 4I M} $9 $k 7W ;; ;q 8; $r E} 9g $9 $k $? $a $NJ}K!$H$7$F!$>e$N 2 $D$NJ}K!$r=R$Y$?!%$I$A$i $NJ}K! $bD9=j$H7gE@$,$"$k!% A0 <T$N J} K! $O!$$9 $Y $F $N %j%=!< %9 $r Jipang %7 %9 %F %‘ $KE}9g$7!$0l85E*$K4IM}$9$k$3$H$G!$%j%=!<%9$N DI2C$d :o =|!$ 8N >cEy $K <+ F0 E* $K Jipang %7 %9 %F %‘ $K H? 1G $5 $l!$ 3HD%@-$N9b$$J,;6%7%9%F%‘$r9=C[$9$k$3$H$, $G$-$k!%$7 $+ $7!$ %j %=!< %9 $N %9 %1 %8%e!< %j %s %0 $O Jipang %7 %9 %F %‘ $,$9$Y$F<BAu$9$kI,MW$,$"$j!$<BAu$NIiC4$,Bg$-$$!% 0lJ}!$8e<T$NJ}K!$O!$%9%1%8%e!< %j%s%0$O8D!9$N%7%9 %F%‘ $N @U G$ $G!$ Jipang $,C4 $& I, MW $, $J $$ $N $G!$ Jipang %7 %9 %F %‘ $, %j %=!< %9 $N >p Js Ey $r 4I M} $9 $k I, MW $, $J $$!% $h$C $F!$ Jipang %7 %9 %F %‘ $, %7 %s %W %k $J 9= B$ $K $J $k!% $^ $?!$ Ninf $d NetSolv e $J $I $O!$ @v N} $5 $l $? %9 %1 %8%e!< %j %s %0 5! 9= $r ;}$C $F $* $j!$ $h $j E, @Z $J ;q 8; 3d $j Ev $F $, $J $5 $l $k!% $7 $+ $7!$ Neos Ey $9 $Y $F $N Grid %7 %9 %F %‘ $, %9 %1 %8%e!< %j %s %0 5! 9= $r ;}$C $F $$ $k $o $1 $G $O $J $$!% $^ $?!$ 8D!9 $N Grid %7 %9 %F %‘ $N %9 %1 %8%e!< %j %s %0 %b %8%e!<

5 ?^ 4 Disco v ery %k $O!$ Jipang %7 %9 %F %‘ $N " Sc heduling Service" $H DL ?. $G $- $k$h $& $K $9 $k I, MW$, $" $j!$ Jipang %7%9 %F %‘ $K E} 9g$9$kA0Ds$H$7$F$3$N5!9=$,A0Ds$H $J$k!%$5$i$K!$%/%i %$%"%s%H $,%j%=!< %9$NMW 5a$r $7$?$H $-$K!$ \Sc heduling Service" $O!$ 3F Grid %7 %9 %F %‘ $N %9 %1 %8%e!< %j %s %0 %b %8%e!<%k$KLd$$9g$o$;$k!%$3$N$? $a!$ 1 HVL\$NJ}K!$N$h $& $K %j %=!< %9 $r 0l 85 E* $K 4I M} $7 $F $$ $J $$ $N $G!$ DL ?. $N ;~4V$@$1$G$J$/!$%j%=!<%9$NHf3S$J $I!$%*!<%P%X%C%I$, $+ $+ $k MW AG $, $, $+ $+$C $F $7 $^ $&!% 99 $K!$ <! >O $K =R $Y $k Jipang Bro wser $r <BAu $9$k $H$- $K!$$3 $NJ} K!$@ $H $3$N %*!< %P %X%C %I $, Hs >o $K %M%C %/ $H $J $j!$ Aj @- $, 0- $$!% $^ $?!$ %j %=!< %9 $r 4I M} $O8D!9 $N Grid %7 %9 %F %‘ $N 0Q G$ $5$l $F $7 $^ $&$N $G!$ Jipang $, L\E* $H $7 $F $$ $k F0E* $J J, ;6 %7 %9%F%‘$N9=C[$,:$Fq$K$J$k!% 8= :_!$ Jipang %7 %9 %F%‘ $G $O!$ F0E* $J J, ;6 %7%9 %F %‘ $r 9= C[ $7!$ $+ $D E, @Z $J %9 %1 %8%e!< %j %s %0 $, 9T $o $l $k $h $& $K!$A0 <T$N J} K! $r %Y!< %9$K $7!$ $+ $D!$ Ninf $d NetSolv e Ey$NM%$l$?%9%1%8%e!<%j%s%05!G=$r;}$C $?%7%9%F%‘$N>l 9g$K$O!$8e<T$N$h$&$K@lMQ$N%9%1 %8%e!<%j%s%0%5!<%S%9 $K;q8;4IM}$r$5$;$k$3$H$r9M$($F$$$k!% 4.4 %;%-%e%j%F%# G$0U$N%f!<%6$K7W;;;q8;$r8x3+$9 $k$K$O!$6/8G$J0BA4 @- $r J] >Z $5$l $k I, MW $, $" $k $,!$ Jipang %7 %9 %F %‘ $G $O!$ JDK1.2 $N6/8G$J%;%-%e%j%F%#%b%G%k$K$h$C$FJ]>Z$5$l $F $$ $k . %j %=!< %9 $N Ds 6! <T $O %5!< %S %9 $r LUS $K EP O? $9 $k $H $- $K!$ Ja v a $N %/ %i %9 $, %m!< %I $5 $l $k %3!< %I!& %=!< %9Kh$K!$%j%=!<%9$KBP$9$k%"%/%;%9$N8" 8B$r:Y$+$/5-=R $7 $? p olicy %U%! %$ %k $r EO $9 . p olicy %U%! %$ %k $N Nc $r 2< $K<($9!% grant codeBase "http://www.is.titech.ac.jp/", signedBy "suzumura" { permission java.io.FilePermission "/tmp/*", "read"; permission java.io.SocketPermission "*", "connect";}; ?^ 5 Jipang Bro wser $N%W%m%H%?%$%W 4.5 F ault T olerance Jini %"!<%-%F%/ %A%c$K $OJ,;6 %$%Y%s %H$,:N $jF~$l $i$l $*$j!"B>$N%*%V%8%’%/%H$KBP$7$F%$%Y%s%HEPO?$r $7$F$* $/$H!"EPO?@h$N%*%V%8%’%/%H$GFCDj$N%$%Y%s%H$, H/@8$7 $?>l9g!"EPO?85$N%*%V%8%’%/%H$K$=$N;]$,DLCN $5$l$k!% Jipang $G $O!$ $3 $N 5! G= $r MQ $$ $k $3 $H $K $h$C $F!$ %j %b!< %H$N%5!<%S%9$N%5!<%P$, fail $7$?$H$-$J$I$K%/%i%$%"%s %H $K DL CN $7!$ B> $N Be BX $N %5!< %P $r MQ $$ $k $h $& $K $7 $F $$ $k!% 5. Jipang $N%f!<%6%$%s%?%U%’!<%9 5.1 Jipang API Jipang API $O!$ Ninf $d NetSolv e !" Globus $J$I$N MM!9 $J Grid %7 %9 %F %‘$r E} 0l E* $K ;H MQ$9 $k $? $a $N %W%m %0 %i%_%s%0%$%s%?%U%’!<%9$rDs6!$9$k!%$^$?!"L@<( E*$K%j %=!<%9 $r A* Br $9 $k $3 $H $b 2D G= $@ $,!" Resource Manager $K%j%=!<%9$N3d$jEv$F$rG$$;!"<B9T;~$K:GE,$J@- G=$,F@ $i$l$k$h$&$9$k$3$H$b$G$-$k!% 5.2 Jipang Bro wser Jipang Bro wser $O!$ %0 %i %U%# %+ %k $J %f!< %6 %$ %s %? %U%’!< %9 $r DL$7 $F Grid $r 4J JX$+ $D D> 46 E* $K ;H MQ $9$k $3 $H$r2DG=$K$9$k%"%W%j%1!<%7%g%s$G$"$k!% Jipang Bro wser $O0J2<$N$h$&$J5!G=$r;}$D!% � Jipang $KE}9g$5$l$F$$$k Grid %5!<%S%9$NI=<( � 8D!9$N Grid %5!<%S%9$4$H$KFH<+$N GUI $rDs6! . � %5!<%S%9$N8!:w5!G= %f!<%6$O%5!<%S%9$NB0@-$r;XDj$7$F8!:w$r9T$& � %5!<%S%9$NB0@-$H %5!<%S%9$r Ds6!$9$k 7W;;;q8; $NB0 @-$rI=<( Ds 6! $9 $k 7W ;; ;q 8; $N B0 @- (CPU $N F0 E* Ii 2Y >p Js!$ %M%C %H %o!< %/ %l %$ %F %s %7 etc) Ey $r $r 8+ $J $, $i!$ E, @Z$J%5!<%S%9$rA*Br$G$-$k!% � %5!<%S%9$N%^%K%e%"%k$rDs6! Jipang $G$O!$ L$ CN $N Grid %7%9 %F %‘ $G $b!$ $= $N %7 %9 %F %‘$, Jini BP1~$N%7%9 %F%‘$G$+$D!$ GUI $rDs6! $7$F$$$l $P!$$3$N Jipang Bro wser $+$i;HMQ$9 $k$3$H $,$G $-$k!% $^$?!$ $3$N $H$- $K!$$= $N%7 %9%F %‘ $O URL $d %^%K%e %"%k $rI=<($7!$$=$N%7%9%F%‘$rA4$/CN$i$J$$%f!<%6$K $b4JJX $K$=$l$i$N%7%9%F%‘$r;HMQ$G$-$k$h$&$K$9$k!%

6 6. 4X O" 8& 5f Jipang %7%9 %F %‘ $N $h $& $K Grid %7%9 %F %‘ $r E} 9g $9 $k;n $_$H$7$F!$0J2<$N UCSD $N Ric h W olski Ey$,Ds>’$7$F $$$k Ev eryW are $,5s$2$i$l$k!% Ev eryW are 10) $O!$ Grid program $r =q $/ $? $a $N %f!< %6%l%Y%k$N%=%U%H%&%(%"!&%D!<%k%-%C %H$G$"$j!$0[$J$k Grid %7 %9 %F %‘ $r E} 9g $7!$ %f!< %6 $, %7!< %‘ %l %9 $K 8D!9 $N %7%9%F%‘$N;q8;$r;HMQ$G$-$k%i%$%V %i%j$rDs6!$9$k!%$^ $?!$ Ev eryW are $N %f!< %6 $O!$ Grid %W %m %0 %i %‘ $r =q $/ $H $- $K FC M- $J 7W ;; ;q 8; ( %j %=!< %9 $N %? %$ %W!$ %M%C %H %o!< %/Ii2YEy ) $N@-G=$NF0E*JQ2=$r9MN8$9$kI,MW$,$J$$!% SC’98 $N HPCC $G $O!$ Ramsey Num b er $N C5 :w Ld Bj $r 2r $/ J, ;6 %" %W %j %1!< %7%g %s $r <B Au $7!$ $= $N Cf $G!$ Globus, Legion, Condor, NetSolv e, Ja v a, Windo ws NT, Unix $N%$%s%U%i$rF1;~$K;HMQ$7$F$$$k!% $7$+$7!$8= :_!$$^$@!$ Ev eryW are $N%"!<%-%F %/%A%c $N>\:Y$d API $O8x3+$5$l$F$$$J$$!% 7. $* $o $j $K K\ 9F $G $O!$ MM!9 $J Grid %7 %9 %F %‘ $N E} 9g 4D 6- $r Ds 6! $7!$ E} 0l E* $+$D 4J JX $K Grid %7%9 %F %‘ $r ;H MQ $G $- $k%D!< %k $r Ds6! $9 $k Jipang $r Ds 0F $7$?!% Jipang $O!$ Jini $N 5! G= $r Mx MQ$7!$ MM!9 $J Grid %7 %9%F %‘ $, Ds 6! $9 $k ;q 8;$r E}9g$7!$G|Bg$J7W;;;q8;$H7W;;%Q%o!<$r Ds6!$9$k=@Fp$J F0E*J,;6%7%9%F%‘$N7A@.$9$k!%$^ $?!$%f!<%6$K$O!$$=$l $i $N ;q 8; $r E} 0l E* $K 07 $& $? $a $N %W %m %0 %i %_ %s %0 %$ %s %? %U%’!< %9 $H!$ GUI $N %" %W %j %1!< %7%g %s $r Ds 6! $7!$ 4J JX $+$DF)2aE*$K$=$l$i$r;HMQ$9$k$3$H$r2DG=$K$7$F$$$k!% 8= :_!$ Ninf 5Z $S NetSolv e $N $_ Jipang $K E} 9g $7 $F $$ $k $,!$ :# 8e $O!$ Globus !$ Legion !$ Neos Ey B? $/ $N Grid %7%9 %F %‘ $r E}9g $7!$ Jipang %7%9%F %‘ $N HF MQ @-!$3H D%@-!$ =@ Fp @- $r 8! >Z $9 $k M= Dj $G $" $k!% $^ $?!$ Jini $N%j!< %9$N5!9=$r1~MQ$7$FM75Y7W;;5!$NM- 8zMxMQ$d!"7W;;%5!< %P$N2]6b@)EY5!9=$NF3F~$J$I$b9M$($F$$$k!# ;2 9M J8 8% 1) Jini connection tec hnology , jini’s sp eci�cation. h ttp://www.sun.com/Jini/main.h tml. 2) Sumalatha Adabala, Nira v H.Kapadia, and Jose A.B.F ortes. In terfacing wide-area net w ork computing and cluster managemen t soft w are: Condor, dqs and pbs via punc h. T ec hnical re- p ort, 1999. 3) Ahmed Al-Theney an, Piyush Mehrotra, and Mohammed Zubair. Enhancing jini for use across non-m ulticastable net w orks. T ec hnical rep ort. 4) Henri Casano v a and Jac k Dongarra. Net- Solv e: A Net w ork Serv er for Solving Com- putational Science Problems. In Pr o- c e e dings of Sup er Computing ’96 , 1996. h ttp://www.cs.utk.edu/netsolv e/. 5) Ian F oster and Carl Kesselman. Globus: A Metacomputing Infrastructure T o olkit. In- ternational Journal of Sup er c omputer Applic a- tions , 1997. 6) Andrew Grimsha w, Adam F errari, F ritz Kn- ab e, and Mart y Humphrey . Legion: An op erat- ing system for wide-area computing. T ec hnical rep ort. 7) T omasz Haupt, Erol Ak arsu, and Geo�rey F o x. W eb o w:a framew ork for w eb based meta- computing. T ec hnical rep ort. 8) M.Livn y , J.Basney , R.Ramen, and T.T annen baum. Mec hanisms for high throughput computing. T ec hnical rep ort. 9) Gregor v on Laszewski, Ian F oster, Jarek Ga w or, W arren Smith, and Stev en T uec k e. Cog kits: A bridge b et w een commo dit y distributed computing and high-p erformance grids. T ec h- nical rep ort. 10) Ric h W olski, John Brevik, Chandra Krin tz, and Graziano Ob ertelli. Running ev eryw are on the computational grid. T ec hnical rep ort, 1999. 11) 4X8}CR ;L , :4F#;05W , and D9Eg1@J< . %M%C%H%o!<%/ ?t CM >p Js %i %$ %V %i %j : - ninf $N @_ 7W -. >p Js =h M} 3X 2q8&5fJs9p HPC , 94(94-HPC-52):127, 1994. 12) Cf ED =( 4p , Ap Ln 5. G7 , >> 2, Ao , :4 F# ;0 5W , and 4X 8} CR ;L . %M%C%H%o!<%/?t CM%i%$%V %i%j ninf $K$*$1 $k%a%? %5!<%P%"!< %-%F %/%A%c . >p Js=hM} 3X2q 8&5fJs 9p HPC , 96(22), 1996.