;q8;>pJsN.DL%5!<%P SSS-Server $rMQ$$$?Ii2YJ,;6 :4!9LZ@9O/ 55Bt42G7 >>K\>0 J?LZ7I El5~Bg3X Bg3X1!M}3X7O8&5f2J >pJs2J3X@l96 ") 113 El5~ETJ85~6hK\6? 7–3–1 Email: f shiger o, kame, tm, hiraki g @is.s.u-tokyo.ac.jp $" $i $^ $7 J, ;6 =h M} $K $* $$ $F!" %M%C %H %o!< %/ >e $N ;q 8; $N M- 8z $J 3h MQ $O =E MW $J 2] Bj $G $" $j!" ;q 8; $r M- 8z $K MQ $$ $F 8z N( NI $/ %" %W %j %1!< %7%g %s $r <B 9T $9 $k $K $O %M%C %H %o!< %/ ;q 8; $N >u BV $r @5 $7 $/ GD 0. $r $9 $k I, MW $, $" $k!# =>$C $F!" <B MQ E* %3 %9 %H $G @5 3N $J %M%C %H %o!< %/ $N ;q 8; >p Js $r =8 $a $k $3 $H $, 8z N( $N NI $$ JB Ns J, ;6 <B 9T $N 80 $G $" $k!# SSS-Server $O!" %M%C %H %o!< %/ $G 7k 9g $5 $l $? %7 %9 %F %‘ >e $G $N >p Js <} =8 $r 9T $J $$!" Ii 2Y >p Js $N <h F@ $r ;Y 1g $9 $k!#K\ 9F$G $O!" SSS-Server $r ;H$C$? %" %W %j %1!< %7%g%s $H $7 $F!" 0MB8 4X 78 $N $"$k %8%g %V $r %/ %i%$ %" %s %H $KEj $2$F$$$/%5!<%P SDA(Server of Dir ected Acyclic graph) $r:n@.$7!"Ii 2YJ,;6$K$*$1$k SSS-Server $N M-8z @-$rI>2A$7$?!# %-!<%o!<%I SSS-Server ,SDA Load balancing with SSS-Server Shiger o SASAKI Hir oyuki KAMESA W A T akashi MA TSUMOT O Kei HIRAKI Department of Information Science, Faculty of Science, University of T okyo 3-7-1 Hongo Bunkyo-ku T okyo 113, Japan Email: f shiger o, kame, tm, hiraki g @is.s.u-tokyo.ac.jp Abstract In distirbuted processing,it is important that all resour ces on network is made the most of. W e need to grasp a state of r esour ces on network for executing applications ef fectively .So the key for ef fective parallel distributed execution is exact and inexpensive practically information of a network. SSS-Server of fers information on the network system, and supports getting load information. In this study ,SDA which distributes jobs with dependancy proposed, and the effect of SSS-Server was evaluated. key words SSS-Server ,SDA

1 $O$8$a$K J,;6 =h M} $K $* $$ $F!" %M%C %H %o!< %/ >e $N ;H $o $l $F$$ $J $$%W %m %;%C %5!" %a %b %j $J$I $N ;q 8; $N M- 8z $J 3h MQ$O =E MW $J 2] Bj $G $" $k!# ;q 8; $r M- 8z $K MQ $$ $F 8z N( NI $/ %" %W %j %1!<%7%g %s $r <B 9T $9 $k $K $O!" %M%C %H %o!< %/ ;q 8; $N >u BV $r@5 $7 $/ GD 0. $r $9 $k I, MW $, $" $k!# =>$C $F!"<B MQ E* %3 %9 %H$G @5 3N $J %M%C %H %o!< %/$N ;q 8; >p Js $r =8 $a $k $3$H $, 8z N($N NI $$ JB Ns J, ;6 <B9T $N 80 $G $" $k!# $7 $+ $7!" $=$l $> $l $N;q 8; $K 8D JL $KLd $$ 9g $o $; $r $9$k $H!" >u BV $N GD 0.$K %3 %9%H$,$+$+$k$+!"IT@53N$J>pJs$7$+F@$i$l$J$$!# 8= :_!" %o!< %/ %9 %F!< %7%g %s $O MM!9 $J >l =j $G $D $+ $o $l $F $* $j!" LAN $G $D $J $, $l!" NOW(Network Of W orkstation) $H $7 $F ;H $o $l $k!# $3 $N $h $& $J ;H MQ 7A BV $r $H $k >l 9g!" %M%C %H %o!< %/ >e $N ;q 8; >p Js $N <h F@ $O =E MW $J 0U L# $r ;} $D!# Nc $( $P!" $" $k %o!< %/ %9 %F!< %7%g %s $O 10 8D $N %8%g %V $r ;} $A!" $" $k %o!< %/ %9 %F!< %7%g %s $O %8%g %V $, 1 $D $b $J $$!" $H $$$C $? >u 67 $r 9M $( $k!# $3 $N ;~!"MW 5a $K Ez $( $i $l $J $$ $[ $I $N %8%g %V $r;} $D %o!< %/ %9 %F!<%7%g %s $H 2? $b $7 $F $$ $J $$ %o!< %/ %9 %F!< %7%g %s $, F1 ;~$K B8 :_ $7!" Hs 8z N( E* $G $" $k!# <B :]!" B? $/ $N %8%g %V $r ;}$D %o!< %/ %9 %F!< %7%g %s $H!" >/ $J $$ %8%g %V $7 $+ ;} $? $J $$%o!< %/ %9 %F!< %7%g %s $, $" $k >u 67 $O $7 $P $7 $P 8= $l!" 8z N( E* $K %o!< %/ %9 %F!< %7%g %s $r ;H MQ $7!" %9 %k!< %W%C %H $r >e$2 $k $? $a $K $O!" 3F %o!< %/ %9 %F!< %7%g %s $N Ii 2Y $r J? 6Q 2=$9 $k $3 $H $, I, MW $G$" $k!# $= $N $? $a $K $O!" Ii 2Y>p Js $r 2?$i$+$N7A$G<hF@$7$J$1$l$P$J$i$J$$!# El5~Bg3XM}3XItJ?LZ8&5f<<$G3+H/$7$? SSS-Server [1] $O!" %M%C %H %o!< %/ $G 7k 9g $5 $l $? %7 %9 %F %‘ >e $G!" Ii 2Y>p Js!" %a %b %j $N ;H MQ>u 67!" C< Kv >p Js Ey $N >p Js<} =8 $r 9T $J $& %5!< %P $G $" $k!# SSS-Server $O!" 4{ B8 $N HF MQ %* %Z%l!< %F%#%s %0 %7 %9%F %‘ ( 0J2< OS) >e $G F0$-!" $5 $^$6 $^$J ;q 8; >p Js $r<+ F0 E* $K 8z N( NI$/ =8 $a!" Dc %3 %9 %H$G 3N EY$N 9b $$ >p Js $N Ds 6! $r 9T $J $&!# $^ $?!" %G%U%) %k %H $G =8 $a$k >p Js 0J 30 $K!"=8 $a $k >p Js $r %/%i %$ %" %s %H $+ $i;X Dj $G$- $k $H $$ $& 5! G= $K$h$C $F HF MQ @- $N $" $k %5!< %S%9 $r Ds 6! $7 $F $$ $k!# SSS-Server $, Ds 6! $9 $k >p Js $, $" $l $P!" J,;6 4D 6- $K $*$$ $F M- 8z $KIi 2Y J, ;6 $r 9T$J $& $3 $H $b$G $- $k!#Ii 2Y >p Js $r Mx MQ $9 $l $P!" Nc $( $P!" ;H MQ $9 $k %o!< %/ %9%F!< %7%g %s $r %f!< %6 $K 0U <1 $5 $; $: $K!" <+ F0 E* $K Ii 2Y J,;6 $r 9T $J $& $h $& $J%" %W %j %1!< %7%g %s $N 3+ H/ $b2D G= $G $"$k!# K\ 9F $G $O!" SSS-Server $r ;H$C $? %" %W %j %1!< %7%g %s $H$7$F!" SDA(Server of Directed Acyclic graph) $r :n @. $7 $?!# SDA $O!" 0M B8 4X 78 $N $" $k %8%g %V $r %/ %i %$ %"%s %H $K J, G[ $9 $k %5!<%P $G $" $j!" F1 4| $r <h $j $D$D Ii 2Y J, ;6 $r 9T $J $&!# Ii 2Y J, ;6 $r 9T $J $& $K $" $?$C $F!" SDA $O Ii 2Y >p Js$r <h F@ $9 $k I, MW $, $" $j!"$= $N @5 3N $5!" 0B 2A $5 $K $h$C $F <B9T B. EY $K :9 $, $D $/ $? $a!"Ii 2Y J, ;6 $K $* $1 $k SSS-Server $NM-8z@-$rI>2A$9$k$3$H$,$G$-$k!# 2 SSS-Server $3 $N @a $G $O!" SSS-Server $, :n $i $l $? GX 7J $H!" $= $N 4pK\F0:n$K$D$$$F=R$Y$k!# 2.1 SSS-CORE HFMQD6JBNs%*%Z%l!<%F%#%s%0%7%9%F%‘ SSS-CORE [2] $O , JB Ns %" %W %j %1!< %7%g %s $H 6( D4 F0 :n $9 $k $3 $H $G!" 8z N( $r 6K NO Mn $9 $3 $H $J $/ %^ %k %A %f!< %6 !? %^ %k %A %8%g %V $N HF MQ 4D 6- $r <B 8= $9 $k!" J, ;6 %a %b %j 7? JB Ns 7W ;; 5! $* $h $S %o!< %/ %9 %F!< %7%g %s %/ %i %9 %? 4D 6- $r BP >] $H $7 $? HF MQ %* %Z %l!< %F%# %s %0 %7 %9 %F %‘ ( HF MQ OS) $G $" $k!# SSS-CORE $O %7 %9 %F %‘ $N ;q 8; 4I M} $K 3, AX @- $r F3 F~ $7 $F ;q 8; 4I M}$N 8z N( 2= $r 9T $& $3 $H $K$h $j!" %9 %1!< %i %S %j %F%#$D$^$jD6JBNsD6J,;67W;;4D6-$KBP1~$7$F$$$k!# SSS-CORE $G$O Snoopy Spin wait( SS-wait )[4] $H 8F $P $l $k ;q 8; 3d Ev >u 67 $K $h $k %9 %1 %8%e!< %k %* %W %7%g %s $D $- $N %9 %T %s %&%’ %$ %H $r F1 4| $N 4p K\ $H $7 $F $$ $k!# $5 $i $K!" 9b B. $J %f!< %6 DL ?. !? %f!< %6 F1 4| $r Ds 6! $9 $k Hs BP >N J, ;6 6& M- %a %b %j (Asymmetric Distributed Shar ed Memory: ADSM) $r ;X 8~ $7 $F $$ $k!# $= $7 $F!" ADSM $r <B 8= $9 $k $? $a $N %a %b %j %Y!< %9 DL ?. 5! G= [3] $N0lIt$,!"4{$K<BAu$5$l$F$$$k!# NUMA 7? $N JB Ns 7W ;; 5! %7 %9 %F %‘ $G $O!" %a %b %j %" %/ %; %9 %3 %9%H 5Z $S DL ?. %3 %9%H $,!" 5w N% $K 1F 6A$5 $l $k $? $a [5] !" $3 $l $i $N %3 %9 %H $, >. $5 $/ M^ $( $i $l $k $h $& $J %9 %1 %8%e!< %j %s %0 $, I, MW $G $" $k!# $= $3 $G!" SSS-CORE $G $O!" 7W ;; 5! $N %$ %s %?!< %3 %M %/ %7%g %s %M%C %H %o!< %/ $N 3, AX 9= B$$H 0l CW $7 $?9= B$ $N ;q 8; 4IM} 9= B$ $r MQ 0U$7 $F ;q 8; >p Js $N 4I M} $r $7!" 3F%W %m %; %9 $O %9 %1 %8%e!< %j %s %0 $K BP $7 $F @) Ls $r Ds <( $9 $k!# %+!< %M %k %l %Y %k!& %9 %1 %8%e!< %i $O ;q 8; >p Js $H!" %W %m%; %9 $+ $i Ds <( $5 $l $? %9 %1 %8%e!< %j %s %0 @) Ls $K$7 $? $,$C $F!" %W %m %; %9 C1 0L$K ;q 8; $N 3d Ev $r 9T $J $&!# $= $& $9 $l $P!";q 8; >p Js $r Mx MQ $9 $k $3 $H $G!" %? %$ %‘ %9 %i %$%9 Kh $N ;q 8; $N 3d $j Ev $F>u 67 $r %9 %1 %8%e!< %j %s %0 $K H? 1G$9 $k $3 $H $, 2D G= $H $J $k!#99 $K!" Ds <( $5 $l $? %9 %1 %8%e!< %j %s %0 @) Ls $K =>$C $F %9 %1 %8%e!< %j %s %0 $9 $k $3 $H $G!" %W%m %; %9 Kh $K 0[ $J$k ;q 8; $X $N M_ 5a$r K~ $? $9 $3 $H $, $G $-$k!# ;q 8; 4I M} 9= B$$O JB Ns 7W ;; 5! $N9= B$ $H F1 $8 $G $" $k $? $a$K!" 3d $j Ev $F $r 9T $J $& %W%m %;%C %5 4V $N DL ?. %3 %9 %H $r GD0. $7 $? $& $( $G $N %9 %1 %8%e!<%j %s %0 $, 2D G= $G $"$k!# 8zN(E*$J%9%1%8%e!<%j%s%0$r<B8=$9$k$?$a$K!" SSS- CORE $N>pJs<}=85!9=$O!"

1. Hs%m!<%+%k$N;q8;>pJs$N0B2A$JDs6! 2. eagar $J >p Js <} =8 $h $k %f!< %6 %" %W %j %1!< %7%g %s $X$N%l%9%]%s%98~>e 3. 3, AX E* $J >p Js N. DL 5! 9= $K $h $k 8z N( $, NI $$ >p Js <} =8 $H$$ $& FC D’ $r ;}$C $F$$ $k!# 1 $O >p Js<} =8 $N %*!< %P %X%C %I$r M^$( $k $?$a!" 2 $O@5 3N $J>p Js $r=8 $a $k$? $a!" 3 $O %9%1!<%i%S%j%F%#$r<B8=$9$k$?$a$N$b$N$G$"$k!# 2.2 SSS-Server $N4pK\F0:n SSS-Server $O!" HF MQ OS >e $G C1 BN $N %= %U %H %&%’ %" $H $7 $F!" 2.1 @a $G =R $Y $? SSS-CORE $N >p Js <} =8 5! 9= $NFC D’ $r <B 8= $9 $k $b $N $G $" $k!# $5 $i $K!"%f!< %6 $K <+ M3 $JN. DL %G!< %? :n @.$r 5v $9 $3 $H $G HFMQ @- $r 8~ >e $5 $;$F $$ $k!# SSS-Server $O!" � $" $i $+ $8 $a =8 $a $F $* $$ $? %M%C %H %o!< %/ >p Js $r %f!<%6$KDc%3%9%H$G3+<( � %f!<%6$K$h$k<+M3$JN.DL%G!<%?$N:n@. � %Q %1%C %H $N @0 M} $K $h $k %M%C %H %o!< %/ $N Ii 2Y $N M^ @) $H $$$C $? FC D’ $r ;} $D %M%C %H %o!< %/ >p Js N. DL %5!< %P $G $" $j!" SSS-CORE $N It J, 5! G= $r NOW(Network of W orkstations) $K<BAu$7$?$b$N$G$"$k!# SSS-Server $O!" F1 0l %M%C %H %o!< %/ Fb $N B> $N %5!< %P $H 8_ $$ $K GS B> @) 8f $r $7 $J $, $i!" %m!< %+ %k $J %[ %9 %H >p Js $r <+ J, $N B0 $9 $k %5 %V %M%C %H %o!< %/ $K %V %m!< %I %-%c %9 %H $9 $k!# %G!< %? %Q %1%C %H $r <u $1 $H$C $? SSS-Server $O $= $l $r 6& M- %a %b %j >e $K 3J G< $9 $k!# $= $N :]!" %Q %1%C %H $N :F Aw $J $I $K $h $k :. Mp $r Hr $1 $k $? $a $K!" O@ M} %/ %m%C %/ [6] $r MQ $$ $F $$ $k!# $3 $l $O!" %M%C %H %o!< %/ >e $N 3F %$ %Y %s %H $K BP $7 $F M# 0l $N %? %$ %‘ %9 %? %s %W $r M? $( $k!# $= $7 $F!" 3F %5!< %P $N JQ ?t clock $H %Q %1%C %H $K 2! $5 $l $k timestamp $K $h$C $F!" %M%C %H %o!< %/ $K C1 0l $N %/ %m%C %/ $r :n $k!# SSS-Server $O!" clock $H timestamp $r<!$N$h$&$KMxMQ$9$k!# 1. timestamp < clock $J$i$P!"%Q%1%C%H$r4~5Q 2. timestamp = clock $+ $D!" %Q %1%C %H $N Aw =P 85 $, D>A0$N%Q%1%C%H$HF1$8$G$"$k$J$i$P!"<uM} 3. timestamp > clock $J $i <u M}!" clock = times- tamp $H$9$k 4. timestamp = 0 $J$i<uM} ?^ 1: SSS-Server $N3,AX9=B$ 2 $O!" J# ?t $N %Q %1%C %H $r Aw $k ;~ $O!" $= $l $i $O A4 $F F1 $8 %? %$ %‘%9 %? %s %W $r 2! $5$l $k $? $a!" $3 $l $i$N =h M} $N $? $a $N $b $N $G $" $k!# SSS-Server $O!" $3 $N O@ M} %/ %m%C %/ $K$h$C$F!"3,AXFb$G$N;~4VE*@09g@-$rJ]$D!# %5 %V %M%C %H %o!< %/ $r 1[ $( $k DL ?. $O TCP $r MQ $$ $F 9T $J $o $l!" F@ $i $l $? 30 It %M%C %H %o!< %/ $N >p Js $O %m!< %+ %k %M%C %H %o!< %/ Fb $K %V %m!< %I %-%c %9 %H $5 $l $k!# SSS- Server $O %3 %s %U%# %0 >pJs 5Z $S NIS(The Network In- formation Service) $r MQ $$ $F %M%C %H %o!< %/ $K 5? ;w E* $J 3, AX @- $r M? $( $F%Q %1%C %H $N N. DL 7P O) $r 7A @. $9 $k!#$3 $N N. DL 7P O) $O!" %" %k%4 %j %: %‘ E* $K 0l $D $N %5!< %P $, F1!< Fb MF $N %Q%1%C %H $r #2 EY 0J >e<u $1 $H $i $J $$ $3$H $r J] >Z $9 $k!# :G =i $K 5/ F0 $5 $l $k SSS-Server $O!" 3F %[ %9 %H $N L> A0 $H %M%C %H %o!< %/ %" %I %l %9 $r =q $$ $? %3 %s %U%# %0 %U%! %$ %k $r FI $_ 9~ $_!" %M%C %H %o!< %/ 9= B$ $r 9= @. $9 $k!# %3 %s %U%# %0 $K $J $$ %[ %9 %H $+ $i $N %" %/ %; %9 $O <u $1 IU $1 $J $$!# $^ $?!" 0[ >o $, H/ @8 $7 $? :] $K $O!" =@ Fp $K %M%C %H %o!< %/ 9= B$ $r :F 9= @. $7 $F %M%C %H %o!< %/ 9= B$ $r 0] ;} $9 $k!# SSS- Server $O %f!< %6 $K BP $7 $F <+ M3 $J >p Js $N :n @. $r 5v $7 $F $$ $k!# %f!< %6 $O %G!< %? $r :n @. $7 SSS-Server $K EO $9 $3 $H $G!" %5!< %P $N F0 $$ $F $$ $k %M%C %H %o!< %/ A4 BN $G $= $N %G!<%?$r<u$1$H$k$3$H$,$G$-$k!# 2.3 4XO"8&5f 8= :_!" %M%C %H %o!< %/ >e $N %[ %9 %H >p Js $r N. DL $5 $; $k %7 %9%F%‘$H$7$F$O!" rwhod $H$=$N2~NIHG$G$"$k ewhod $,9-$/MQ$$$i$l$F$$$k!# rwhod $O!"8=:_$N3F%f!<%6$N%m%0%$%sL>!"C<KvL>!" $* $h $S %m %0 %$ %s ;~ 9o Ey $N who $G F@ $i $l $k >p Js $r A4 $F $N %^ %7 %s $K BP $7 $F :n @. $9 $k rwho !" 8= :_ $N ;~ 9o!" %7 %9 %F %‘ 2T F/ ;~ 4V!" 5Z $S :G 8e $N 1 J,!" 5 J,!" 15 J, 4V $N <B 9T BT 9T Ns $N J? 6Q %8%g %V ?t $H $$$C $? uptime $G F@ $i $l $k >p Js $r A4 $F $N %^ %7 %s $K BP $7 $F :n @. $9 $k ruptime

$, ;H MQ $9 $k %G!< %? %Y!< %9 $r J] <i $9 $k %5!< %P $G $" $k!# rwhod $O!" %9 %F!< %? %9 >p Js $N Aw <u ?. $r 9T $&!# Aw ?. $9 $k ;~ $O!" Dj 4| E* $K %7 %9 %F %‘ $N >u BV $r D4 $Y!" %9 %F!< %? %9!& %a%C %;!< %8 $r :n @. $7!" %M%C %H %o!< %/ >e $K %V %m!< %I %-%c %9 %H $9 $k!# <u ?. $9 $k ;~ $O!" B> $N rwhod %5!< %P $N %9%F!< %? %9!& %a%C %;!< %8 $N <u ?. $r 4F ;k $7!" $= $N BE Ev @- $r 8! :: $7!" %G%# %l %/ %H %j /var/spool/rwho $K $" $k 0l O" $N %U%! %$ %k $K 5- O? $9 $k!# %9 %F!< %? %9!& %a%C %;!< %8 $O!"$[$\ 60 IC$4$H$K 1 2s@8@.$5$l$k!# rwhod $O $; $$ $< $$ 10 Bf $0 $i $$ $N %^ %7 %s $, 1 $D $N%M%C %H %o!< %/ $K 7R $,$C $F $$ $k ;~ $K $O $5 $[$I Ii C4 $K $b $J $i $J $$ $,!" ?t == Bf $K $b $J $k $H!" $+ $J $j $J network eater ,CPU eater $K $J $j F@ $k!# $^ $?!" 2 $D 0J >e $N %M%C %H%o!< %/ $, %2!< %H %&%’ %$ $r 2p $7 $F @\ B3 $5 $l$F $$ $k $h $& $J >l 9g!" Aj 8_ $K >p Js $r 8r 49 $9 $k $H $$ $& 5! G= $, $J $$!# ewhod $O!" NFS(The Network File System) $N %/ %i %$ %" %s %H ( FC $K diskless) $N Ii C4 $r 7Z 8: $G $- $k!" B> $N %M%C %H %o!< %/ $H $b >p Js $r 8r 49 $9 $k $3 $H $, $G $- $k!" >p Js $N N. NL $r $" $k Dx EY @) 8f $G $- $k!" $H $$ $& E@ $K $* $$ $F rwhod $r 3H D% $7 $? $b $N $G!" %Q %1%C %H $N 7A BV $O A4 $/ F1$8 $G!" %M%C %H %o!< %/ Fb $K N> <T $, 6& B8 2D G= $" $k!# $7 $+ $7!"$3 $l $i $N %5!< %P $O!" %f!< %6 $K $h $k <+ M3 $J N. DL %G!< %?$N :n @. $r 5v $7 $F $$$J $$!# $^ $?!" :# $^ $G $N Hf 3SE* CY $$ %M%C %H %o!< %/ (10Base-T) >e $G $O @5 >o $K F0 :n $7 $F $$ $? $,!"9b B.$J %M%C %H%o!< %/ (100Base-T) >e$G $O $&$^ $/F0 :n$7 $J $$!# $3 $l $+ $i 0l AX 9b B. $K $J$C $F $$ $/ %M%C %H %o!< %/$K BP 1~ $G $- $J$$ $N $O Ld Bj $G $"$j!" $= $N 86 0x $O 0J2< $N 3 $D$G$"$k!# 1. %M%C %H %o!< %/ $r 1[ $( $k %Q %1%C %H $N @) 8B $N $J $$ Aw <u?. 2. %G!< %? $N 05 =L!& %Q %1%C %H $N %3 %s %Q %/ %H 2= $r 9T $J $o$J$$$3$H$K$h$kB?Bg$J%Q%1%C%HNL 3. GS B> @) 8f $r 9T $J $o $J $$!" 0l Dj $N ;~ 4V 7P 2a $K $h $k %Q%1%C%H$NAw<u?. SSS-Server $O>e5-#3E@$rF’$^$($F@_7W$5$l$F$*$j!" 9b B. %M%C %H %o!< %/ >e $G $b == J, $= $N 5! G= $r 2L $? $9!# $^ $?!" 2.2 @a $G =R $Y $? $h $& $K!" %f!< %6 $K $h $k %G!< %? $N :n @.$,2DG=$J$3$H$b!" SSS-Server $NM%$l$?E@$G$"$k!# 3 SDA SDA $O!" SSS-Server $r Mx MQ $7!" =@ Fp $G 8z N( E* $J J, ;6 =h M} $r <B 8= $9 $k %5!< %P $G $" $k!# SDA $O!" M? $( $i $l $? 0M B8 4X 78 $N $" $k %8%g %V $r!" NOW >e $G J# ?t $N %/ %i%$ %" %s %H $K F0 E* $KJ, ;6 $5 $; $F =h M} $9 $k!# %8%g%V $N 0M B8 4X 78 $O DAG $G I= $; $k $? $a!" SDA $O ?^ 3 $N $h $& $J %8%g%V $N DAG $r I= $7 $? %F %- %9 %H %U%! %$ %k $r 2r <a $7!" ?^ 2: %Q%1%C%H$N7gMn B> $N %o!< %/ %9 %F!< %7%g %s $N Ii 2Y >p Js $r 8+ $F!" %8%g %V $r 8zN($h$/J,;6$5$;$k!# 0M B8 4X 78 $N $" $k %8%g %V $r =h M} $9 $k $N $O!" %f!< %6 $, 0M Mj $9$k %8%g%V $O 1 $D 1 $D $,FH N) $7$? $b$N $G $"$k $H$O 8B $i$J $$$?$a $G$" $k!#Nc$( $P!" make $r %f!<%6$, <B9T $7 $? $H $9 $k $H!" $= $l $> $l $N %=!< %9 $r %3 %s %Q %$ %k $7 $? 8e %j %s %/ $9 $k!" $H $$ $&$h $& $K!" %8%g %V $K 0M B8 4X 78 $, @8 $8 $k!#?^ 3 $N D9 J} 7A $O %5!< %P $K Ej $2 $k %8%g %V $r I= $7 $F $* $j!" Lp 0u $G ;X $5 $l $F $$ $k %8%g %V $O!" ;X $7 $F $$ $k %8%g %V $, =* N; $9$k $^ $G <B 9T $5 $l$J $$!# Lp 0u $G ;X $5$l $F $$ $J $$ %8%g %V $O <B 9T 2D G= $G $" $j!" %8%g %V $, J# ?t $" $k >l 9g $O!" $= $l $i $O JB Ns $K <B 9T $G $- $k!# Cf $K job 100 $H =q $+ $l $? D9 J} 7A $, $" $k $,!" $3 $l $O job 1 $N 100 G\ $N ;~ 4V $, =* N; $^ $G $K $+ $+$k %8%g %V $r I= $7 $F $$ $k!# I,MW $J $N $O =* N; $^ $G $K $+ $+ $k ;~ 4V $N %8%g %V 4V $N Hf $J $N $G!" job 1 $, =* N; $9 $k $^ $G $K$+ $+ $k ;~ 4V $O G$ 0U $G $h$$!# $= $l $> $l $N %8%g %V $, =* N;$9 $k $^ $G $N ;~ 4V$O 0[ $J $j!" $= $N ;~4V $O $" $i $+ $8 $a J, $+$k $H $O 8B $i $J $$$,!" $3 $3 $G $O A4 $F<B 9T A0 $K J, $+$C$F$$$k$b$N$H$7$F07$&!# $J $< $J $i!" %8%g %V $N =E $5 $, 3N Dj$G $- $J $$ $1 $l $P Ii 2Y J, ;6 $, 9T $J $( $:!" $^ $?!" =E $5 $r $r 2? $i $+ $N 7A $G 8+ @Q $b$C $? >l 9g!" $= $N I> 2A J} K! $, <B 9T ;~ 4V $K Bg $- $J 1F 6A $r 5Z $\ $9 $?$a $G $" $k!# $" $i $+ $8 $a A4$F $N %8%g %V $N =E $5 $, 7h Dj $5 $l$F $$ $k $N $J $i $P!" @E E* $K%8%g %V $r <B 9T $9 $k %o!< %/ %9 %F!< %7%g %s $, 7h Dj $5 $l $F $7 $^ $& $,!" Ii 2Y $, F0 E* $K JQ 2=$9 $k 4D 6- $r A[ Dj$7 $F $$ $k $N $G!" %/%i %$ %" %s %H

?^ 3: %8%g%V$N9=B$ $O%5!< %P $, 4I M} $7 $F $$ $J $$ %8%g %V $b Ej $2$i $l $k $? $a!" $=$N$h$&$J$3$H$O$J$$!# DL?. %W %m %H %3 %k $K $O!" UDP $K Ce ?. $H E~ Ce =g =x $r J] >Z $9 $k 5! 9= $r IU 2C $7 $? $b $N $r MQ $$ $?!# TCP $r ;H $o $J $$$N $O!" %8%g %V $N E> Aw $K $H $b $J $& DL ?. %*!< %P!< %X%C %I $r8: >/ $5 $;!" 1 $D $N %]!<%H $G B? $/ $N%[ %9 %H $HDL ?. $9 $k $?$a$G$"$k!# 3.1 %Q!<%6 %Q!<%6 $, 2r <a $9 $k %F %- %9 %H %U%! %$ %k $O!" 0M B8 4X78 $, =q$+ $l $? 9T $H %8%g%V $N Fb MF $, =q $+$l $? 9T $, 8r 8_ $KJB $s 1:2 3 job 10 2:4 job 20 3:4 job 30 4: job 40 $G $$ $k!# 0M B8 4X 78 $, =q $+ $l $? 9T $O!" 0:1 2 3 $N $h $& $K $J$C $F $$ $F!" %3 %m %s $N A0 $K $O <! $N 9T $K =q $+ $l $F $$ $k %8%g %V $r ;} $D %N!< %I $N L> A0 $, =q $+ $l $F $$ $F!" %3 %m %s $N 8e $K $O $3 $N %N!< %I $N %8%g %V $, 0M B8 $7 $F $$ $k %8%g %V $N %N!< %I $N L> A0 $, =q $$ $F $" $k!# Nc $r 2< $K<($9!# 3.2 DL?.J}K! UDP $K $h $k DL ?. $G $O %Q %1%C %H $N E~ Ce $O J] >Z $5 $l $:!"E~ Ce $7 $? $H $7$F $b H/ ?. $5 $l $?=g $K E~ Ce $7 $F $$$k $H $O8B $i $J $$!# $= $N $? $a!" %Q %1%C %H $N E~ Ce $rJ] >Z $9 $k I, MW$, $" $k!# K\ 9F $G $O!" B? ?t $N %Q %1%C %H $r F1;~ $K $d $j $H $j$7 $J $$ 8B $j!" %Q %1%C %H$N 7g Mn Ey $N Ld Bj $O 5/ $3$i $J $$ $h$& $J 4D 6- $r A[Dj $7 $F $$ $k $? $a!"2? $+ Ld Bj $, @8 $8$? ;~ $N =h M} $, =E$/ $J$C $F $b!" Ld Bj $, 5/ $3 $i$J $$ >l 9g $N DL ?. $O 7Z $/ 9T $J$( $k J} $, $h $$!# %Q %1%C %H 7gMn $N Ld Bj $r 2r 7h $9$k$?$a!"0J2<$N$h$&$JJ}K!$rMQ$$$?!# 1. Aw $j <j $O!" %a%C %;!< %8 $K Aw $j @h JL $N O" B3 $7 $? HV 9f$r?6$k 2. <u $1 <j $O!" <u $1 <h $j @h JL $K!" 2? HV L\ $N %a%C %;!< %8$^$G<u$1<h$C$?$+$rI=$9HV9f$rJ];}$9$k 3. %Q%1%C%H$NCe?.$rJ]>Z$9$k<jCJ$H$7$F!" Acknowl- edge $rAw$k!# 1 $N $h $& $K $9 $l $P!" <u $1 <j $O %Q %1%C %H $N 7g Mn!" E~ Ce =g $N Mp $l$r!" IT O" B3 $J HV 9f$r <u $1 $H $k $3 $H$K $h $j 8! =P $9 $k!# $^ $?!" :F Aw MW 5a$K Ez $( $k $? $a!" E~ Ce $, 3N G’ $5 $l $k $^ $G $O %P%C %U%! $K %a%C %;!< %8 J] ;} $9 $k!# %P%C %U%! $O M- 8B $G $" $k $? $a!" Dj ?t 8D $N %a%C %;!< %8 $, Aw $i $l $k $H!" $= $l $i $N Ce?. $, J] >Z $5 $l $k $^ $G ?7$? $J %a%C %;!< %8 $r Aw $k$3$H$O$G$-$J$$!# 2 $N $h $& $K HV 9f $r J] ;} $7 $F $$ $F!" $= $N <! $N HV 9f $r ;} $D %a%C %;!< %8 $, FO $$ $? $i!" $^ $? <! $N HV 9f $N %a%C %;!< %8 $r BT $D $@ $1 $G $h $$!# $7 $+ $7!" $= $N @h $N HV 9f $, ?6 $i $l $? %a%C %;!< %8 $r <u $1 <h$C $? >l 9g!" %Q %1%C %H $, 7g Mn $7 $? $+ 8m$C $? =g =x $G E~ Ce$7 $? $3 $H $K $J $k!# $3 $N >l 9g!" <u $1 <j $O %a%C %;!< %8 $r %P%C %U%! $K J] ;} $7!" 4V $N HV 9f $r ;} $D %a%C %;!< %8 $r <u $1 $H$C $F $+ $i EO $9!# 8= :_ $N HV 9f $h $j >. $5 $$ $+!" %P%C %U%! $K $" $k %a%C %;!< %8 $H F1 $8 HV 9f $r ;} $D %a%C%;!<%8$O!"=EJ#$7$FFO$$$?$b$N$J$N$GL5;k$9$k!# 3 $G ?( $l $? Acknowledge $H $O!" $I $3 $^ $G %a%C %;!< %8 $, FO $$ $? $+ $r Aw $j <j $K $7 $i $; $k $b $N $G $" $k!# %a%C %;!< %8 $N Aw $j <j $O!" Acknowledge $r JV $9 $h $& $K MW 5a $9 $k %a%C %;!< %8 $r Aw ?. $9 $k!# <u $1 <j $O $3 $N %a%C %;!< %8 $r <u $1 <h$k $H!" FI $_ 9~ $_ HV 9f $r =q$$ $F Aw $j JV $9!# FI $_ 9~ $s $@ HV 9f $r IU $1 2C $( $? $b $N $r Acknowledge $H $7 $F JV $9!# Acknowledge $r <u $1 <h$C $? Aw $j <j $O!" =q$+$l$F$$$kHV9f$+$i:FAw$NH=CG$r9T$J$&!# Acknowledge $d Acknowledge MW5a$,FO$+$J$$2D G= @- $, $" $k $,!" Aw $j<j $O!" %f!< %6 $, ;X Dj $7 $? ;~ 4V Fb $K %a%C %;!< %8 $r 1 $D $b <u $1 <h $i$J $1 $l $P!" %Q %1%C %H$, 7g Mn $7 $? $H H= CG $7!" I, MW $J Acknowledge MW 5a $r :F EY 9T$J$&!#I,MW$J Acknowledge MW5a$H$O!" A02s$N Ac- knowledge MW 5a $+ $i %f!< %6 $, Dj 5A $7 $? ;~ 4V $@ $1 7P 2a $7 $F $$ $k $N $K Acknowledge $r <u $1 <h$C $F $$ $J $$ DL ?. Aj <j $X $N!" $^ $? $O!" 1 $D $b Acknowledge MW 5a $O =P $7 $F $$ $J $$ $,!" :# $^ $G Aw$C $? %a%C %;!< %8 $N J] >Z $, $J $$DL?.Aj<j$X$N Acknowledge MW5a$G$"$k!#

3.3 Ii2YJ,;6$NJ}K! C1=c $J%? %9 %/ $N 1s 3V <B 9T $O!" @- G= $N 8~ >e $h $j!" $‘$7 $m Dc 2< $N 86 0x $H $J $k!# $J $< $J $i %W %m %; %9 %^ %$ %0 %l!< %7%g %s $O!" $I $s $J $K 8z N( NI $/ <B Au $5 $l $h $& $H $b %*!< %P!< %X%C %I $K $J $k $+ $i $G $" $k [7] !# K\ 9F $G $O 0J 2< $N 3 $D$NJ}K!$GIi2YJ,;6$r9T$J$&!# 1. %i%s%@%‘$K%8%g%V$rEj$2$kJ}K! 2. /dev/kmem $+$iF@$?!" piggyback $5$l$k Ac- tive Process $N ?t $r MQ $$ $F 5a $a $? %5!< %P $N =h M} G= NO $N Hf $K JB Ns <B 9T 2D G= $J %8%g %V $r J, 3d $7!" $= $l$i$rEj$2$kJ}K! 3. SSS-Server $r ;H$C $F F@ $? Active Pr ocess $N ?t $r MQ $$ $F 5a $a $? %5!< %P $N =h M} G= NO $N Hf $K JB Ns <B 9T2DG=$J%8%g%V$rJ,3d$7!"$=$l$i$rEj$2$kJ}K! >e$N 3 $D$N J} K!$r A*$s $@ M}M3 $r =R$Y $k!# 1 $O!" Hf 3S$N 4p=‘ $K $9 $k $? $a $KA* $s $@!# 2 $O!" %f!<%6 $, 8D!9 $N %[ %9 %H$N >p Js <h F@ $N $? $a$K %3!< %I $r =q $$ $F!" FH <+ $K=8 $a $? >p Js $K 4p $E $$ $F Ii 2Y J, ;6 $r 9T $J $& $H!" SSS-Server $+ $iF@ $? >p Js $K 4p$E $$ $F Ii 2Y J, ;6$r 9T $J$C $? >l 9g $KHf $Y $F $I $& $J $k $+ $r 8+ $k $? $a $G $" $k!# 2 $G piggyback $r 9T $J$C $? $N $O!" piggyback $r 9T $J $o $J $$ $H Ii 2Y >p Js $r Aw $k $h $& $K MW 5a $9 $k %a%C %;!< %8 $r Aw $k $3 $H $K $J $k $+$i $G $" $k!# Ii 2Y >p Js $, JV$C $F $/ $k $^ $G$N ;~ 4V $N %*!< %P %X%C %I $r 1# JC $9 $k $h $& $K Ii 2Y >p Js $r MW 5a $9 $k $N $O Hs >o $K :$ Fq $G $" $j!" 7k 6I $O Dj 4| E* $K MW 5a $9 $k $3 $H $K $J $k!# $3 $l $G $O!" SSS-Server $H F1 $8 $3 $H $r $d $k $3 $H $K $J $k!# piggyback $N %*!< %P %X%C %I $O Hs >o $K >. $5 $$ $,!"F@ $i $l $k >p Js $N @5 3N $5 $O!" Aj <j $+ $i $N %a%C %;!< %8 $N NL $K $h $k!# $3 $l $O SSS-Server $H $O 0[ $J $k!" 9- $/ 9T $J $o $l $F $$ $k >p Js <} =8 J} ?K $G $" $j!" SSS-Server $N 8z 2L$rI>2A$9$k$?$a$NHf3SBP>]$K$J$k!# 2,3 $NJ}K!$rMQ$$$k>l9g!"=hM}G=NO w $O w = k c l (1) $G M? $( $i $l $k!# k $O CPU $N <o N‘!" c $O %/ %m%C %/ ?t!" l $O Active Pr ocess $N?t$K 1 $rB-$7$?$b$N$G$"$k!# %a%b %j $d %-%c%C %7%e $, == J, $K Bg $- $$ >l 9g!" $= $N Bg $- $5$O =h M} G= NO $K1F 6A $r M? $( $J $$!#K\ 9F $G $O B? $/ $N%a %b %j$r MW 5a $9 $k %W%m %; %9 $r Av $i $;$k $3 $H $O $J $/!" ;HMQ $9 $k%o!< %/ %9 %F!< %7%g %s $K $O == J, Bg $- $J %a %b%j $, $" $k $? $a!" (1) <0 $G $O!" %a %b %j $N Bg $- $5 $O =h M} B. EY $K 1F 6A $r 5Z$\$5$J$$$3$H$K$J$C$F$$$k!# Ii2Y J, ;6 $r 9T $J $& $? $a $K $O!" %3 %s %T%e!< %? $N =hM} G= NO $H %8%g %V $N =E $5 $N 2 $D $, I, MW $G $" $k!# =h M} G= NO $O (1) <0 $G M? $( $i $l $k!# %8%g %V $N =E $5 $r 7h $a $k $K $" $?$C ?^ 4: %8%g%V$N=E$5 $F!" 8z N( $h $/Ii 2Y J, ;6 $r 9T $J $& $? $a$K $O!" <! $K =R $Y $k >r7o$rK~$?$5$J$1$l$P$J$i$J$$!# 1. %8%g %V $r DAG $+ $i @Z $j N% $7!" $= $l $@ $1 $G 8+ $? ;~!" =* N; $^ $G $K $+ $+ $k ;~ 4V $H %8%g %V $N =E $5 $O Hf Nc$9$k 2. $= $N %8%g %V $, =*$C $? 8e $K =h M} $9 $k %8%g %V $, =E $$ $[$I!"%8%g%V$N=E$5$OBg$-$$ 1 HV $a $N >r 7o $O Ev A3 $G $" $k $,!" 2 HV $a $N >r 7o $O!" %8%g %V $, =*$C $? 8e $K =h M} $9 $k %8%g %V $, =E $$ $[ $I M% @h E* $K =h M} $7 $? $$!" $H $$ $& MW 5a $K Ez $( $k $b $N $G $" $k!# ?^ 4 $G $O!" %8%g %V $N =E $5 $O <+ J, $K 0M B8 $7 $F $$ $k %8%g %V $N =E $5 $N Am OB $K <+ J, $N =E $5 $r 2C $( $? $b $N!" $H $7 $F $$ $k!#$3 $& $9 $l $P!" 2 HV $a $N >r7o $r K~ $?$9 $3 $H $, $G$- $k!# %3 %s %T%e!< %? $N =h M} G= NO $H %8%g %V $N =E $5 $, $o $+ $l $P!" 8e $O 6Q Ey $K %5!< %P $K %8%g %V $r J, G[ $9 $l $P $h $$!# $7 $+$7!"$3$NLdBj$O NP-complete [8] $G$"$j!"@53N$K$O 2r $1 $J $$ $? $a!" K\ 9F$G $O <! $N $h $& $K 9T $J $&!# $" $k %8%g %V $, $" $k%^ %7 %s $K Ej $2 $i$l $k $H $9 $k $H!" $=$N =h M} G= NO $N 5U Hf $H %8%g%V $N =E $5 $N @Q $r!" $= $N %^%7 %s $K Ej $2 $i $l $? :G =* E* $J %8%g %V $N =E $5 $H $9 $k!# ?^ 5 $N $h $& $K!" %^ %7 %s Kh $K $3 $l $i $N OB$r $H $j $D $D!" =E $$ %8%g %V $+ $i =g $K!" $=$NOB$,:G$b>.$5$$$b$N$KEj$2$k!# 4 I>2A 4 !" 8 !" 16 !" 32 Bf $N %o!< %/ %9 %F!< %7%g %s (SS20) $r MQ $$ $F!" %i %s %@ %‘!" piggyback !" SSS-Server $N 3 <o N‘ $N Ii 2Y J, ;6 $N J} K! $G $N <B 9T ;~ 4V $r B, Dj $7 $? ( I= 1) !# $? $@$7!" $3 $l $i$N ?t CM $O 5 2s $N <B9T ;~ 4V $N;; =Q J? 6QCM $G$"$k!#

?^ 5: %8%g%V$NJ,G[ 4.1 I>2AJ}K! <B 9T $7 $? %8%g %V $O!" ?^ 6 $K <( $7 $?!# *2,*4 $H $$ $& $N $O!"$= $N %8%g%V $, 2 8D!" 4 8D $" $k$3 $H $r I=$9!# $3 $N$h $&$J %8%g %V $K $7 $? M} M3 $O!" %o!< %/ %9 %F!< %7%g %s $N ?t $K $h$C$F %8%g %V $N L) EY $r JQ $( $? $$ $? $a $H!" JBNs EY $, $= $l $[$I 9b $/ $J $$ $3$H $, <B :] $N %8%g %V$G $O $h $/ $" $k $+$i $G $"$k!# $^ $?!" F0 E* $K %o!< %/ %9 %F!< %7%g %s $N Ii 2Y $r JQ $( $k $K $" $?$C $F!" 4 Bf $N ;~ $O!" job 20,job 25,job 30,job 40,job 50 $r!" 8,16,32 Bf$N;~$O!"$3$N%8%g%V$N 2 G\!" 4 G\!" 8 G\ $N %8%g %V $r Ej $2 $?!# $I $N %o!< %/ %9 %F!< %7%g %s$K $I $N %8%g %V $,Ej $2 $i $l $k $+ $r7h Dj $9 $k $K $O Mp?t $r MQ $$ $?!# $? $@ $7!" 1:2:3:4 $N Hf $G 3F %o!< %/ %9 %F!< %7%g %s$K $O =E $_ $, $D $1 $i$l!" $I $N =E $5 $K $J $k $+ $O%8%g %V $N <B9TKh$KJQ$o$k!# 4.2 9M;! I= 1 $r 8+ $k $H!" 4 Bf $N %o!< %/ %9 %F!< %7%g %s $G $N <B 9T $G $O!" SSS-Server $, <c 43 B. $$ Dx EY $G!" $" $^ $j :9 $, $J $$!# $3 $l $O!" %o!< %/ %9 %F!< %7%g %s $N ?t $K BP $7 $F %8%g %V $, B? 2a $. $k $? $a $G $" $k ( K\ 9F $N <B 83 $G $O!" :G Bg $G!" J? 6Q 8 8D $N %8%g %V $, 1 Bf $K Ej $2 $i $l $k ) !# $3 $N $h $& $J >u BV $G $O!" %o!< %/ %9 %F!< %7%g %s 4V $N Ii 2Y $N :9 $,!" Ac- tive $J %W %m %; %9 $N ?t $K $7 $F 1 !" 2 8D $G $" $k >l 9g!" >p Js <hF@ $H %9 %1 %8%e!< %j %s %0 $N %*!< %P %X%C %I $,!" %i %s %@ %‘ ?^ 6: <B9T$7$?%8%g%V $K %8%g %V $r Ej $2 $k!" 7k 6I $O $[ $\ 6Q Ey $K %8%g %V $r Ej $2 $k!" $3 $H $K $h $k 8z N( E* $G $J $$ %9 %1 %8%e!< %j %s %0 $N %*!< %P %X%C %I $H $D $j $"$C $F $7 $^ $&!# $^ $?!" %8%g %V $N <B 9T ;~ 4V $, D9 $$ $?$a!" %8%g %V $r Ej $2 $? 8e $K Ii2Y $, JQ 2= $9 $k $3 $H$,B?$$$3$H$b!":9$,$J$$M}M3$G$"$k!# 8 Bf $G $N <B 9T $G $O!" %i %s %@ %‘ $K %8%g %V $r Ej $2 $k $H Hs >o $K CY $/$J $k!# $3 $N $H $-!" :G Bg$G!" J? 6Q 4 8D $N%8%g %V $, Ej $2 $i $l $k $,!" %8%g%V $N ?t $, $3 $N Dx EY $@ $H!" 30 It $+ $i $N F0 E* $JIi 2Y $N JQ 2= $, 8z $$ $F $/$k!# $^ $?!" <B 9T ;~ 4V $, C; $/ $J$C $? $K $b 4X $o $i $:!" 4 Bf $N $H $- 0J >e $K SSS- Server $H piggyback $N :9 $, $" $k $N $O!" %8%g %V $N L) EY $, Gv $/ $J$C$? $? $a $K Ii 2Y >pJs $N 99 ?7 $, $" $^$j 9T $J $o $l $J $/ $J$C $? $? $a $G $" $k!# SSS-Server $r Av $i $; $F $$ $k %*!< %P %X%C %I $h $j $b!" IT @5 3N $J >p Js $K $h $k %9 %1 %8%e!< %j %s %0 %_ %9$, Bg $- $+$C $? $3 $H $K $J $k!#Bf ?t $K $h $k <B 9T B. EY $N C; =L $, $= $l $[ $I Bg $- $/ $J $$ $N $O!" ?^ 6 $N 0M B8 4X 78$N7A$N$?$a$G$"$k!# 16 !" 32 Bf $G $N <B 9T $G $O!" piggyback $, CY $$!# $3 $l $O!" %8%g %V $N L) EY $, $5 $i $K Gv $/ $J$C $? $? $a $K!" Ii 2Y >p Js $, $h $j IT @5 3N $K $J$C $? $? $a $G $" $k!# $5 $i $K!" :G Bg $G!" J? 6Q 1 !" 2 8D $N %8%g %V $, Ej $2 $i $l $k Dx EY $G $" $l $P!" Ii 2Y J, ;6 $r 9T $J $& $3 $H $K $h $k %*!< %P %X%C %I $O!" %i %s %@ %‘ $K Ej$2 $k $3 $H $K $h $k %9 %1 %8%e!<%j %s %0 %_ %9 $H Bg

I= 1: 7k2L 4 8 16 32 random 142.73 124.52 89.85 85.67 piggyback 142.59 106.17 105.67 96.82 SSS-Server 141.17 104.17 88.49 84.96 :9 $J $$ $3 $H $,!" SSS-Server $H random $r Hf $Y $k $H J, $+$k!# I= 1 $+ $i $O J, $+ $i $J $$ $,!" %i %s %@ %‘ $K %8%g %V $r Ej $2$k$H<B9T;~4V$N$P$i$D $-$,Bg$-$+$C$?!#$^$?!" pig- gyback $r 9T $J $& $H!" >p Js $N @5 3N $5 $, DL ?. NL $K 0M B8 $7 $F $7 $^ $&!# A4 BN $r DL $7 $F SSS-Server $N <B 9T ;~ 4V $O :G $b C; $/!" $3 $l $O!" $? $H $( SSS-Server $K $H$C $F IT Mx $J >u67 $G $"$C $F $b!" %o!< %/ %9 %F!< %7%g %s %/ %i %9 %? >e $G Ii 2Y J, ;6 $r 9T $J $& $J $i $P!" SSS-Server $, M- 8z $G $" $k $3 $H$r<($9!# 5 $*$o$j$K K\9F $G $O!" %o!< %/ %9 %F!< %7%g %s %/ %i %9 %? >e $G!" 0M B8 4X 78 $N $" $k %8%g %V $N Ii 2Y J, ;6 $r 9T $J $& %5!< %P!" SDA $r <B Au $7!" Ii 2Y J, ;6 $K $* $1 $k SSS-Server $N M- 8z @- $r <( $7 $?!# I> 2A $N 7k 2L!" SSS-Server $O %o!< %/ %9 %F!< %7%g %s %/ %i %9 %? >e $G $N F0 E* $J Ii 2Y J, ;6 $r 8z 2L E* $K ;Y 1g $9 $k $3 $H $, J, $+$C $?!# $3 $l $h $j!" SDA $H SSS- Server $rAH$_9g$o$;$l$P!"8zN(NI$/%o!<%/%9%F!<%7%g %s%/ %i %9 %? F) 2a$J %8%g %V $N <B 9T $,2D G= $G $" $k $3 $H$b J, $+$C$?!# :# 8e $N 2] Bj $H $7 $F $O!" 0J 2< $N $3 $H$, 5s $2 $i $l $k!# � %o!< %/ %9 %F!< %7%g %s %/ %i %9 %? F) 2a $J %8%g %V $N <B 9T $N $? $a $K!" SDA $K %8%g %V $r EO $9 %f!< %6 %$ %s %?!<%U%’%$%9$N<BAu � 0[$J$k>u672<$G$N%G!<%?$N:N<h$H!"$=$NI>2A 6 <U<- K\8& 5f $O >pJs =h M} ?6 6= ;v 6H 2q (IP A) $,<B ;\ $7 $F $$ $k FHAOE*>pJs5;=Q0i@8;v6H$N0l4S$H$7$F9T$J$C$?!# ;29MJ88% [1] 55Bt 42G7 : ;q8; >pJsN. DL%5!<%P SSS-Server . El 5~ Bg3X3X;NO@J8 , (1996). [2] >>K\ >0!"8EAq ?J0l!"J?LZ 7I : HFMQD6JBNs%*%Z%l!< %F%#%s%0%7%9%F%‘ SSS–CORE $N;q8;4IM}J}<0 . F| K\%=%U%H%&%’%"2J3X2qBh 11 2sBg2qO@J8=8 , pp.13– 16 (May 1994). [3] >>K\ >0!"J?LZ 7I : Memory-Based-Pr ocessor $K $h$kJ,;66&M-%a%b%j . JBNs=hM}%7%s%]%8%&%‘ JSPP’93 O@J8=8 ,pp.245–252,(1993). [4] >>K\ >0 : %^%k%A%W%m%;%C%5>e$NF14|5!9=$H%W%m%;%C %5 %9 %1 %8%e!< %j %s %0 $K 4X $9 $k 9M ;! . 7W ;; 5! %"!< %- %F%/%A%c8&5f2qJs9p No.79-1, >pJs=hM}3X2q ,pp.1- 8,(1989). [5] IYED bC<# : JBNs%3%s%T%e!<%?9)3X . ><98F2 (1996). [6] Leslie Lamport: T ime,Clocks,and the Order - ing of Events in a Distributed Systems. Com- munications of the ACM, V ol.21, pp.558–564(1978). [7] Pankaj Mehra, Benjamin W W ah: LOAD BAL- ANCING. W orld Scientific(1995). [8] Hesham Ei-Rewini,Theodor e G.Lewis,Hesham H.Ali: T ASK SCHEDULING in P ARALLEL and DISTRIBUTED SYSTEMS. Pr entice Hall(1994).