1 ;q8;>pJsN.DL%5!<%P SSS-Serv er 55 Bt 42 G7 >> K\ >0 J? LZ 7I HFMQ JBNs%*%Z%l!<%F%# %s%0%7%9%F %‘ SSS-CORE [1][ >>K\ ,’94] $N ;q8;>pJsN.DL 5!9=$r85$K HFMQ OS >e$K <B Au $7 $? SSS-SER VER $K $D $$ $F =R $Y $k!# SSS-CORE $N >p Js <} =8 5! 9= $N FC D’ $H $7 $F!" (1)eagar $J >p Js <}=8 (2) 3, AX E*$J >pJs N. DL5! 9=$K $h $k8z N( E*$J >pJs <} =8!? G[I[!" $J $I$, $"$2 $i $l$k!# K\ O@$G $O$3 $l $i$N FC D’ $r4p K\ $H$7 $? >p JsN. DL %5!<%P!" SSS-Serv er !"$N <B 8=$N $? $a$N %" %k %4%j %: %‘!"<B Au $r=R $Y $k!# Serv er $H $7 $F HFMQ OS >e $K <B Au $9 $k$3 $H $K $h$C $F0[ $J $k OS 4V $G >pJs $N 6& M- $r9T $& $3 $H $, 2DG= $K $7!" %" %W%j %1!< %7%g%s$N3+H/$r;Y1g$9$k!#%5%s%W%k%"%W%j%1!<%7%g%s$H$7$F rwho $r<($9!# Serv er for gathering remote resource’s status SSS-Serv er Hir o yuki Kamesa w a , T akashi Ma tsumoto and Kei Hiraki SSS-Serv er is sho wn ,in this pap er whic h is based on information deliv ering system of SSS- CORE [1][Matsumoto,94],generally purp osed parerell op erationg system, and implemen ted on generary used op erating system.Information deliv ering system of SSS-CORE has c haracter- istics as (1) eagar information gathering (2) e�cien t information deliv ering with strati�ed structture of net w ork system. This pap er sho ws algorythms and implemen tation of infroma- tion delivering serv er named SSS-Serv er ,whic h shares those characteristics.As is implemen ted on generary used op eraring system,SSS-Serv er enables hosts with v arious op erating systems to share infromation, and supp orts dev elopmen t of applications with remote resources.And \rwho" is sho wn as a sample. 1. GX 7J %3%s%T%e!<%?4D6-$N%M%C%H%o!<%/2= $N?JE8$KH<$$!"Hs %m!<%+%k$J;q8;$rM-8z$KMxMQ$7$F8zN( NI$/F0:n2DG=$J%" %W %j %1!< %7%g %s !? 4D 6- $X $N MW 5a $, 9b $^$C $F $$ $k [2],3] !# ( A0 <T $K$O!" JB Ns 7W ;; %"%W %j %1!< %7%g %s!"JB Ns mak e, 8e <T $K $O NFS,RPC $J $I ) FC $K %M%C %H %o!< %/ >e $N ;q 8; %9 %F!< %? %9 >p Js $N 8z N( E* $J <} =8 $O ;q 8; Mx MQ $r 8z N( NI $/ 9T $J $& $H $$ $& 4Q E@ $K $* $$ $F Hs >o $K =E MW $G $" $k!# J? LZ 8& 5f <<$G$O!"Hs%m!<%+%k$N;q8;>pJs$r%f!< %6%"%W%j%1!<%7%g %s $K Dc %3 %9 %H $G Ds 6! $9 $k 5! G= $r ;} $D %* %Z %l!< %F%# %s %0 %7%9 %F %‘ (OS) $H $7$F!" HFMQ JB Ns%* %Z%l!< %F%#%s %0%7 %9 %F%‘ ,SSS-CORE $r8& 5f$7$F$$ $k!# SSS-CORE $O (1) $"$i$+$8$a<}=8$7$?%M%C%H%o!<%/>e$N;q 8;>pJs5Z$S%9%1 %8%e!< %j %s %0 >p Js $r %f!< %6 $K Dc %3 %9 %H $G 3+ <( $9 $k!" (2) %f!<%6$K OS $N;q8; 3d$jEv$F$KBP$7$FMW5a$r9T$J$&$3$H $r 5v $9!" $H $$ $& 5! G= $N <B 8= $r L\ E* $H $7 $F 3+ H/ $5 $l $F $$ $k!# K\ O@ $G <($5 $l $k SSS-Serv er $O!" SSS-CORE $N ;q 8; >p Js N. DL $K 4X $9 $k It J, $r %5!< %P $H $7 $F FH N) $7!" HF MQ y El5~Bg3X>pJs2J3X2JJ?LZ8&5f<< Hiraki lab oratory at Information science dept. of T oky o Univ. OS >e$K<B 8=$9 $k$b$N $G$"$j!" SSS-CORE $H ;q8;>p Js N.DL5!9=$K$*$1$k4pK\35G0 $r6&M-$9$k!#$^$?!" OS $K$h $i$J$$%5!<%P$H$7$F<BAu$9$k $3$H$K$h$C$F0[$J$k OS 4V $G$N>pJs6&M-$r2DG=$H$7!"%"%W%j%1!<%7%g%s3+H/ $NOH$r 9-$2$k$b$N$G$"$k!# SSS-CORE $N >p Js <} =8 5! 9= $N FC D’ $H $7 $F (1)eagar $J>p Js<}=8$h$k%f!<%6%"%W%j%1!<%7%g%s$X$N%l%9%]%s %98~>e (2) 3, AX E* $J >p Js N. DL 5! 9= $K $h $k 8z N( $, NI $$ >p Js <} =8$H $$ $&$3 $H $r5s $2 $k $3$H $, $G$- $k!# SSS-Serv er $O >e 5-FC D’ (1),(2) $r <B 8= $7!" HF MQ OS >e $G C1 BN $N %= %U %H %&%’ %" $H$7$F F0:n$9 $k!# SSS-Serv er $O (1) $"$i$+ $8$a =8$a $F $*$$ $? %M%C%H %o!< %/>p Js $r%f!< %6 $KDc %3 %9%H $G 3+<( (2) %f!<%6$K <+ M3$J N.DL %G!< %?$N :n@. $r5v $9!# (3) %Q%1%C %H $N N. $l $r @0 M} $7 %M%C %H %o!< %/ $X $N Ii 2= $r Dc $/ M^ $( $k $H $$$C$?FCD’$r;}$D%M%C%H%o!<%/>pJsN.DL%5!<%P$G$"$k!# K\ Js 9p $K $* $1 $k SSS-Serv er $O SunOS-4.1.3 >e $K <B Au $5$l!"99 $K!" %5%s %W %k%" %W %j%1!< %7%g %s$H $7$F rwho $r <BAu$7$?!# 2. 4{B8$N%5!<%P (rwho d,ewho d) $K$D$$$F 8=:_!"%M%C%H%o!<%/>e$N%[%9%H>p Js$rN.DL$5$;$k%7%9 %F %‘ $H $7 $F $O!" rwho d $H $= $N 2~ NI HG $G $" $k ewho d $,

2 9- $/ MQ $$ $i $l $F $$ $k!# !y ewho d $O!" :# $^ $G $N Hf 3S E* CY $$%M%C%H%o!<%/ (10Base-T) >e$G $O@5>o$KF0:n$7$F$$$? $,!" 9b B. $J %M%C %H %o!< %/ (100Base-T) >e $G $O $& $^ $/ F0 :n $7 $J $$!# $= $N 86 0x $H $7 $F (1)ewho d $O!" %M%C %H %o!< %/ $r 1[ $( $k %Q %1%C %H $r 0l 5$ $K N. $9 ,(2) %G!< %? $N 05 =L!& %Q %1%C %H $N %3 %s %Q %/ %H 2= $r 9T $J $o $J $$ $N $G %Q %1%C %H NL $, B? $$ ,(3) ewho d $O GS B> @) 8f $r 9T $J $o $: 0l Dj $N ;~ 4V 7P 2a $K $h$C $F %Q %1%C %H $r N. $9 , $H $$$C $? E@ $, 5s $2 $i $l $k!# SSS-Serv er $O >e 5- #3 E@ $r F’ $^ $( $F @_ 7W $5 $l $F $* $j!" Ld BjE@$O$H$j=|$+$l$F$$$k!# 3. SSS-Serv er $N4pK\F0:n 3.1 SSS-Serv er $N5!G= SSS-Serv er $O!" F1 0l %M%C %H %o!< %/ Fb $N B> $N SSS- Serv er $H8_ $$ $K GS B> @) 8f $r $7 $J $, $i %m!< %+ %k $J %[ %9 %H >p Js$r<+J,$NB0$9$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-Serv er $O$= $l $r6&M-%a%b%j>e$K3JG<$9$k!#%5%V%M%C %H%o!<%/$r1[$($k DL ?. $O TCP $r MQ $$ $F 9T $J $o $l!" F@ $i $l $? 30 It %M%C %H %o!< %/$N>pJs$O%m!<%+%k%M%C%H%o!<%/Fb$K %V%m!<%I%-%c%9%H $5 $l $k!# SSS-Serv er $O %3 %s %U%# %0 >p Js 5Z $S NIS $r MQ $$$F%M%C%H%o!<%/$K5?;wE*$J3,AX@- $rM?$(!"%Q%1%C%H$N N.DL7PO)$r7A@.$9$k!#$3$NN.DL7PO) $O!"F10l$N%G!<%?%Q %1%C %H $, F1 $8 SSS-Serv er $K #2 EY 0J >e <u $1 $H $i $l $J $$ $3 $H $rJ]>Z$9$k!#$^$?!"0[>o$,H/@8$7$? :]$K$O!"=@Fp$K%M%C %H %o!< %/ 9= B$ $r :F 9= @. $7 $F %M%C %H %o!< %/ 9= B$ $r 0] ;} $9 $k!# 3.2 SSS-Serv er $N3,AX2= SSS-Serv er $O %M%C %H %o!< %/ A4 BN $G 8_ $$ $K 6( D4 $7 $F $= $N 5! G= $r 2L $? $9 $,!" %Q %1%C %H $N N. DL 7P O) $r 0l K\ 2= $7 %Q %1%C%HN.NL$rM^$($k$?$a$K!"$=$N%M%C %H%o!<%/9=B$$K3, AX @- $rF3 F~ $7 $F$$ $k!# SSS-Serv er $N 3, AX 2=$O!" 3F %5 %V %M%C%H ( %M%C%H %^ %9 %/ ) C10L $G 9T $J $o $l!" 3F 3, AX 4V $O %2!< %H %&%’ %$$H 8F $P $l $k SSS-Serv er $K $h$C $F8_ $$ $K %G!< %? $r8r49$9$k!#$3$NDL?.$K$O TCP $,MQ$$$i$l$k!# 3F 3, AX $K $O !V?F!W %5!< %P $, B8 :_ $7 3, AX 9= B$ $N 0] ;} $r C4 Ev $9 $k!# $^ $?!" !V?F!W 0J 30 $N SSS-Serv er $O !V;R!W $H 8F $P$l$k!#$^$?!"$3$l$i$NCf$+$i%2!< %H%&%’%$$,!V?F!W$K $h$C$FA*Br$5$l!"B>$N%M%C%H%o!<%/$H$N DL?.$rC4Ev$9$k ( ?^ 1 ) !# !V?F!W $O 3F 3, AX $K M# 0l $D B8 :_ $7!" ?7 5, 2C F~ %5!< %P $N =i 4| 2=!" B> $N %M%C %H %o!< %/ $H $N 8r >D $K $h $k %2!< %H %&%’%$$NG[CV!"2TF/$7$F$$$k%2!<%H %&%’%$$N2TF/%A%’%C %/ $r 9T $J $&!# !V;R!W $O!" %G!< %? $r <u $1 $H $j!" %m!< %+ %k %G!<%?$r%V%m!<%I%-%c%9%H$9$k!# !y ewho d $O rwho d $K (1)NFS %/%i%$%"%s%H$NIiC47Z8: (2) %M%C %H %o!< %/ $r 1[ $( $? %G!< %? $N $d $j $H $j (3) >p Js $N N. NL @) 8f $N 5! G= 3HD%$r;\$7$?$b$N 3.3 Lamp ort $NO@M}%/%m%C%/ [4],5] %Q %1%C %H $N :F Aw $J $I $K $h $k :. Mp $r Hr $1 $k $? $a $K!" SSS-Serv er $G $O Lamp ort $N O@ M} %/ %m%C %/ $r JQ 7A $7 $? $b$N$r MQ$$$F $$$k!# Lamp ort $NO@M} %/%m%C%/ $O%M%C%H %o!<%/>e$N3F ev en t $KBP$7$FM#0l $N%?%$%‘ %9%?%s%W $rM? $( $k %" %k %4 %j %: %‘ $G $" $j!" SSS-Serv er $G $O 3F %5!< %P $N JQ ?t clo c k $H %Q %1%C %H $K 2! $5 $l $k timestamp $K $h$C $F %M%C %H %o!< %/ $K C1 0l $N %/ %m%C %/ $r :n $k!# SSS-Serv er $O!" timestamp $H clo c k $r0J2<$N$h$&$KMxMQ$9$k!# ( 1 ) timestamp < clo c k $J$i%Q%1%C%H$r4~5Q ( 2 ) timestamp = clo c k $+$D !V%Q%1%C%H $N Aw =P 85$, D>A0$N%Q%1%C%H$HF1$8!W$J$i<uM} ( 3 ) timestamp < clo c k $J$i <u M}!" clo c k = times- tamp $H$9$k!# $^$?!" timestamp = 0 $J$iL5>r7o$G<uM}$9$k!# !y!y SSS-Serv er $O!" $3 $N O@ M} %/ %m%C %/ $K $h$C $F 3, AX Fb $G $N %$%Y%s%H$N;~4VE*@09g@-$rJ]$D!# !y!y!y 3.4 !V?F!W SSS-Serv er @09g@-$r0];}$9$k$?$a SSS-Serv er $G$O!"$=$NA4BN$r DL$7$F 1 $D$N%3%s%U%#%0%U%!%$%k$7$+5v$7$F$$ $J$$!#$3 $N $?$a!" ?7 $7$/ 5/ F0 $9$k SSS-Serv er $O $9 $G $K5/ F0 $7$F $$ $kB> $N SSS-Serv er $+ $i %G!< %?$r <u $1 $H$C$F <+ J, <+?H $r=i4|2=$9$k!#$^$?!"%M%C%H%o!<%/4V$N>pJsN.DL %7%9%F %‘$N>uBV$r%A%’%C%/$7I,MW$K1~$8$F%M%C%H%o!<%/ 9=B$$N :G9=C[$r9T$J$$!"A4BN$N9=B$$r0];}$9$k$3$H$b I,MW$G$" $k!# 3F3, AX $N !V?F!W SSS-Serv er $O $3 $l $i$N $3 $H $r 9T$J $&$?$a$K3F3,AX$K#1$D$@$1@_Dj$5$l$k!#DL>o!"$= $N3,AX $G:G=i $KN)$A>e$,$C $? SSS-Serv er $,$= $N3,AX$N!V?F!W $K$J$k$,!"$b$7$3$N!V?F!W$,2?$i$+$N860x$G;_ $^$C$F$7 $^$C$?>l9g0J2<$N%"%k%4%j%:%‘$K$h$C$F?7$7 $$!V?F!W$r 7hDj$9$k!# 3F SSS-Serv er $K$O$= $l$>$l0l0U $K7h$^$kHV 9f$,?6$i$l$F$$$k$b$N$H$9$k!# ( 1 ) !V?F!W$N0[>o$r 8!=P$7 $?!V;R!W SSS-Serv er $O!" <+ J, $N L> A0 $r 5- O? $7 $? ELECTION %a%C %;!< %8 $rH/9T$7$F<!$N SSS-Serv er $KEO$9!# ( 2 ) ELECTION %a%C %;!< %8 $r <u $1 $H$C $? SSS- Serv er $O %a%C %;!< %8 $N L> A0 $N M% @h =g 0L $H <+ J, $NM%@h=g0L $H$rHf 3S$7!"M% @h=g 0L$N9b $$B& $NL>A0 $r 5- O? $7 $? ELECTION %a%C %;!< %8 $r <! $N %5!< %P$K2s$9!# ( 3 ) ELECTION %a%C %;!< %8 $N L> A0 $, <+ J, $N L> A0 $H 0lCW$7$?$i <+J, $r!V?F!W$K $9$k!# <+J, $NL> A0$r5- $7 $? COODINA TOR %a%C %;!< %8 H/ 9T $7 $F $r <! $N SSS-Serv er $KEO$9!# ( 4 ) COORDINA TOR %a%C %;!< %8 $r <u $1 $H$C $? !y!y %M%C %H%o!< %/ 30 $H$N DL ?.!"=i 4| 2= A0$N %5!< %P $OF1 4| 5!9= 30 $H $J$C $F$$$k!# !y!y!y Nc $($P!" %M%C %H%o!< %/ >e $G$N %$ %Y%s %H F14| $, <B8= 2D G= $J%0 %k!< %W DL ?.MQ %D!< %k %-%C %H$H $7 $F %3!<%M %k Bg 3X$N Isis %7 %9 %F%‘ [6] � 8] $, 5s $2 $i $l $k!# (SSS-Serv er $O %0 %k!< %W DL ?. %7 %9 %F %‘ $G $J $/!" >pJsN.DL%5!<%P$rL\E*$H$9$k!# )

3 ?^ 1 SSS-Serv er $N3,AX9=@. Fig. 1 Structure of SSS-Serv ers SSS-Serv er $O ?F $r @_ Dj $9 $k!# %a%C %;!< %8 $N L> A0$,<+ J,$H0l CW$7 $?>l9g!" %"%k %4%j%: %‘$r=* N;$9 $k!# $3$N%"%k%4%j%:%‘$O#1BP#1DL?.$N$_$G ?F$r7hDj2DG=$J$N $G TCP $rMQ$$$F?.Mj@-$N$"$k?F$N7hDj$,$G$-$k!# 3.5 SSS-Serv er $NGSB>@)8f SSS-Serv er $O!" 3F 3, AX Fb $G %Q %1%C %H Aw ?. ;~ $N GS B> @) 8f$r<B8=$9$k$?$a$K0J2<$N$h$&$J%"%k %4%j%:%‘$r:NMQ$7 $F$$$k!# ( 1 ) :G=i $K!" SSS-Serv er $O BOOKING( M= Ls ) %a%C %;!< %8 $r %V %m!< %I %-%c %9 %H $H $7 $F H/ 9T $9 $k!# timestamp $O 0 $H$9$k!#M=Ls%a%C%;!<%8$K$O<+ J,$NL>A0$r5-:\$7$F$*$/!# ( 2 ) BOOKING %a%C %;!< %8 $r <u $1 $H$C $? SSS-Serv er $OM=Ls%-%e!<$KM=Ls$r enqueue $9$k!# ( 3 ) M=Ls%-%e!<$N@h F,$, <+J,<+ ?H$J $i$P Aw?. %U%’%$%: $K F~ $k!# Aw ?. %U%’ %$ %: $r =* N; $7 $? $i RELEASE %a%C %;!< %8 $r %V %m!< %I %-%c %9 %H $9 $k!# RELEASE %a%C%;!< %8 $K $O ;H MQ $5 $l $? M= Ls $N timestamp $H <+J,$NL>A0$r5-:\$7$F$*$/!# ( 4 ) RELEASE %a%C %;!< %8 $r <u $1 $H$C $? SSS-Serv er $O!" timestamp $, 0lCW $9 $k M= Ls $^ $G $r >C 5n $7!" %a%C%;!<%8 $NH/9T <T$H $=$N %?%$%‘ %9%? %s%W$G M=Ls %-%e!<$NKvHx$KM=Ls$rIU$12C$($k!# ( 5 ) 0l Dj ;~ 4V RELEASE $, H/ 9T $5 $l $J $1 $l $P M= Ls %-%e!<$r POP $9$k!# $3$N%"%k%4%j%:%‘$O=8Cf7?GSB>@)8f$H 0[$J$jC10l8N>cE@ $r;}$?$J$$!#$^$?!"%H!<%/%s%j%s%0!&%"%k%4%j%: %‘$N$h $&$K%H!<%/%sJ6<:$N8!=P$,I,MW$G$O$J$$$N$G %M%C%H%o!< %/A4BN$,%9%H!<%k$7$F$7$^$&;~4V$,C;$$$H$$$& MxE@$r;} $D !y !# $^ $?!" O@ M} %/ %m%C %/ $K $h $k 4I M} $,!" %Q %1%C %H $N J6 <:$KBP$7$F$N$3$N%"%k%4%j%:%‘$NBQ@-$rJ]>Z$9$k!# 3.6 %M%C%H%o!<%/9=B$$N7A@. SSS-Serv er $O %G!< %? N. DL 7P O) $N 0l 85 2= $N $? $a!" %M%C %H%o!<%/$K2>A[E*$J3,AX9=B$$rM?$($k!#3,AX9=B$ $N7hDj $O3F3,AX$rE@!"3,AX4V$N%2!<%H%&%’%$$r;^$H$7$? %0%i%U >e$G=E$_$D$-:G>.LZ7hDj%"%k%4%j%:%‘$rMQ$$$F 9T$J$o$l $k!# 3F ;^ $N =E $_ $O 3F %2!< %H %&%’ %$ $N %l %Y %k I= 1 $K $h$C $F M? $( $i $l $k!# %M%C %H %o!< %/ 4V $N %2!< %H %&%’ %$ $O %3 %s %U%# %0 $G L@ <( E* $K ;X <( $9 $k $3 $H $b $G $- $k $,!" 3, AX 4V $K %2!< %H %&%’ %$ $, $J $+$C $? >l 9g $O %l %Y %k $r ADD $K $7 $F E, Ev $J %2!<%H%&%’%$$rIU$12C$($k!#%2!<%H%&%’%$$,%^ %k%A%]!< %H $r Mx MQ $9 $k $J $i $P %l %Y %k $r ALIAS $K $9 $k!# ALIAS $N %2 %$ %H %&%’ %$ $O 8_ $$ $K %Q %1%C %H $r 1? $V I, MW $O $J $/!" 6& M- %a %b %j >e $G >p Js $r 6& M- $9 $k!# $^ $?!" 0l $D $N %[ %9 %H $K%2!<%H %&%’%$$,=8 Cf$9$k$3 $H$O$J$$!# DEF A UL T $N %2!<%H%&%’%$$K$O%f!<%6$N @_Dj$7$?=E$_!" ALIAS $K$O 3 !" ADD $K $O 1 $, M?$($i$l!" =E$_$,:GBg $K$J$k$h $&$K :G>.LZ$,7hDj$5$l$k!# $3$N9= B$$N7hDj $O (1) ?7 $7$$3,AX $,%M%C%H%o!< %/$K2C$o !y ethernet $J $i tok en $r 2s $7 $? >l 9g $h $j $b I, MW $J %Q %1%C %H NL $, 8:>/$9$k!#

4 %l%Y%k 0UL# DEF A UL T %3%s%U%#%0$GK>$^$7$$$H$5$l$k!# ALIAS %^%k%A%]!<%H%^%7%s!# !y 1 ADD <+F0@8@.$5$l$?!# I= 1 %2!<%H%&%’%$$N%l%Y%k T able 1 lev el of gatew a ys $k!" (2) $"$k3,AX A4BN$,1~ Ez$7$J$/ $J$k!"$? $S$K9T$J $o $l$k!# 3.7 8r>D$K$h$k%M%C%H%o!<%/9=B$$N0];} $"$k3,AX$H$"$k3,AX$N4V$N%2!<%H %&%’%$$,;HMQITG=$K $J$C $? >l 9g!" $= $l $> $l $N !V?F!W $N 4V $G \ 8r >D " $, 9T $J $o $l!";HMQITG=$K$J$C$?$b$N$NBe$o$j$K E,Ev$J!J;HMQ2DG= $J!K%2!<%H%&%’%$$,3d$j?6$i$l$k!#8r >D$N7k2L$O!V?F!W $+$i3F!9$N3,AX$K%V%m!<%I%-%c%9%H$5 $l$k!#8r>D$O$J$k $Y$/%M%C%H%o!<%/9=B$A4BN$rJQ2=$5$;$J $$$h$&$K9T$J$o $l$k$,!"!V$"$k3,AX$,;‘$s$G$7$^$C$? >l9g!W$J$I$K$O9= B$A4BN$,JQ2=$9$k!#$3$N>l9g!"8r>D$N 7k2L$OA4$F$N%M%C %H%o!<%/$KEA$($i$l$k!# $3$N3,AX9=B$%G!<%?$NG[?.$O!V?F!W$N Aw?.%U%’%$%:$rMx MQ$7$F9T$J$&!# 3.8 %Q%1%C%H$N%?%$%W 0J >e $N %" %k %4 %j %: %‘ $K BP $9 $k I, MW @- $+ $i!" SSS-Serv er $N H/ 9T $9 $k %Q %1%C %H $N %? %$ %W $K $O I= 2 $N $h $& $b $N $, Dj 5A $5$l$F$$$k!# REPL Y $r=| $1 $P UDP $r;H MQ $9 $k %Q %1%C %H $K $O A4$F %V %m!<%I %-%c %9 %H $,MQ $$ $i $l $F $$ $k!# !V?F!W $N $_ $,!" DE- TECT P ARENT,NEGOTIA TE 5Z $S INITIALIZE $KJVEz$9$k!# 4. SSS-Serv er $N<BAu 4.1 SSS-Serv er $N9=@. SSS-Serv er $O!" 4p K\ $H $J $k #3 $D $N %W %m %; %9 $H #1 #M $N 6&M-%a%b%j$+$i9=@.$5$l$k!#$^$?!" TCP $K$h$kDL?.$r <u?.$9$k:]$K$O%W%m%;%9$,@8@.$5$l $k!##3$D$N%W%m%;%9 $O3F!9 (1)Receiv er (2)Storer (3)Sender $H8F $P $l $F $$ $k$,!" (1)Receiv er $,B>$N #2$D $r E} 3g$9 $k J} <0$G F0 :n$9 $k !y 2 !##3 $D $N %W %m %; %9 $K J, 3d $9 $k Mx E@ $O (a) <+ J, $, =P $7 $?%Q %1%C %H $r <u $1 $H $l $k !y 3 !# (b) :n6H $N J, 3d $K $h$C $F!" Receiv er $O >o $K %Q %1%C %H BT $A $N >u BV $r 0] ;} $G $- $k $H $$ $& E@ $, 5s $2 $i $l $k!# $^ $?!" 3F %W %m %; %9 4V $N DL ?. $O %a%C %;!<%8!&%7%9%F%‘%3!<%k$rMQ$$$F9T$J$C$F$$ $k!# !y 4 6&M- %a %b %j $N Bg $- $5 $O <g $K SunOS4.1.3 $G 0l HL %f!< %6 $, 0l EY $K $H $l $k :G Bg $N 6& M- %a %b %j $N Bg $- $5 $K $h$C $F $$ $k!# $^ $?!" BUDD Y %7 %9 %F %‘ $r %a %b %j 4I M} $K MQ $$!" #1 %; %0 !y 2 (2),(3) $ODL>oL2$C$F$$$k$3$H$K$J$k!# !y 3 O@M}%/%m%C%/$N99?7$KI,MW !y 4 (1) %=%1%C%H$N;HMQ?t$r 6KNOM^$($k!# (2) 87L)$JF14|$OI, MW$G$O $J$$!# (3) %a%C%;!<%8 $O%=%1%C%H!"%Q%$%W $KHf$Y$F3d$j9~$_ $KBP =h$7$d$9$$!# $H$$$C$?E@$G%a%C%;!<%8$r:NMQ$7$F$$$k %a%s %H 256b yte $G $"$k !y 5 !# %;%0 %a %s%H %5%$ %:$O %G %U%) %k %H $N rwho MQ $N %G!< %? $N $_ $J $i $P DL >o 256b yte 0J Fb $K <} $^ $k!" %a %b %j $N alignmen t $, NI $$ $H $$ $& $3 $H $+ $i MQ$$$F$$$k!#$^$?!";XDj$5$l$?%^%k%A%]!<%H%^%7 %s>e$G $O!" RECEIVER,SENDER $, $= $N %]!< %H $N ?t $@ $1 5/ F0$7!"6&M-%a%b%j>e$N%G!<%?$r8_$$$K6&M-$9$k!# $3$N$h $& $J %[ %9 %H $O LEVEL $, ALIAS $N %2!< %H %&%’ %$ $H $7 $F<+F0E*$KEPO?$5$l$k!# ?^ 2 $O$3$N$h$&$J%^%7%s>e$G$N SSS-Serv er $N9=@.$r<($7$F$$$k!# 4.2 %"%/%;%9$N@)8B :G =i $K 5/ F0 $5 $l $k SSS-Serv er $O %3 %s %U%# %0 %U%! %$ %k $r FI $_ 9~ $_!" SSS-Serv er $K ;2 2C $9 $k M= Dj $N $9 $Y $F $N %M%C %H %o!< %/ $H %[ %9 %H L> $r <j $K F~ $l!" %M%C %H %o!< %/ 9= B$ $r 9= @. $9 $k!# %3 %s %U%# %0 $K $J $$ %[ %9 %H $+ $i $N %" %/ %; %9 $O <u $1 IU $1 $J $$!# SSS-Serv er $O %f!< %6 $K BP $7 $F <+ M3 $J >p Js $N :n @. $r 5v $7 $F $$ $k!# %f!< %6 $O!" %G!< %? $r :n @. $7 SSS-Serv er $K EO $9 $3 $H $G %5!< %P $N F0 $$ $F $$ $k %M%C %H %o!< %/ A4 BN $G $= $N %G!< %? $r <u $1 $H $k $3 $H $, $G $- $k!# !y 6 %G %U%) %k %H $G $O TTY $N >u 67!" w orkload(rwho %U%)!<%^%C%H$G ) $r1?$s$G$$$k!# 4.3 %Q%1%C%H$N7gMn F ast-Ether(100base-T) >e$G $O!" rwho d $O$+ $J $jIQ HK$K%Q%1%C%H$N7gMn$r5/$3$9!# K\3X2J !y 7 $G;HMQ$5$l$F$$$k%M%C%H%o!<%/>e$G$N<B83$N7k 2L$r I= 3 $K<($9!# 4J C1 $J <B 83 $G $O $" $k $,!" $3 $N <B 83 $N 7k 2L!" B. $$ %M%C %H %o!<%/>e$G$bF10l$N%M%C%H%o!<%/>e$J$i$[$H$s $I%Q%1%C %H $r Mn $5 $J $$ $,!" B> $N %M%C %H %o!< %/ $H $N DL ?. $d!" CY $$ %M%C%H%o!<%/$rMQ$$$k>l9g$K$O%&%’%$%H$r$+$1$F $d$k$N $,NI$$$H$o$+$k!# $3$l$i$N<B837k2L$OHf3SE*%[%9%H$NIi2Y$,7Z$$ >l9g$K7Z $$%W%m%0%i%‘$K$h$C$FF@$i$l$?$b$N$G$"$k$+$i!" <u$1<h $j<j$,Ii2Y$N=E$$=hM}$r9T$J$&>l9g$OI,$:$7$b I=$O;29M $K$J$i$J$$$H9M$($i$l$k!# SSS-Serv er $O!" %Q %1%C %H $N Aw =P $K $O #1 %Q %1%C %H $" $? $j 1ms $N%&%’%$%H$r$+$1$F$"$k!# 4.4 %G!<%?05=L$N8z2L SSS-Serv er $G $O!" Lemp el-Ziv $N %" %k %4 %j %: %‘ [9] $K$h$C$F%G!<%?$N05=L$r9T$J$C$F$$$k !y 8 !#%G%U%)%k%H$G N. DL $5 $; $F $$ $k rwho MQ $N %G!< %? $O!" #1 %[ %9 %H $" $? $j :G Bg 1.3kb yte $@ $,!" 05 =L $K $h$C $F 1/4 Dx EY $K $^ $G >. $5$/$J$k!#3F%2!<%H%&%’%$$O%Q%1%C%H?t$r:G>.$K $9$k$h $&%Q%C%1!<%8%s%0$9$k$N$G%M%C%H%o!<%/$r1[$($k :]$N#1 3,AX$"$?$j$N%Q%1%C%HNL$O#13,AX$N%[%9%H?t$N #4J,$N#1 Dx EY$K $J $k!# $3 $l$O!" ewho d $J $I $, %[%9 %H ?t $H F1?t $N !y 5 4096 8D $N%; %0 %a %s %H$, 3N J] $5$l!" %a %b %j4I M} $N $?$a $K 6& M-%a %b %jCf$N 16kbytes $,3d$jEv$F$i$l$k!# !y 6 8=:_!"%G!<%?$NN.=PF~@)8f$O$J$$!# !y 7 El5~Bg3XM}3XIt#69f4[ !y 8 JQ99$N2DG=@-$O9b$$!#

5 %?%$%WL> L\E* %W%m%H%3%k D A T A %G!<%?%Q%1%C%H UDP/TCP DETECT P ARENT !V?F!W$rC5$9!# UDP INITIALIZE =i4|2=>pJs$r!V?F!W$KMW5a$9$k!# TCP NEGOTIA TE %2!<%H%&%’%$$r7hDj$9$k$?$a$N8r>D$r9T$J$& TCP GA TECONF %M%C%H%o!<%/9=B$$NJQ2=$rEA$($k UDP BOOKING %Q%1%C%HAw?.8"$NM=Ls$r9T$J$& UDP RELEASE %Q%1%C%HAw?.$N=*N;$rEA$($k!# UDP ELECTION ?7$7$$?F$NA*5s$r9T$J$& TCP COORDINA TOR ?7$7$$?F$N7hDj$rEA$($k TCP ASK ACTIVE A CTIVE $+$I$&$+%A%’%C%/$9$k!# TCP REPL Y %Q%1%C%H$, REPL Y $G$"$k$3$H$r<($9!# UDP I= 2 SSS-Serv er $N%Q%1%C%H%?%$%W T able 2 T yp es of SSS-Serv er’s pac k ets 5cm ?^ 2 Multi p ort %^%7%s>e$N SSS-Serv er $N9=@. Fig. 2 Structure of a SSS-Serv er on m ulti p ort mac hine W ait 10Mbps 100Mbps 2nets(fast to fast) 0 52.2 0.0 53.3 1usec 0.0 0.0 0.0 10usec 0.0 0.3 0.3 I= 3 %M%C%H%o!<%/$H%Q%1%C%H$N7gMn T able 3 loss pac k et on v arious net w ork � UDP $r MQ $$ $? <B 83!# %Q %1%C %H $N %5 %$ %: $O 1300b yte $H $7 $F 100 %Q%1%C%H$:$D#1#02sAw?.$5$l$?!# � #1 %Q %1%C %H Kh $N %&%’ %$ %H %? %$ %‘ $r A} $d $7 $F $$ $- $J $, $i!" <B 83 $r 9T$J$C$?!#?t;z$O7gMn$7$?%Q%1%C%H$NI4J,N(!# � :8$+$i 10Mbps,100Mbps, %M%C%H%o!<%/$r1[$($k>l9g (100Mbps "* 100bps) %Q%1%C%H$rI,MW$H$7$F$$$?$3$H$HHf$Y $k$H$+$J$j%M%C%H %o!< %/ $N Ii C4 $r 7Z $/ $9 $k!# (1) #1 3, AX Ev $? $j #4 #0 %[ %9 %H (2) A4 It $G #1 #0 $N %M%C %H %o!< %/ $r @\ B3 (3) #1 J, $G Aw ?. %U%’ %$ %: $, #1 =5 $9 $k (4)rwho MQ $N %G!< %? $N $_ $H $9 $k $H!" (40 � 9) = 4 + 40 = 130 %Q%1%C%H$N D A T A %Q%1%C %H$,#13,AXFb$K%V%m!<%I%-%c%9%H$5$l$k!#$3$l $K!"#1%[ %9%H Kh $K RELEASE %Q%1%C %H $, $" $k $N $G $3$N MM $J >r 7o $G $O Ls 170 %Q %1%C %H $, #1 J, 4V $K %V %m!< %I %-%c %9 %H $5 $l $k;v$K$J$k!# (3) $NCM$O%3%s%U%#%0$K $h$C$FD4@02DG= $J $N$G3F!9$N%M%C%H%o!<%/$KE,$7$?CM$r@_Dj$7$J$1 $l$P$J $i$J$$!# 4.5 30It%"%W%j%1!<%7%g%s$H$NDL?. SSS-Serv er $H 30 It %" %W %j %1!< %7%g %s $H $N DL ?. $O!" 6& M-%a%b%j$r2p$7$F9T$J$o$l$k!# %f!< %6 %" %W %j %1!< %7%g %s $O =q $- 9~ $_ $? $$ %G!< %? $K LA- BEL $r 3d $j Ev $F $F %G!< %? $r =q $- 9~ $_!" %[ %9 %H L> $H

6 LABEL $r ;X Dj $7 $F %G!< %? $r FI $_ =P $9 $3 $H $, $G $- $k !y !# $?$@$7!"%f!<%6%"%W%j%1!<%7%g%s$K$h$k 6&M-%a%b%j>e$X $N D> @\ E* $J mallo c $O Ds 6! $5 $l $J $$!# %f!< %6 $d %0 %k!< %W $K$h$kG’>Z$O9T$J$o$J$$$N$G!"%G!<%?$N J]8n$K4X$7$F$O %f!<%6$O<+J,<+?H$G@UG$$r;}$?$J$1$l$P$J$i$J$$!# $^$?!"%G!<%?$O SSS-Serv er $N%3%s%U%# %0$G<( $5$l$?A4 $F$NHO0O$KFO$1$i$l$k!# $9 $J $o $A!" SSS-Serv er $O %G!< %? $N N. DL $N $_ $r J] >Z $9 $k!# 3F%[%9%H$N%G!<%?$O%M%C%H%o!<%/Kh $N%O%C%7%e%F!<%V%k >e$K3JG<$5$l$k!# 4.6 GSB>@)8f$K4X$9$kLdBjE@$N2sHr SSS-Serv er $O5/F0;~$K M-8z$J RELEASE %Q%1%C%H $, %( %s %H %j $r >C 5n $9 $k $^ $G !VM= Ls!W $r $H $j B3 $1!" $= $N 8e BOOKING %Q %1%C %H $r Aw ?. $7 $F SSS-Serv er $N 4D $NCf $KF~$k!# RELEASE %Q%1%C %H$,0lDj ;~4V<u $1<h$i $l$J$+$C$?>l9g!"M=Ls%-%e!<$O POP $5$l$k$,!"!V<!!W $N M= Ls $r ;} $D $b $N $N %? %$ %‘ %" %& %H ;~ 4V $r >. $5 $/ @_ Dj $9 $k $3 $H $G :. Mp $r Hr $1 $F $$ $k!# 0l Dj ;~ 4V Aw ?. %U%’ %$ %: $K F~ $l $J $+$C $? SSS-Serv er $O <+ J, $N M= Ls %-%e!< $r %A%’%C %/ $7 <+ J, $N %( %s %H %j $r C5 $9!# $b $7 %( %s %H %j $, $J $1 $l $P BOOKING %Q%1%C%H$rG[?.$9$k!# 4.7 Sample application \ rwho \ SSS-Serv er $N N. DL $9 $k 3F %[ %9 %H $N TTY ST A TUS $N%G!<%? $rMQ $$ $k rwho( 0J2< SSS-rwho) $r:n@. $7 $?!# DL>o$N rwho $O!" rwho d $,=q$-9~$‘ who d.hostname $H $$ $& %U%! %$ %k $r FI $_ 9~ $s $G F0 :n $9 $k $,!" SSS-rwho $O!" SSS-Serv er $, 6&M-%a%b %j>e$K:n@. $7$?%G!<%? %Y!< %9$+$i %G!<%?$r<h $j=P$7$F$= $l$r3+<( $9$k!# SSS-rwho $O!" %a %b %j >e $N %G!< %? %Y!< %9 $+ $i %G!< %? $r <h $j =P $9 $? $a!" rwho $H$O0c$$!"%M%C%H%o!<%/C1 0L$K%=!<%H$9 $k$J $I$N=hM}$r (NIS $r2p$5$:$K ) 9T$J$&$3$H$,$G$-$k!# 5. $^ $H $a %M%C %H %o!< %/ >e $K >p Js $r N. DL $5 $; $k %5!< %P SSS-Serv er $r 3+ H/ $7 $?!# SSS-Serv er $O 4{ B8 $N %5!< %P!" ewho d $J $I$HHf$Y$F<!$N$h$&$JFCD’$r;}$C$F$$$k!# � 6(D4F0:n$K$h$kGSB>@)8f � UDP Aw?.;~$N %&%’%$%H$K$h$k3N<B@-$N8~>e!# � TCP $K$h$k%M%C%H%o!<%/4V$N%Q%1%C%H8r49 � %M%C%H%o!<%/$N9=B$ 2=$K$h$k %Q%1%C%HN. DL7PO)$N 0l 852= � %G!<%?05=L$K$h$k%Q%1%C%HNL$N8:>/ $3$l$i $NFCD’$K $h$C$F SSS-Serv er $O%M%C %H%o!<%/$X $N Ii 2Y $H %Q %1%C %H $r Mn $9 3N N( $r 8: >/ $9 $k!# 99 $K!" F0 E* $J %M%C%H%o!<%/9=B$$N:F9=@.$K$h$j%7%9 %F%‘A4BN$N%/%i%C %7%e$rHr$1$F$$$k!#6&M-%a%b%j$K$h$k %G!<%?%"%/%;%9$r 2DG=$K$7!"%f!<%6%"%W%j%1!<%7%g%s$K07 $$$d$9$$%G!<%? !y LABEL="1" $O rwho data MQ$K3d$jEv$F$i$l$k!# $rDs6!$9$k!# <U<- MM!9 $J =u 8@ $r M? $( $F $/ $l $? J? LZ 8& 5f << $N %a %s %P!<!"<B83$K6(NO$7$F2<$5$C$?>pJs2J3X2J$N3’$5 $s$K46 <U$N0U$rI=$7$^$9!# ;2 9M J8 8% 1) >> K\ >0 , 8E Aq ?J 0l , J? LZ 7I : HF MQ D6 JB Ns %* %Z %l!< %F%# %s %0 %7 %9 %F %‘ SSS{CORE, F| K\ %= %U %H %&%’ %" 2J3X2qBh 11 2sBg2qO@J8=8 , pp. 13{16 (1994). 2) Theimer, M. M., Lan tz, K. A. and Cheriton, D. R.: Preemptable Remote Execution F acili- ties for the V-System, Pr o c e e dings of the T enth A CM Symp osium on Op er ating System Princi- ples , pp. 2{12 (1985). 3) Nic hols, D. A.: Using Idle W orkstations in a Shared Computing En vironmen t, Pr o c e e ding Eleventh Symp. on Op er ating System Princi- ples, A CM , pp. 5{12 (1987). 4) Lamp ort, L.: A New Solution to Dijkstra’s Concurren t Programing Problem, Communic a- tions of the A CM , V ol. 17, pp. 453{455 (1974). 5) Lamp ort, L.: Time,Clo c ks,and the Ordering of Ev en ts in a Distributed System, Communic a- tions of the A CM , V ol. 21, pp. 558{564 (1978). 6) Birman, K. P . and Joseph, T. A.: Reli- able Comm unication in the Presence of F ail- ures,, A CM T r ansactions on Computer Sys- tems , V ol. 5, pp. 44{76 (1987). 7) Birman, K. P . and Joseph, T. A.: Exploit- ing Virtual Sync hron y in Distributed System, Pr o c. Eleventh Symp. on Op er ating Systems Principles A CM , pp. 123{128 (1987). 8) Birman, K. P ., Sc hip er, A. and Stephenson, P .: Ligh t w eigh t Casual and A tomic Grup Mul- ticast, A CM T r ansactions on Computer Sys- tems , V ol. 9, pp. 272{314 (1991). 9) Ziv, J. and Lemp el, A.: A Univ ersal Algorithm for Sequen tial Data Compression, IEEE T r ans- actions on Information The ory , V ol. 23, pp. 337{343 (1977).