26 NTP %5!<%S%9$N;H$$J} NTP %5!<%S%9$N;H$$J} Bg3X1!>pJs2J3X8&5f2J 2,K\ El lfo@dais.is.tohoku.ac.jp Am9g>pJs%7%9%F%‘1?MQ%;%s%?!< A>:, =(>< sone@tains.tohoku.ac.jp 1 NTP $NLr3d %o!<%/%9%F!< %7%g%s$d PC $J$I $N%3%s%T%e!<%? $OFbIt$K ;~7W$r;}$C $F$*$j!$ OS $,%U%!%$%k $N%?%$%‘%9%?%s%W $rIU$1$k >l9g$d %"%W%j%1!< %7%g%s$,;~ 9o$rCN$k I,MW$,$" $k>l9g $O$=$N;~ 7W$r ;2>H$7$F$$$^$9!# $7$+$7!$$[ $H$s$I$N >l9g!$$= $N;~7W$O $"$^$j @53N$J$b $N$G$O$J $/!$$=$N $^$^ $K$7$F$*$/$H8m:9$,C_@Q$5$l!$$:$l$?;~9o$r<($9$h$&$K$J$C$F$7$^$$$^$9!# EE;R %a!< %k $N %X%C %@$N Date: %U%#!<%k %I $J $I $K $D $/;~ 9o $b $3 $N ;~7W $r Mx MQ $7 $F$$ $^ $9 $,!$ $3$l$,BgI}$K$: $l$F$$$k $H!V%a!<%k $r=P$7$? ;~9o$, %a!<%k$r<u $1<h$C$? ;~9o$h$j $b8e$G $"$k!W $H$$$C$?$h$&$J$*$+$7$J$3$H$K$J$C$F$7$^$&$3$H$,$"$j$^$9!# $^$?!$J# ?t$N %[%9 %H$G NFS $r MQ$$ $F%U%!%$ %k$r 6&M- $7$F $$$k $h$&$J >l9g!$ $=$l $>$l $N%3 %s %T%e!<%?$N;~7W$,$P $i$P$i $@$H!$F1 $8;~9o$K :n@.$5 $l$?%U%! %$%k$,!$:n @.$7$? %3%s%T%e!< %?$K $h$C$F8E$$%U%!%$%k $dL$Mh $N%U%!%$ %k$K$J$C $F$7$^$& $3$H$K $J$j!$;H$C $F$$$k %"%W%j %1!<%7%g %s$K$h$C$F$OITET9g$,@8$8$F$7$^$$$^$9!# $=$3$G!$%M%C %H%o!<%/ $rMxMQ$7 $FJ#?t$N %[%9%H $N4V$G;~ 9o9g$o $;$r9T$& J}K!$,$$ $/$D$+ 9M$( =P$5 $l $^ $7 $?!# T AINS $G $O $= $N $& $A $N $R $H $D $G $" $k NTP (Netw ork Time Proto col) [1] $r Mx MQ$9$k $3$H $r $*4+ $a $7$^ $9!# xntp $H $$$& %U %j!<%= %U %H%&%’ %" $rMQ $$ $k $H!$$3 $N NTP $K $h$k ;~9o9g$o$;$r9T$&$3$H$,$G$-$^$9!# 2 NTP $N;EAH$_ ;~ 9o $r @5 $7 $/ 9g $o $; $k $? $a $K $O!$ $I $3 $+ $K 4p =‘ $H $J $k @5 3N $J ;~ 7W $, I, MW $G $9!# T AINS >e $G $O ntp.tohoku.ac.jp $H ntp2.tohoku.ac.jp $H $$ $& %[ %9 %H $, @5 3N $J ;~ 7W $r ;}$C $F $$ $^ $9!# $3 $l $i$O>o$K GPS <u?.5!$+$iF@$?;~9o$K;~7W$r9g$o$;$k$h$&$K$J$C$F$$$^$9!# $7 $+ $7!$ T AINS >e $N $9 $Y $F $N %[ %9 %H $, $3 $l $i $K D> @\ ;~ 9o $r Ld $$ 9g $o $; $? $N $G $O %M%C %H %o!< %/$d%3%s%T%e!<%?<+BN$KIi2Y$,$+$+$j$9$.$F!$$;$C$+$/$N@53N$5$,<:$o$l$F$7$^$$$^$9!# $=$3 $G T AINS $G $O!$@5 3N $J ;~9o $r CN$C $F$$ $k %[ %9%H $O ;~ 9o>p Js $r %V%m!< %I %-%c %9%H $7 $F!$

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 27 $[$+$N%[%9%H$O $=$l$rJ9 $$$F;~9o $r$"$o $;$k$h$& $K$7$F $$$^$9!#%V %m!<%I%-%c%9 %H$O!$J| Aw6I $N$h$&$K!$<u$1<h$k Aj<j$rFC Dj$7$J $$$GAw$j =P$9$N$G!$ 0lEY$K$9 $Y$F$N%[ %9%H$X >pJs$rEA $($k $3$H$,$G$-$^$9!# $?$@$7!$ %V%m!<%I %-%c%9%H$O %k!<%?$G 6h@Z$i $l$?@h$N %M%C%H%o!< %/$XFO $-$^ $;$s $+ $i!$ Sup er T AINS $d T AINS88 $N %5 %V %M%C %H $N %k!< %? $O!$ 44 @~ B& $+ $i J9 $$ $? ;~ 9o >p Js $r $b$H$K %5%V %M%C %HB& $K ;~ 9o>p Js $r%V %m!< %I %-%c%9 %H $9$k!$ $H $$$& J} K! $G T AINS A4 BN $K ;~9o >p Js$,EAGE$9$k$h$&$K$7$F$$$^$9!# C1=c$J%W %m%H%3 %k$G$3$N $h$&$JJ} K!$rMQ $$$k$H!$%M%C %H%o!<%/ $NEAC#CY 1d$K$h$k ;~9o$N $:$l $r@8$8$F$7$^$$!$$$ $/$D$b $N%k!<%?$r 2p$7$?@h $G$O$: $l$,C_@Q $5$l$FBg $-$J$: $l$K$J$C$F $7$^ $$$^$9!#$7$+$7!$ NTP $O9- HO0O$N %M%C%H%o!< %/$GMx MQ$5$l $k$3 $H$rA0 Ds$K@_ 7W$5$l $F$* $j!$ %M%C%H %o!< %/ $N EA C# CY 1d $b 9M N8 $5 $l $F $$ $k $? $a!$ == J, $K @5 3N $J ;~ 9o >p Js $r F@ $k $3 $H $, 2D G= $G $9!# NTP $rMx MQ$7$F $$$k%[ %9%H$G $O!$FbIt ;~7W$O %_%jIC $h$jNI $$@53N $5$rJ] $D$3$H $,4|BT $G $-$^$9!# NTP $G $O$3$N$h $&$J%V%m!<%I %-%c%9%H$r MQ$$$?J}K! $NB>$K!$FC Dj$N%[%9%H (server) $r;X Dj $7$F$= $N;~ 9o $K9g $o $; $kJ} K! $d!$J# ?t $N%[ %9 %H (p eer) $G Aj 8_$K 8m :9$r Jd @0$7 9g $& J}K! $r MQ$$ $k$3$H$b$G$-$^$9!# 3 xn tp $N%$%s%9%H!<%k %o!<%/%9 %F!<%7%g%s $J$I $G NTP $rMx MQ$9$k $?$a $K$O$^ $:A0=R $N xntp $H$$$& %U%j!< %=%U%H %&%’%"$r%$%s%9%H!<%k$7$^$9 ( I8=‘$GF~$C$F$$$k OS $b$"$j$^$9 ) !# 8= ;~ E@ $G :G ?7 $N $b $N $O xntp3-5.90-export.tar.gz $H $$ $& %Q%C %1!< %8 $G $9!# $3 $l $O ftp://sakunami.gw.tohoku.ac.jp/network/ntp/ $J$I$+$iF~<j$9$k$3$H$,$G$-$^$9!# $"$H $O!$ $3$N %Q%C %1!<%8 $r E8 3+$7!$ $= $NCf $K $"$k INSTALL $H$$ $& %I%-%e %a %s %H$K =>$C $F$/ $@$5$$!#$[$H$s$I$N>l9g$O!$ # ./configure # make # make install $G==J,$J$O$:$G$9!#$3$N>l9g$O /usr/local/bin $K$9$Y$F$N%P%$%J%j$,F~$j$^$9!#

28 NTP %5!<%S%9$N;H$$J} 4 NTP $N@_Dj 4.1 T AINS $G$NMxMQ7ABV <B:] $K NTP $r Mx MQ $9$k $? $a $K$O xntpd $H$$ $& %G!< %b %s$r 5/ F0 $7$^ $9 $,!$ MxMQ 7A BV $K $h$C $F@_Dj $, 0[$J $j $^ $9!#Mx MQ 7A BV$O!$ $I $N $h$& $K $7 $F ;~9o >p Js $r;2 >H $9 $k$+ ( CN $k $+ ) $K $h$C $F 7h$^$j$^$9$,!$ T AINS $G$O0J2<$N%k!<%k 1 $,Dj$a$i$l$F$$$^$9!# (1) NTP (Netw orkTimeProto col) $K$h$j!$%;%s%?!<$, Sup er T AINS 4p44%M%C%H%o!< %/ $N FDDI %k!< %W 5Z $S T AINS88 Fb$K F1 Js $7!$ $3 $l $r <u ?. $7 $F Mx MQ $9 $k $b $N $H $9 $k!# (2) %5%V%M%C %H$G$O!$ (1) $N%M%C %H%o!<%/ $K@\B3 $7$?%k!<%? $,Cf7Q $9$k$b $N$H$9$k!# $= $N B>!$ 0l $D $N %5 %V %M%C %H $G $O 2 Bf $^ $G $N %M%C %H %o!< %/ 5! 4o $, :G 4s $j $N A TM %k!<%?$r;2>H$9$k$3$H$,$G$-$k$b$N$H$9$k!# (3) %; %s %?!< $, 1? MQ $9 $k %5!< %P $H F1 Ey Kt $O $= $l 0J >e $N stratum $N NTP %5!< %P $N It 6I$K$*$1$k1?MQ$KEv$?$C$F$O!$%;%s%?!<$H6(5D$7!$$=$N;X<($K=>$&$b$N$H$9$k!# 4.2 Sup er T AINS FDDI D>7k$N>l9g Sup er T AINS $N %k!< %?$, ;~ 9o >pJs $r %V%m!< %I %-%c %9%H $7 $F$$ $k $N $G$= $l $rJ9 $$ $F ;~9o 9g $o$; $r9T$&$@$1$G$9!#6q BNE*$K$O xntpd -b $H $$$&$U$& $K -b %*%W%7%g%s $r$D$1$F 5/F0$7$^$9!# @_ Dj%U%!%$%k$OITMW$G$9!# b o ot ;~ $K<+ F0 E*$K 5/ F0 $9$k $h $&$K /etc/rc.local Ey$K 0J 2<$N $h $&$K =q $$ $F$* $/ $H$$ $$ $G $7$g$&!# if [ -f /usr/local/bin/xntpd ]; then /usr/local/bin/xntpd -b fi 4.3 T AINS88 D>7k$N>l9g $3$N >l 9g $b T AINS88 >e $K ;~ 9o>p Js $, %V %m!< %I %-%c%9 %H $5 $l $F $$ $k $N$G!$ F1 MM $K xntpd -b $G5/F0$7$^$9!# 1 Am9g>pJs%7%9%F%‘$NMxMQ$K$*$1$k5;=QE*>r7o$K4X$9$k?=$79g$o$;;v9‘!$J?@. 9 G/ 1 7n 27 F|

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 29 4.4 %5%V%M%C%H$N>l9g Sup er T AINS FDDI $^ $? $O T AINS88 $K $D $J $,$C $F $$ $k %k!< %? $, %V %m!< %I %-%c %9 %H $r J9 $-!$ FbB&$N%M%C%H%o!<%/ $K%V%m!< %I%-%c%9 %H$9$k $h$&$K!$%k!< %?$G@_ Dj$7$^ $9!#$3$N >l9g$K!$ %5%V %M%C%HFbIt$N%[%9%H$O 4.2 $HF1MM$K!$%V%m!<%I%-%c%9%H$r<u$1<h$k$@$1$G:Q$_$^$9!# 4.4.1 %o!<%/%9%F!<%7%g%s$rMQ$$$?%k!<%?$N@_Dj %o!<%/ %9 %F!<%7%g %s $rMQ $$ $?%k!< %? $N>l 9g $K$O!$ /etc/ntp.conf $H $$ $&%U%! %$ %k $K0J 2< $N $h$&$K=q$-$^$9!# broadcastclient 30B&$N%V%m!<%I%-%c%9%H%"%I%l%9 broadcast FbB&$N%V%m!<%I%-%c%9%H%"%I%l%9 Nc $( $P!$ 130.34.48.0/26 $N Sup er T AINS FDDI $K D> 7k $7 $? 130.34.206.64/26 $N 8& 5f << Fb %M%C%H%o!<%/$N%k!<%?$N>l9g$O!$ broadcastclient 130.34.48.63 broadcast 130.34.206.127 $N$h$&$K=q$-$^$9!# $" $H $O!$ xntpd -c /etc/ntp.conf $N $h $& $K -c $N 8e $K @_ Dj %U%! %$ %k L> $r ;X Dj $7 $F 5/ F0 $7 $^$9!# 4.4.2 Cisco <R$N%k!<%?$N@_Dj %k!<%?$H $7$F@l MQ%k!< %?$rMQ $$$F$$ $k>l9g $K$O!$ NTP >pJs$N %V%m!< %I%-%c%9 %H$r07 $&5! G= $,%k!<%?$K$"$l$P!$ 30B&$K%V %m!<%I%-%c %9%H$5$l $F$$$k NTP >pJs $r=&$$ FbB&$K NTP >pJs$r %V%m!<%I%-%c%9%H $9$k$3 $H$, $G$-$^ $9!# Cisco <R$N %k!<%? $N>l9g $K$O!$ con�guration $K 0J2< $NMWNN$G@_Dj$rDI2C$7$^$9!# clock timezone jst 9 ntp source 30B&$N I/F interface 30B&$N I/F ntp broadcast client interface FbB&$N I/F ntp broadcast version 3

30 NTP %5!<%S%9$N;H$$J} Nc $( $P!$ 130.34.48.0/26(Fddi0) $N Sup er T AINS FDDI $K D> 7k $7 $? 130.34.206.64/26(Eth- ernet0) $H 130.34.206.128/26(Ethernet1) $N It 6I Fb %M%C %H %o!< %/ $N %k!< %? $N >l 9g $O!$ clock timezone jst 9 ntp source Fddi0 interface Fddi0 ntp broadcast client interface Ethernet0 ntp broadcast version 3 interface Ethernet1 ntp broadcast version 3 $r%k!<%?$N con�guration $KDI2C$7$^$9!# 4.4.3 %5%V%M%C%HFb$N%[%9%H$N@_Dj %k!<%?$,0J >e$N$h $&$K@_ Dj$5$l$l $P!$$=$N B>$N%[%9 %H$O%k!< %?$+$i $N%V%m!<%I %-%c%9%H $rJ9 $/$@$1$G$h$$$N$G xntpd -b $G5/F0$7$^$9!# $9 $Y $F $N %[ %9 %H $N /etc/rc.local Ey $K 0J 2< $N $h $& $K =q $$ $F $* $-!$ %k!< %? $@ $1 /etc/ntp.conf $rMQ0U$9$k$h$&$K$9$k$HJXMx$G$7$g$&!# if [ -f /usr/local/bin/xntpd ]; then if [ -f /etc/ntp.conf ]; then /usr/local/bin/xntpd -c /etc/ntp.conf else /usr/local/bin/xntpd -b fi fi 4.4.4 %k!<%?$, NTP $KBP1~$G$-$J$$>l9g$N@_Dj %5%V%M%C%H$N %k!<%?$K xntp $r%$%s %9%H!<%k$G$- $J$$>l9g$O!$ %5%V%M%C%H FbIt$N 1 !A 2 Bf$N %[%9%H $@$1 $,:G 4s$j$N A TM %k!<%?$r %5!<%P$H $7$FD> @\;~9o$r J9$$$F!$ FbIt$K %V%m!<%I%-%c %9 %H$9$k$h$&$K$9$k$N$,$h$$$G$7$g$&!#$=$N%[%9%H$N@_Dj$O0J2<$N$h$&$K$7$^$9!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 31 server %5!<%P$N ATM %k!<%?$N%"%I%l%9 broadcast FbB&$N%V%m!<%I%-%c%9%H%"%I%l%9 $I $N A TM %k!< %? $r ;X Dj $9 $l $P $h $$ $+ $o $+ $i $J $$ >l 9g $O!$ 1? MQ 78 <tains@tains. tohoku.ac.jp> $^$G$*Ld$$9g$o$;$/$@$5$$!# B>$N%[%9 %H$O$3 $N%[%9%H $+$i$N%V %m!<%I%-%c %9%H$rJ9 $/$@$1 $G$h$$$N $G!$0J>e$N @bL@$H F1MM $K xntpd -b $G5/F0$7$^$9!# 4.5 $=$NB> $$$/$D$+$N OS $G$O xntpd $r5/F0$9$kA0$K2<=‘Hw$,I,MW$G$9!# Nc$($P SunOS $G$O %O!<%I%&%’ %"$G;}$C $F$$$k ;~7W$r L58z$K $7$F$d$i $J$1$l $P$J$j $^$;$s!# $3$l $O xntp %Q%C %1!< %8 $K F~$C $F $$ $k tickadj %3 %^ %s %I $r ;H$C $F 9T $& $3 $H $, $G $- $^ $9!# 0J 2< $N$h$&$K$7$F xntpd $r5/F0$9$kA0$K tickadj $r<B9T$9$k$H$h$$$G$7$g$&!# if [ -f /usr/local/bin/tickadj ]; then /usr/local/bin/tickadj -Asq; fi if [ -f /usr/local/bin/xntpd ]; then if [ -f /etc/ntp.conf ]; then /usr/local/bin/xntpd -c /etc/ntp.conf else /usr/local/bin/xntpd -b fi fi >\$7$$$3$H$O xntp %Q%C%1!<%8$KF~$C$F$$$k%I%-%e%a%s%H$r$4Mw$/$@$5$$!# $= $N $[ $+!$ IT L@ $N E@ $, $" $l $P!$ NTP 1? MQ C4 Ev $N <ntp@tohoku.ac.jp> $^ $G $* Ld $$ 9g $o $; $/$@$5$$!# ;29MJ88% [1] Da vid L. Mills, RFC1305 \Net w ork Time Proto col (V ersion 3)", 1992.