THE FILE TRANSFER PROTOCOL RFC172 ED C< Mx 9( 1999 G/ 2 7n 2 F| 1 35 MW ftp $H $O !" %f !< %6 %l %Y %k $G $N %[ %9 %H %3 %s %T %e !< %? 4V $N %U %! %$ %k E> Aw $N $? $a $N %W %m %H %3 %k $G $" $k !# RFC171 $G $O !" FTP $O !" %G !< %? $N E> Aw $N $? $a $K !" RFC171 $G =R $Y $i $l $F $$ $k data transfer proto col $r ;H MQ $9 $k $H =q $+ $l $F $$ $k !# 8= :_ $N FTP $O !" RFC959 $K 4p $E $- <B Au $, 9T $o $l $F $$ $k $N $G !" RFC959 $N $K $D $$ $F $N @b L@ $r Cf ?4 $K 9T $J $& !# ftp $N %5 !< %P !< $H %/ %i %$ %" %s %H $N @\ B3 $N MM ;R $r ?^ 1 $K <( $9 !# USER-PI $H SER VER-PI $N 4V $O !" %3 %^ %s %I $H $= $N 1~ Ez $N $d $j $H $j $, 9T $J $o $l !" $3 $N @\ B3 $O !" the T elnet Protocol $r Mx MQ $7 $F $$ $k !# FTP commands $O !" user-FTP %W %m %; %9 $+ $i !" server-FTP %W %m %; %9 $X $N @) 8f >p Js $N $J $, $l $r $J $9 L? Na $N =8 9g $G $" $k !# DTP $H $O !" the data transfer pro cess $N N, $G !" DTP 4V $N %G !< %? %3 %M %/ %7 %g %s $r 3N N) $7 !" 4I M} $9 $k !# a full duplex connection $G %G !< %? $O E> Aw $5 $l $k !# PI $H $O !" the proto col in terpreter $N N, $G !" user $H server $N %W %m %H %3 %k $O !" user-PI $H server-PI $G JL $N Lr 3d $r ;} $D $h $& $K <B Au $5 $l $F $$ $k !# ?^ 1: ftp $N %5 !< %P !< $H %/ %i %$ %" %s %H $N @\ B3 1

2 ftp d <B Au $O !" ftp://www.jp.freebsd.org/pub/F reeBSD/F reeBSD-curren t/src/libexec/ftp d/ $N %= !< %9 %3 !< %I $r D4 :: $7 $? !# ftp d $N ?F %W %m %; %9 F0 :n $r ?^ 2 $G <( $9 !# ?^ 2: ftp d $N =h M} daemon mo de $G 5/ F0 $7 $? >l 9g $K !" %5 !< %P !< $N F0 :n $r $9 $k !# $^ $: !" so ck et $r 3N J] $7 !" listen $7 $F %/ %i %$ %" %s %H $N @\ B3 $r BT $D !# <! $K !" @\ B3 $r <u $1 <h $k $H fork $G ;R %W %m %; %9 $r :n $j !" %/ %i %$ %" %s %H $N =h M} $r ;R %W %m %; %9 $K $+ $^ $; $k !# ?F %W %m %; %9 $O !" $^ $? listen $7 !" <! $N @\ B3 $r BT 5! $9 $k =h M} $r L5 8B $K 7+ $j JV $9 !# 0l J} !" ;R %W %m %; %9 $O !" %/ %i %$ %" %s %H $+ $i $N @\ B3 $r <u $1 !" %f !< %6 $N G’ >Z $r 9T $J $$ !" %f !< %6 $+ $i $N %3 %^ %s %I $r <u $1 =h M} 7k 2L $r JV $9 =h M} $r !" %f !< %6 $, @\ B3 $r =* N; $9 $k $^ $G 7+ $j JV $9 !# RFC765 $G $O !" %/ %i %$ %" %s %H $+ $i <u $1 <h $k %3 %^ %s %I $, Dj 5A $5 $l $F $$ $k !# $3 $l $i $N %3 %^ %s %I $r 0J 2< $K <( $9 !# %5 !< %P !< $O !" <u $1 <h $C $? %3 %^ %s %I $r <B 9T $7 $? $" $H $K !" 1~ Ez $r %/ %i %$ %" %s %H $K JV $9 !# 3F %3 %^ %s %I $O !" 0J 2< $N tab $H $$ $& 9= B$ BN $K $h $j Dj 5A $5 $l $F $$ $k !# *name $O !" %3 %^ %s %I $N L> A0 $G $" $k !# implemented $O !" %3 %^ %s %I $, <B Au $5 $l $F $$ $k $H $- 1 $G $" $k !# *help $O !" I= <( $9 $k %X %k %W $N Fb MF $G $" $k !# ftp d $G $O !" tab $N 9= B$ BN G[ Ns $G 3F %3 %^ %s %I $r Dj 5A $7 $F $$ $k !# ftp d $O !" %/ %i %$ %" %s %H $+ $i !" cmdtab[] $G Dj 5A $5 $l $F $$ $k %3 %^ %s %I $, Aw $i $l $F $/ $k $H !" 3F %3 %^ %s %I $K BP 1~ $7 $? =h M} $r 9T $J $$ !" $= $N 7k 2L $r %/ %i %$ %" %s %H $K JV $9 =h M} $r 9T $J $& !# struct tab f char *name; short token; short state; short implemented; /* 1 if command is implemented */ char *help; g ; struct tab cmdtab[] = f /* In order de�ned in RF C 765 */ f "USER", USER, STR1, 1, "<sp> username" g , f "P ASS", P ASS, ZSTR1, 1, "<sp> password" g , f "ACCT", ACCT, STR1, 0, "(sp ecify account)" g , f "SMNT", SMNT, ARGS, 0, "(structure mount)" g , f "REIN", REIN, ARGS, 0, "(reinitialize server state)" g , f "QUIT", QUIT, ARGS, 1, "(terminate service)", g , f "POR T", POR T, AR GS, 1, "<sp> b0, b1, b2, b3, b4" g , f "P ASV", P ASV, AR GS, 1, "(set server in passive mo de)" g , f "TYPE", TYPE, ARGS, 1, "<sp> [ A | E | I | L ]" g , f "STRU", STRU, ARGS, 1, "(sp ecify �le structure)" g , f "MODE", MODE, ARGS, 1, "(sp ecify transfer mo de)" g , f "RETR", RETR, STR1, 1, "<sp> �le-name" g , f "STOR", STOR, STR1, 1, "<sp> �le-name" g , f "APPE", APPE, STR1, 1, "<sp> �le-name" g , f "MLFL", MLFL, OSTR, 0, "(mail �le)" g , f "MAIL", MAIL, OSTR, 0, "(mail to user)" g , f "MSND", MSND, OSTR, 0, "(mail send to terminal)" g , f "MSOM", MSOM, OSTR, 0, "(mail send to terminal or mailb ox)" g , f "MSAM", MSAM, OSTR, 0, "(mail send to terminal and mailb ox)" g , f "MRSQ", MRSQ, OSTR, 0, "(mail recipient scheme question)" g , f "MRCP", MRCP , STR1, 0, "(mail recipient)" g , f "ALLO", ALLO, ARGS, 1, "allo cate storage (v acuously)" g , f "REST", REST, ARGS, 1, "<sp> o�set (restart command)" g , f "RNFR", RNFR, STR1, 1, "<sp> �le-name" g , f "RNTO", RNTO, STR1, 1, "<sp> �le-name" g , f "ABOR", ABOR, ARGS, 1, "(ab ort op eration)" g , f "DELE", DELE, STR1, 1, "<sp> �le-name" g , f "CWD", CWD, OSTR, 1, "[ <sp> directory-name ]" g , f "XCWD", CWD, OSTR, 1, "[ <sp> directory-name ]" g , f "LIST", LIST, OSTR, 1, "[ <sp> path-name ]" g , f "NLST", NLST, OSTR, 1, "[ <sp> path-name ]" g , f "SITE", SITE, SITECMD, 1, "site-cmd [ <sp> arguments ]" g , f "SYST", SYST, ARGS, 1, "(get type of op erating system)" g , f "ST A T", ST A T, OSTR, 1, "[ <sp> path-name ]" g , f "HELP", HELP , OSTR, 1, "[ <sp> <string> ]" g , f "NOOP", NOOP , ARGS, 1, "" g , f "MKD", MKD, STR1, 1, "<sp> path-name" g , f "XMKD", MKD, STR1, 1, "<sp> path-name" g , f "RMD", RMD, STR1, 1, "<sp> path-name" g , f "XRMD", RMD, STR1, 1, "<sp> path-name" g , f "PWD", PWD, ARGS, 1, "(return current directory)" g , f "XPWD", PWD, ARGS, 1, "(return current directory)" g , f "CDUP", CDUP , ARGS, 1, "(c hange to parent directory)" g , f "XCUP", CDUP , ARGS, 1, "(change to parent directory)" g , f "STOU", STOU, STR1, 1, "<sp> �le-name" g , f "SIZE", SIZE, OSTR, 1, "<sp> path-name" g , f "MDTM", MDTM, OSTR, 1, "<sp> path-name" g , f NULL, 0, 0, 0, 0 g g ; 3 ftp ftp $N <B Au $O !" BSD/OS 3.1 $N ftp %3 %^ %s %I $r D4 :: $7 $? !# ftp $N =h M} $N N. $l $r ?^ 3 $K <( $9 !# ftp %3 %^ %s %I $O !" :G =i $K %5 !< %P !< $K @\ B3 $7 !" %f !< %6 $N G’ >Z $r 9T $J $& !# G’ >Z $K @. 8y $9 $k $H !" %f !< %6 $+ $i $N %3 %^ %s %I $r <u $1 IU $1 $k !# $3 $N %3 %^ %s %I $O !" RFC $K $O Dj 5A $5 $l $F $* $i $: !" $= $N Fb MF $O ftp $N %/ %i %$ %" %s %H $N <B Au $K 0M B8 $9 $k !#

BSD/OS 3.1 $N ftp %3 %^ %s %I $N %3 %^ %s %I $r EP O? $7 $? 9= B$ BN G[ Ns $r 0J 2< $K <( $9 !# $3 $N 9= B$ BN $K $O !" :G =i $K %3 %^ %s %I L> $, EP O? $5 $l $F $$ $k !# $= $7 $F !" 9= B$ BN $N :G 8e $K $O !" $= $N %3 %^ %s %I $N 4X ?t $N <B BN $N 4X ?t L> $, EP O? $5 $l $F $$ $k !# %f !< %6 $+ $i !" %3 %^ %s %I $, F~ NO $5 $l $? ;~ $K !" F~ NO $5 $l $? %3 %^ %s %I $H 0l CW $9 $k $b $N $, !" $3 $N 9= B$ BN G[ Ns $K $" $k $+ $r D4 $Y $k !# $b $7 !" 0l CW $9 $k $b $N $, $" $l $P !" $= $N %3 %^ %s %I $N 4X ?t $r <B 9T $9 $k !# $3 $l $i $N %3 %^ %s %I $N 4X ?t $O !" 2 >O $N ftp d $K $D $$ $F $N @b L@ $G >R 2p $7 $? RFC765 $G Dj 5A $5 $l $? %3 %^ %s %I $r %5 !< %P !< $K Aw $k =h M} $r 9T $J $C $F $$ $k !# 3F %3 %^ %s %I $O !" RFC765 $G Dj 5A $5 $l $? %3 %^ %s %I $r AH $_ 9g $o $; $F ftp $N %3 %^ %s %I $N 5! G= $r <B 8= $9 $k !# 6q BN E* $J Nc $r 4 >O $G @b L@ $9 $k !# ?^ 3: ftp $N =h M} struct cmd cmdtab[] = f f "!", shellhelp, 0, 0, 0, shell g , f "$", domac help, 1, 0, 0, domacro g , f "accoun t", accounthelp, 0, 1, 1, accoun t g , f "app end", app endhelp, 1, 1, 1, put g , f "ascii", asciihelp, 0, 1, 1, setascii g , f "b ell", b eephelp, 0, 0, 0, setb ell g , f "binary", binaryhelp, 0, 1, 1, setbinary g , f "by e", quithelp, 0, 0, 0, quit g , f "case", casehelp, 0, 0, 1, setcase g , f "cd", cdhelp, 0, 1, 1, cd g , f "cdup", cduphelp, 0, 1, 1, cdup g , f "chmod", c hmo dhelp, 0, 1, 1, do chmod g , f "close", disconhelp, 0, 1, 1, disconnect g , f "cr", crhelp, 0, 0, 0, setcr g , f "delete", deletehelp, 0, 1, 1, delete g , f "debug", debughelp, 0, 0, 0, setdebug g , f "dir", dirhelp, 1, 1, 1, ls g , f "disconnect", disconhelp, 0, 1, 1, disconnect g , f "form", formhelp, 0, 1, 1, setform g , f "get", receiv ehelp, 1, 1, 1, get g , f "glob", globhelp, 0, 0, 0, setglob g , f "hash", hashhelp, 0, 0, 0, sethash g , f "help", helphelp, 0, 0, , help g , f "idle", idlehelp, 0, 1, 1, idle g , f "image", binaryhelp, 0, 1, 1, setbinary g , f "lcd", lcdhelp, 0, 0, 0, lcd g , f "ls", lshelp, 1, 1, 1, ls g , f "macdef", macdefhelp, 0, 0, 0, macdef g , f "mdelete", mdeletehelp, 1, 1, 1, mdelete g , f "mdir", mdirhelp, 1, 1, 1, mls g , f "mget", mgethelp, 1, 1, 1, mget g , f "mkdir", mkdirhelp, 0, 1, 1, makedir g , f "mls", mlshelp, 1, 1, 1, mls g , f "mo de", mo dehelp, 0, 1, 1, setftmo de g , f "mo dtime", mo dtimehelp, 0, 1, 1, mo dtime g , f "mput", mputhelp, 1, 1, 1, mput g , f "newer", newerhelp, 1, 1, 1, newer g , f "nmap", nmaphelp, 0, 0, 1, setnmap g , f "nlist", nlisthelp, 1, 1, 1, ls g , f "ntrans", ntranshelp, 0, 0, 1, setntrans g , f "op en", connecthelp, 0, 0, 1, setp eer g , f "passive", passivehelp, 0, 0, 0, setpassive g , f "prompt", prompthelp, 0, 0, 0, setprompt g , f "proxy", proxyhelp, 0, 0, 1, doproxy g , f "sendp ort", p orthelp, 0, 0, 0, setp ort g , f "put", sendhelp, 1, 1, 1, put g , f "pwd", pwdhelp, 0, 1, 1, pwd g , f "quit", quithelp, 0, 0, 0, quit g , f "quote", quotehelp, 1, 1, 1, quote g , f "recv", receiv ehelp, 1, 1, 1, get g , f "reget", regethelp, 1, 1, 1, reget g , f "rstatus", rm tstatushelp, 0, 1, 1, rmtstatus g , f "rhelp", remotehelp, 0, 1, 1, rmthelp g , f "rename", renamehelp, 0, 1, 1, rename�le g , f "reset", resethelp, 0, 1, 1, reset g , f "restart", restarthelp, 1, 1, 1, restart g , f "rmdir", rmdirhelp, 0, 1, 1, remov edir g , f "runique", runiquehelp, 0, 0, 1, setrunique g , f "send", sendhelp, 1, 1, 1, put g , f "site", sitehelp, 0, 1, 1, site g , f "size", sizecmdhelp, 1, 1, 1, sizecmd g , f "status", statushelp, 0, 0, 1, status g , f "struct", structhelp, 0, 1, 1, setstruct g , f "system", systemhelp, 0, 1, 1, syst g , f "sunique", suniquehelp, 0, 0, 1, setsunique g , f "tenex", tenexhelp, 0, 1, 1, settenex g , f "trace", tracehelp, 0, 0, 0, settrace g , f "type", t yp ehelp, 0, 1, 1, settype g , f "user", userhelp, 0, 1, 1, user g , f "umask", umaskhelp, 0, 1, 1, do umask g , f "verbose", v erb osehelp, 0, 0, 0, setverbose g , f "?", helphelp, 0, 0, 1, help g , f 0 g , g ;

4 Nc rename ?^ 4 $K !" rename %3 %^ %s %I $N Nc $r <( $7 !" @b L@ $9 $k !# %f !< %6 $, !" rename a.�le b.�le return $H F~ NO $7 $? $H $9 $k !# $= $3 $G !" ftp $N %W %m %0 %i %‘ $O !" rename $H $$ $& J8 ;z Ns $K 0l CW $9 $k %3 %^ %s %I $, $" $k $+ !" 9= B$ BN G[ Ns cmdtab[] $r 8! :w $9 $k !# rename $H 0l CW $9 $k L> A0 $N %( %s %H %j $r 8+ $D $1 $k $N $G !" $= $3 $K EP O? $5 $l $F $$ $k rename�le $H $$ $& 4X ?t $r <B 9T $9 $k !# rename�le $N Cf $G $O !" 0z ?t $r %A %’ %C %/ $9 $k !# $b $7 !" 0z ?t $, 0c $C $F $$ $? $i !" %3 %^ %s %I $N ;H $$ J} $r I= <( $7 $F %( %i !< $G =* N; $9 $k !# 0z ?t $, @5 $7 $1 $l $P !" L> A0 $r JQ 99 $9 $k %U %! %$ %k $r ;X Dj $9 $k RNFR (RENAME FROM) %3 %^ %s %I $r %5 !< %P !< $K Aw $k !# %5 !< %P !< $O !" RNFR $r <u $1 $H $k $H !" renamefrom %3 %^ %s %I $r <B 9T $9 $k !# renamefrom %3 %^ %s %I $N Cf $G !" stat 4X ?t $r <B 9T $7 %U %! %$ %k $, B8 :_ $9 $k $+ $r D4 $Y $k !# $= $N 7k 2L $r %/ %i %$ %" %s %H $K JV $9 !# %/ %i %$ %" %s %H $O !" 7k 2L $r <u $1 $H $j !" 7k 2L $, CONTINUE $@ $C $? >l 9g $K !" RNTO(RENAME TO) %3 %^ %s %I $r %5 !< %P !< $K Aw $k !# %5 !< %P !< $G $O !" renamecmd 4X ?t $r <B 9T $9 $k !# $= $N Cf $G !" rename 4X ?t $r <B 9T $7 !" @. 8y $9 $l $P !" ack(\RNTO "); $r <B 9T $7 !" =h M} $, @. 8y $7 $? $3 $H $r %/ %i %$ %" %s %H $K DL CN $9 $k !# ?^ 4: rename %3 %^ %s %I $N =h M}