goooobooooo
gooooooboobgn
oo oboooboboboo

D0000b0D000oobOoOogn SetNS O OO

O O ot o o o ot oo o of

000000000000000 SetNS (Set Name Service) DO Unix 00000000000
000 SetNSOOOODOODOOODOODOSetNSOOOOOOOOO (DOO0)0oooooooo
ooooooooooooooooooooooooooooboOOobboOOobobboobobOoooo
oo0o0o00oOoO000oOoO0O0O00OOO0OO0OO000OOO0OO000C0OO0O0UnixOOOOOOO
o000 SetNSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOD
O000oo0o0ooooOodSetNSOOOOOO0OO0OOOOOOO0OOOOOODOO0ODOOOOO
oo

SetNS : A Name Servece based on Set of Symbols and its Implementation

YASUSHI SHINJO,t KATSUMI NisHIO! and KOzO ITANO

This paper describes a new name service called SetNS (Set Name Service) and its imple-
mentation in a Unix file system. In SetNS, a name is specified with a set of symbols (character
strings). A user can give symbols in arbitrary order. Furthermore, SetNS enables to abbre-
viate a long name and to simultaneously deal with a group of names that include the same
symbols. This paper describes the idea of virtual directories and the syntax of name descrip-
tion for coexistence with the tree-based names of Unix. This paper also shows new system
calls and commands for effective use of SetNS.

1. 0 O0o0o

oboooboooboodoboboobooobooobooooon
(name service) 00000000000 OOOOO
gooooooboooooooooooobooonoooon
goooobooooooooooocoooooooon
ggbooboobobooboobooboooo
ggbobobobobooboobooobooboo
ggboobooboboobuooooboboon
ggoboboobbuooobbuoobboooobo

pobooobooboobooboobooooboo
ooobOboooooobbooooooooooooon
goboboooooooooooooboboboooon
goboooooooooooooooooooooon
goboboooooooooooocooooboooboon
ggoboobooobbooobboobbooo
poboooboobooboobobobboboo
ggboobooboboobooboobobooo
ggboboboboooboobobobooboboboon
goo0o0o0obo0o0o0oobomobooooobooog

to0oo0ooooooooo
Institute of Information Sciences and Electronics, Uni-
versity of Tsukuba

0000 (net)JODOOOD (net)J0 000000
000000000000000000 "net/cnd"C
0000"emd/net"000000000000000
0000000000000 00000000000
0000000000000
00000000000000000000000
0000000000000000 DAG (Directed
Acyclic Graph) 00000000000 O0OOUNIX
000000000000000000000000
000000000000000000000DAG
000000000000000 "net/cnd"0 00 O
"emd/net"0 0000000000000 O0OOOOO
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000
00000000000000000000000
00000000000000000000000
SetNS (Set Name Service) 000000000 70
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SetNSOUOOODODOOOOOODO (set of symbols)
obooooooooooooOoooboboooboboooo
oboooooooooobobooooooooboooboooo
00000 SetNSOODOOOOODODOOOOO
o UDOODOOOODOUDUOOUDOULODOLDOO
gbooooobooobobooboooobooo
gooooogoo
o 0000 UIDLODDODOOOUOOLLULODDODOOOO
o JIOUODOODUODODLOODLDODOOLODODO
e D0O0OOOOOOLOODOOOOOOOLOOODOO
ooooooo
O0O0SetNSOOOOOOOOOOOOO0OO00OO0OO
ooooooooooboboooooooooooboon
/java/cmd/java 0000000000 O0OOO0OO
0000000000000 000000OSetNS O
gooooooooobobo
OO0 7)UOOJaval0OOOOOOO SetNSOODO
gbooooooobooobobooobooboobooo
gboooooooooooboobooboooobooo
O00000000000000000000 SetNS
0000000000000 O0O0SetNS O Unix O
oooobooboooboooooooooobboOooon
obobooooooooooooooboooDbboOoOoOon
O0D000OQ00ODODOOOOODOOOSetNS O Unix
gooDDbOOoooOooooooooooboOO Unix
000000ooooon SetNSOOOQOoOOoOOoooo
gboooobobooobobooboboooobooboo
SetNSOOOOOOOOODOODOODOOOOOOOO
goobooooboooooboboboobooboo

2. 0000

000000000000 7) 000000000
OO0Yahoo® 000000000000 O0OOOOO
O000O000O0O0OHTML 00000000000
00000000000000000000000O0
00000000000000000000000O0
00000000O0000000 URLOOODOOO
00000000000000000000

00000000000000000000000
0O000000000000000000000 290
000000000000000000000000
000000000 SetNSOOOO0OO0O00000
00000 6)00000000000000000
00000000000000000000000O0
00000000000000000000000O0
00000000000000000000000O0

O00000000SetNSOO0O000000000
oooooooooooOoOOObOOOOOobooooo

3. DU0O0DDOOO0O0OD0OO0OO00D SetNS

0000000OoO0oO0o0oOg SetNSOOOOOOOO
gooboobobooboooooo
gooboooobobooooobooobooobooo
gooooboooooobooooboboooboo
goboooooboooobooooobbooooo
goooooooooooooboooooboobon
gobooooboooboooobgoooo
obd:. Joooooboooboboooobooooooo
gb:. Jooobobobooooobooboooboo
ooooooon
00 (0D0): DoooOoOUOoOoUOOOUoOO
gooboooobogoo
gb: ooboboooobooboooooboo
gboooooboobooboooooboooobooon
gboooobobobooboooooboobooboooo
O0O000OQ0mmede000O0ODOOOOOOOOOO
gooooooooooooooobooooooboon
gobooooboooooooboooobooboo
SetNSOOOOOOOOODOODOODOOOOOO
OO00OSetNSOOOOOOOOOOOOoOoOogg ?y
O0000SetNSOOOOOOOOOOoOoooooo
00 (symbol) DOODOSetNSOOUOOOOOOO
goooooo’,)oo0oboo0oooboOooooo
goooooobooboobooooboboooo
gboooooobooboooboobooboooobooo
OO0SetNSOOOODOOOOOOOOOOOOOOO
00000000000 0O0oooOogSetNSOOO
good
e net,cmd,rlogin,
e ,x11,cmd,xterm,
SetNSOOOODODODOOODOODODOOOOODO
gooobooobobobooobobbuoooooo
gboooooooboobooboobooobooboboooo
gooooooboboooooboobooobooboo
ooboobooooooooboooboooboobooo
goooooooooooooboooooobobooon
goooooooooooooooobooooooon
gooooooooooobooooooooboobooo
goooooooooooooooobooooooon
gbooooooobooooboooboooboooo
oooo "“,net"000O0D0OD0OODOOOOOOOO
"emd,rlogin"0 00000000 CO0OOOOOOOO
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",net,cmd,rlogin"000000O00O0OO0OODODOO
goooboOobooooooooooooooooo
gobooooobe,0b00b0obo0oobooboo
goooooooooooobooooooooboo
gooooo

gooboooooooboobooboooboooooo
gooobooboboooboboobooobobogooo
goobooobobooobobooboboobobogooo
gbobooboobobobooboooboobobobooon
gobo0ooboobOo0oobo0ooooboobooboo
goooooooooboboOoboooooooooo
gobooobooboOooboooooooooboo
goo0o0o0obooboOoobOoboooooboboooo
goooboo0oOobobooboooboooooboo
gobooboooboobooboooboobooobooo
gooo

e ,net,cmd,rlogin

e ,x11,cmd,xterm
ooo ",emd" OJOO0OoDOOOOOOODODOODOO
go0o ",xterm" 00O 0O000OD0OOODOODDOOOO
o0 ",xterm" OO000O0O0ODOOOOOOOOOOO
ooooO",x1l,cmd,xterm" 0O OO 0OOOOO

goobooooooooboooooooooboo
O:fulll :partial OO0 0000000000000
",xterm" 000000000 0OO0OOOCOOOODOOO
" xterm,:full"000O00O0O", :full,xterm" OO
gobooooobooboobooobooboooobooo
gboooooooboobooboobbooboboobooo
gboooooboobooboooboboboboobooo
00000000000000D0DDSetNSO0O0O0O
goobooobobooobobooooobobooo
gooooboooDoon

4. UnixO0OO0OOOO0OOO0OODO SetNS

300000 SetNSOOOOOOOOOOOOO
O000000000000SetNSO Unix0OOO
gooboooooboooooooooooonooon
goooboooooooooooooooooobobon
ooooooooobooobobbobo0o0oo0dnDUnix
0000000000000 0 SetNSOOOOOO
goooobooooooooooobooooooooo
gobooobooboooobooobboOoooo

Unix 0O0OO00O0OOOOOOOOO0DOOOOO0ODOO
00000000000 0000000000OTreeNS
O00000O000TreeNSOODOOOOOOOO /0O
TreeNSOOOOOOOOOOOOOOOOOOOOO

000, 00000000000TreeNSOOOOO
dooooooooooooOoooood"/cmd/x11"
O"/x11/cmd" OO0 O000O0O0OODOO
4.1 0J000O0O0O0OO0OOOOODODO
SetNSOOOOOOOOODODODOOODOOOODO
goooooboboooboooboobooboooobooo
0000000000 SetNSOOOOooOo (0o
000000 (virtual directory)) D0O000OO
OO00SetNSOOOOOOQOODOODOOOOOOOOO
gooooo
(1) DooOOooOOooDOoOODODUODOOO
(2) (HyoOoooooOOOoOooOOOOOODODOOO
(3) DoODOooOOoDUOOODO(@LOoOOOO
gobobooobooooobboooobooo
gooooooooooon
goooooobood ",emd" 00", cmd,net,rlogin"
O",emd,X1l,xterm" OO O0O0OO0OO0O0OOO "emd"
gooooooboobooooooooooooooo
goobo",emd" OODOODOODOODOOOOOOOO
goboooooboooooboboooobboboooo
"net,cmd,rlogin" [0 "x11,cmd,xterm" 00O 0O 00
goobooobooboooooboooobobooo
gooooooo
net, rlogin, x11, xterm
TreeNSOODOODOOOOOOOOOOOOOODOO
gooboooooooboooboobouoboboo
O0000O0SetNSOOODOOOQOOOOoOOoOoOoO
000000 (UbooOo)oooUooUoooo
TreeNSOOOOOODOOOOOOSetNSOOOOO
00000000OTreeNS OODOODOOODODODO
SetNSOOOOOOOOOOOODODODODOOOOOO
gooooo00o0000uUnixDODODOODOOO
goooooouooobooboboobooboboog
goooobobDobooD
gooooboobooboboooooboooooo
gboooooooboboooooboobooboo
O0000Og SetNSOOOODODOOOOOOOO
gooogoo
e 1s 0000Ogetdents(get directory entries) O
gooooo
e chdirUUUUOchdir oo
goboooboboooooboooooooobooo
00000000 D0mkdir 0 rmdir 00O ODOODOO
gbooboobooboooboboboboobooooboo
gooooooboon
TreeNS O SetNSOOOOOOOOOUnix OO0
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<name> ::= <tree_name> <set_name>

<set_name> ::= <cindep_name> | <cdep_name>
<cindep_name> ::= "," <cdep_name>

<cdep_name> ::= <string> {","<string>|<special>}
<tree_name> ::= <abs_name> | <rel_name>
<abs_name> ::= "/" <rel_name>

<rel_name> ::= <string> {"/" <string>}

<special> ::= ":full" | ":partial"

<string> ::= "/"0O","00000000

01 SetNSOOOOOOUOOODOOOOOOOOOODOOOOD
goooooooooooo
Fig. 1 The new syntax of file names for coexistence of
SetNS-based names and tree-based names.

ggoodbbooboboobbobobobooboon
000000000 TreeNSOOOOOODO SetNS
gbooooboooboooboboooboooobooo
000Oo00O0O00DOOoUOOoboOoOobOOgO open(
gooo

TreeNS O SetNSOOOOOOOOOOUnix 00O
gogboooboobobobobbobobobboon
00000 10000SetNSOO0OODOOOOOO
000’,0000TreeNSOOOOOODODODODDO
0/yoo00’,0yo00onpoo0oooooooon
gogbooboobobuooobbuooboboboon
O0O0TreeNSOOOOOOOOOOOSetNSOOO
gbooooboooboobobooobooboobo
O00"sym1,"0000000CO’,’000000
30000000D0O0SetNSODOO’,00000
goboooboobooboobooooboooobooo
00000000000000D0D0D0D00OSetNS OO
gobdb:full 0bdoooboooobooon
gboobobobobobobon:partial OO0
gooboboobobooobboooo

4.2 SetNS 00000 OODOODOOODOOO

oood

410000000000000000SetNSOO
gobooooboooboboobooboooobooooo
gboooobooboobobooooooobooboo
0000000000000 0000 chdir() OO
Jo0o000b0o0b0ob0o00o0D UnixdoOoo
gobobooobuodbbcehdirdooogoon
000 SetNSOOOODOOOOOODOOOOOOO
gooo
SetNSOOOOOOOODOOOOOODOOOODO
0000000000 getcontext() OO DOODOO
gooooooboooooooboog

int getcontext( char *buf, size_t size )
buf O0O00O00O0D0O0OD0O0OOOOsize O0Obuf O
ggoboooobobuooon
0000000000 getdents() O O SetNS
gooooooboobobooobuooboooob
getdents() 0000000000000000O0O
gboobobddlsbobobobobooboo4a
gboooooboooobooooboobooooobooboo
goooboboooobobooooboooboobooooo
gogboobooobooboobuoboboobboobon
O00000OOgetdents() 0000000 O0OOO
gogboooboboobuooboobooobobooo
ggoboooobbooobboobbooobo
3000000000SetNSOOO0O0OODOOOO
gobooobooboooboooboobooboooobooo
0000000 getfullname() OO0D0OO0OO0O0O00ODO
goooooboooooooboog
int getfullname( char *name,

namelist_t *buf, int bytes )
name OO0 0O0O0O0OOOOOOOODOOOOODOO
goooooooboobdbOobObdlnamelist-t
OOgetdents() OO0 O0O0OOO0OOOOOO dirent
ggobooooobbooon
4.3 000000000 SetNSOOO
000 Unix OOOOOOOOOOODOOOO
SetNSOOOOOOOOOODODOOOOOOOOOO
g0o0bo0oOOoDoOOOo00OoOooDD UunixdOoooOoO
gboooooboooboobooboooobooboo
goooobooooooobobooooboo

1s, cp, mv, rm

SetNSOOOOOOOOOODODODODOOOOOO
gooboooooobg
(1) getcc (get current context)
gbobgbooobboobooboobuooboon
000 getccOOOOOODOODOOODODOOO
pwd (print working directory) 0000000000
00000000ODODO0O getcontext() OO
goooooooooooo
(2) snren (SetNS Rename)
TreeNSOOOODOO0ODDOOOODOOOOOnV
(move) DO OD0OOOOODODOOOUODODOO
0000000000000 0Orename() OO OO0
0000000000SetNSOOD0O mv OOO0O
gbooooooooboobooboobooboooobooo
gboooooboobooobooboooooboo
gobboooboobooooooboobooboooobooo
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ogo

ooobooboobOobdobodbOdodd snren
gogbodbooboobbobooooboobooo
gooooooooboooobob4200000
00000000 getfullname() OO0O0O0O0O00O0O
goboboboooouooooooooooooooboon
000000000000 0000000rename()
goboocoobooooooon

(3) addsym O delsym (add/delete symbol)

SetNSOOODOOOOOOOOOOODOOOOOO
gooboobobobobobobobooooobooo
gogbooboobobooobobuooboboboon
addsym U0 0000000 delsym U0 O0OODOO
gobobbdb0snren JOOOOO0OOOODOOO
goboboboooooooooocooooboooboon
goboooooboooboooooooon

(4) copy-all 0 remove-all

oooobooboooooooooooooooooon
00000000000000D0UnixO0O00000
OcpU000O0 rm 00000 -r (recursive) OO
ggbooobooboobobboobuoobooo
000000dSetNSOODODOO0O0O0O0O0ODOODODO
gogbobooboobobobobooobobbooo
ggboooboobooboboobobobooo
goboboooooooooooooocooooooon
oobooooooooon

gooooooooooD cpUrmO000000O0
000000 copy-all, remove-all OO OOOMO
gobobooobbooooooobbooooobooobon
gbooboobboooobboboboobooooo
dddddddddddceopy-all U0 OO0 Osnren
000000000000 0dOddrename() 00000
dddoooooobobobbbbiOlremove-all
000D0D00000000000 wnlink() 00O
gobooooooooo

5. 0000O0OO0OD0O0OOOODOOO SetNS
ggo

400000 Unix0ODOOOOOOO0O0O0
SetNS O DO O 0S5 00 00OSystem V OO Unix
(Solaris) 0000000000 OOOOOOOOOO
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
ooooooo

O00SetNSOOOOOO0O0OOOODOOODOO
goooooboboooboboooobobooo
OoooOoOoOoOooooooOvsetns/"O00O0O0OO
000Ooooo0o000041 00000000 SetNS
gboooobooooobooobobooooboooo
Oo0oooooooooooT,a,b,e"000 SetNS
Oo0D0O0O0O"/setns/N"ODDOOOONDOODODOODO
goooobooooobooboboboboboooo

42000000000000DO0DODODOOO
gooooooboobooboooooooooboog
00O Solaris? 00DODDODOODODDODOO
goooooboooogoooboooobooboog
goooooobooooOoboooooboobooboog
goo0oo0o0o0oOoooooboooooooboog
O0DOD0OO0OO0ODDreadlink() OOODOOOOOO
O0D0D0O0Oreadlink() OOOOOCOODOOOOO
gobooooboboobooooooboooboo
gboooooooooooo

int readlink(const char *path, char *buf,

size_t bufsiz)
gooobooooboobooboooboobooboog
goooobooooooboobobbooobobooboo
goo0o0o0obO0oboOOoobobOooDoobobOooo
path 0 ":getcontext" OO0 Ogetcontext() O
gobooboooboooobbo0ob0onbobd but O
gooog

SetNSOOODOODOOOOOODOODOOOOO
0000 7P0000000000000000000
gobbooooboooboooboooboobooboo
goo0ooooooooobooooboooooo
O000JavaODOO0ODDOOODODODOODOODO
000000000OSolaris 0O0O0DOOOD0OODO
ooo BerkeleyDBl)DDDDDDDDDDDDD
gooooooooo

6. SetNSOOODO:0000O0OOO

0000000000000 SetNSOOOOOO
000000 SetNSOOOOOOODOOOOOOO
gbooobooooobobobooobobooooboo
goobobd0 man 00O0ooOooOOobOOODOO
gbooobooobobooobbooboboooboo
gbooboooboooobooooobooboboo
gobobooboooooboboboo

6.1 SetNSOOOOOOOOOOOOOO

Solaris 00 OO0 7700 D00 O0O00O0OOOOOO
OO0SetNS OOOOOO0O0OOO0OOOODOOOOO
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oono

SetNSOOOODODOOOOOODOOODOOOOO
000ooooooooooooooooOooonon
000ooo0o00ooDoOooooooooooon
goobooOoo0ooooooooOoooOooooboo
go0oobooOOoo00ooDooofOcO0Odemdad0O00ODOO
goddooboooooOo0ouooboooogooboo
O0000OD0Selaris 000100 80000000
O0O0O0OOnetwork OO0 0OOOOOO0OOODODODO
dopoo0ooooooooooooooooon
000000000000 0oAPI0000DODODODO
00oooo00ooooooooooooooono
oooooooo

000000000000 socket() OODDOODO
OOSolaris 000OO0O0OO0OOOOOOOOOOOO

/usr/share/man/sman3socket/socket.3socket

O000SetNSOOOOOOOOODOOOOOOO
goood

,API,1lib,man,network,sgml_format,socket

6.2 smanU 00O

6.1000000000000000000D00O0
000000000 sman 0O0O00000O0ODOO
0ooooooogo
% sman write
API cmd dev sgml_format sys_call usr
% sman write,sys_call
(write0OOOOOODOOODOOOODOO)
ho_

O0000D0Owrite OO0OO0OODOOOOOODO
00000000000 0000Owrite 0000
000ooooo0oooooooooooooono
0000000000000 sman OO0 O0ODOOO
0dodo0ooDOoo0ooDO0oOoooooooDon
0odoooDoDooo0oooooDooOoooooo
O write,sys_call 0O OOOOOOOODOOOOO
g00o000o0bO0OUd0OOsman ODOODOOODO
goboooooo

O200sman 00 0O00O00OCOO0O0OOOOODDODOODO
000000SetNSODOOOOOOoOooooooo
0000000000 sman OO0O0000O000ODOO
000oooooooooooooDooooooo
0000000 "man," 00O0O0OO0DOODOOSstatO
00000000ooo0ooooooooooono
goooobooooooooobooooooobooo
goobooOoooOoOo0oOooooooooboooo
godooooooooooooooboogooooo

main( int argc, char *argv[] ){
char name [MAXMANFLEN] ;
struct stat buf;
strcpy( name, "man," );
strcat( name, argv[1] );
if( stat( name, &buf ) == 0 ) {
if ( S_ISDIR(buf.st_mode) )
list_directory( argv[i] );
else
show_file( argv[1] );
}
elseq
perror( argv[1i] );
exit( 1 );

02 SetNSOUOOOOOOO sman 0000000
Fig. 2 The overview of the sman command that uses the
SetNS functionality.

goooooobobooooooobooboooooad
Ogooooobooooooooooooo

6.3 U a

Solaris 8 0 /usr/share/man 000000000
000O0oo0oooOdSetNS ODOoOooooooo
gooodboooooboooboobooobooo
0000000000000 0D0000Sun Enter-
prise 450 00O OCPU ODOO400 CPU OO Ultra
SPARCII 480 MHzO O OO OOODOODO 8M bytesd
000000 2GbytesO0 O OO

poobbobobooobooboboooooooooag
0000000000000 O0000O0dSloaris 8 O
gooogoo rmoobOO0oOoOooOoboe10nOOooOOoO
goooooooooobobooobobooboooood
goOosoMO0ODO00000SetNSOOOODOOO
gooooboobobooboooboobooobooo
go0oooboobooboobooboooooooon
goo2M0O000000000DOO0O00O0OOOOO
00000 s0MO0000 4% 0000000000
godooooboooooooooooooood
O0ooooooooooooooa

gooooooooooooboooooboooooo
00000000000 statO) OODODOODODO
gooooooooobooooooboooooa
goobooboobooobboooobooooooo
JgoomO00 2m O0000000O0O0O0ODOOOOO
000o0oo0oU0oUoUOooO0 (bmOD0O) O
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000000 (bmO0D0)000000000000
000000000000000000000000
000000000000000000000000
000000000000 00000000000
0000000000000000!(0000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000O0(llogn)000000000000000D0
00000000000000000000000 !¢
000000()00000000000000000
000000D0000SetNS00000000000
000000000000000000000000
000000000000000000000000
ooo
000000000000000000 open() O
00000000000000000000 Solaris
800000000000000000000000
0770000000000000000000000
000000000000000000000000
0000000 23m00000000000000
000000000000000000000000
000000000000 Unix000000000
0000000000000000000000 13m
000000000000000000000000
000 SetNSOOODOOODOO00 1omO000000
ooooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
000D0O(llogn) 00000000000000D0
000000000000000000000000
000000(egn) 0000000000000 0
0000 O(llogn) 000D
00000000000000000000000
0000000000000000000001s O
000000000000 getdents() DO00D
0000D0001s000000000000000
007000000 (cmd,usr)0 0.5001300 000
0 (emd,) 0 1.30033000000 (1ib,) 0 700
0ooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000 mO000000000000cmd

0 1ib 00000000000000D000000
00000000000000000mO0000
O0D00Oferk 00000000000 D00000
000000mOD0000000getdents() 000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 O(m?) 0000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00D00O0(llogn) 0000000000D0000D0
000000000000000000000000
000000000 Ofogn)DO000 O(mlogn) O
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000((I+m)logn) 00
00mO0000000000000000OmO0
0000I0000000000000000000
00000000000(mlogn) 000000000
000000000000000000000
0000 mO00000000D00000000
000000000000000000000000
O0Unix D000000000000000000
000000000000000(m) 0000000
0000 000000000

7. O O

0000Unix00000000000000 SetNS
ooboooooooooooobOoobooooboooo
oooooooooooooobooooooooboooo

000SetNS OODOOO0O0000000000O0
oboooobooooooobooboooooboooooooo
O0SetNSOOOOODODOOOOOOOOOOOOO
ooooooooobOOoboO0oooooooDboOonon
OO0SetNSOOOOOOODOOOOOODO

O00OSetNS 0O00OO0OOOOOOOOOOO
TreeNS OO0 O000000000000000C00OO
O000000000000000 SetNS O TreeNS
ooooooooooooobooooboOoOoOoooooo
oooo’,’000000000000000000O0
000 TreeNSODOOOODOOOOOOOOTreeNS O
ooooooooOO0OO0Ob0O0o0oooooooobOoO0onn
oo0oooooOooboo0oooDO0oo0O000000on
O0O0SetNSOOOOOOODOOOOOOOOOOO
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gbooboooooboooboobobooboo
0000000000 D0OD00000O00O0SetNS O
gbobooboboboobobobooboboobo
000000000 000000Ogetfullname() O
goood
000 Unix OOOOOOOODOOOOOOOD
gboooooobooooobooocbooooobooon
obobO0obO00Oemacs DOOOOOOOOOO
goboooboooocooboooboobooboooooon
SetNSOOOOOOOOOODOO
gooooogbbbooooboboooboobo
000000000000 P0000000000
gboobooboooobooboobooboboo
gboobooboobobooobooooboooboo
oono
gobooooooooooobooOoooooooon
good
()bo0oUoU00oUnixODODOOOOUOOOOOO
O00O00Ochroot() 0O0O0O00O0O0O0O0O00O0O0O
gboooooobooboooobooboboo
OO00O0O0000o0O00OoooOSetNSOOOOOO
goooboooooooboboboboboobo
(2)00000000000000DO00DO0DOO
0000000000000 DO SetNSODOOOOO
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