


9.1
POSIX.1
shell
UNIX 10
9.2
UNIX
( RS-232 )
PDP-11 DH-11 DZ-11
9.2.1 4.3+BSD
15
ID1
init [etclttys,
getty 9-1
9-1 ID ID
0( ) init
getty
getty open
open
01
getty “ login "
getty (

) getty
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8.6 waitpid
shell
UNIX V7
RS-232 UNIX
letclttys
getty
init init
init fork
ID1
init
fork fork

init

exec
} exec getty

getty

9-1 init
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UNIX
getty login
execle("/usr/bin/login", "login", "-p", username, (char *) 0, envp);
gettytab login init
getty  getty TERM=foo, foo gettytab
gettytab login envp -p login
9-2 login
init 9-2
9-2 ID ID exec
init ID
login getpwnam
getpass 3 Password ”
crypt 3
pw_passwd login
1 exit init
fork getty
login (chdir)
chown
setgid initgroups ID login
(HOME) shell(SHELL) (USER LOGNAME)
(PATH) login I D(setuid)
shell
execl ("/bin/sh", "-sh", (char *) 0);
argv[0] shell shell shell
ID1
ID1 i
letclttys; init
init } fork :
| getty login
/ fork\\ * }
s shell
init
exec £f40,1,2
0,1,2)
getty }
gxec } RS-232

9-2 login

9-3
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UNIX
login message-of-the-day
8.10 setuid setuid
ID ID login setgid ID
shell ID init ID ( ID 1)
shell init ( SIGCHLD )
shell 01 2 9-3
shell (Bourne shell KornShell .profile, C shell .cshrc .login)
PATH (TERM) shell
9.2.2 SVR4
SVR4 (a)getty 4.3+BSD
(b)ttymon SVR4 getty ttymon
ttymon Service Access Facility, SAF
init shell 9-3 init sac
sac fork ttymon
ttymon fork
shell 9-3
shell ttymon getty shell init
9.3
9.3.1 4.3 BSD
Jinit
getty
4.3+BSD inetd
Internet superserver 4.3+BSD
Stevens] 19900
init shell shell etc/rc shell
inetd shell inetd init inetd TCP/IP
fork
TELNET TCP TELNET TCP
( )
TELNET (client)

t el net hostname

hostname TCP hostname
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9
TELNET TELNET TCP
9-4 TELNET (
telnetd)
telnetd fork 19
login
exec 0,1,2 login
9.2 R ID ID
login exec shell 9-5
ID1
ID1
init
init ]
{ fork  (exec)binish, | inetd,telnetd,
\ ' login
v letcirc
TELNET shell
= inetd
TCP
fd0,1,2
fork } TELNET '
* inetd
A telnetd
exec : telnet
telnetd @
9-4 TELNET 9-5 fdo, 1,2
19
9-3 9-5
shell
shell POSIX.1
9.3.2 SVR4
SVR4 4.3+BSD inetd
SVR4 inetd sac init
9-5
9.4
ID 10
ID ID
ID— pid_t getpgrp
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ID

WM’NW&

#include <sys/types. h>
#include <unistd. h>

pid_t getpgrp(void);

1D
4.3+BSD pid
POSIX.1
ID ID
setpgid ( setsid
)
#include <sys/types. h>
#include <unistd. h>
int setpgid(pid_pid, pid_t pgid)
0 -1
pid ID pgid pid
ID exec
ID
pid O ID pgid O pid ID
ID
(9.8 ) _POSIX_JOB_CONTROL
errno ENOSY S
shell fork ID
ID
( ID
( ID waitpid
9.5
session 9-6
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9
shell 9-6
shell
procl | proc2 &
proc3 | proc4 | proch
(__F ——————— il F-—— ==~ ~- - --=---- il e %__W
' I I | I '
‘ : shell | | | | proc1 proc2 | | | | proc3 procd | | |
I . L. o !
: | |
‘ : proch :
B LT o___ J_J
9-6
setsid
#include <sys/types. h>
#include <unistd. h>
pid_t setsid(void);
I D -1
(@D} session leader
2 ID ID
(©) setsid
fork ID
ID
POSIX.1 ID ID ID
ID
ID ID SVR4 SVID SVR4 setsid(2)
ID POSIX.1
4.3+BSD
SVR4 getsid ID POSIX.1
4.3+BSD

9.6
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UNIX

controlling terminal

controlling process
foreground process group
background process group

DELETE Citrl-C Ctrl-\

9-7
194
SVR4
open
O_NOCTTY ( 33 )
TIOCSCTTY request
ioctl 4.3+BSD
ioctl setsid setsid
4.3+BSD POSIX.1 open
O_NOCTTY

Idevitty
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getpass(3)

crypt < salaries | |pr

salaries
crypt

crypt
Garfinkel Spafford [1991]

9.7 tcgetpgrp tcsetpgrp

9-7

crypt

crypt(1)

#include <sys/types. h>
#include <unistd. h>

pid_t tcgetpgrp(i nfiledes);

int tcsetpgrp(infiledes, pid_t pgrpid);

tcgetpgrp ID filedes
tcsetpgrp
pgrpid ID filedes
_POSIX_JOB_CONTROL
9.8

1980 UNIX

Q) shell
)]
©)

shell

SVR3 shell

_POSIX_JOB_CONTROL
FIPS151-1  POSIX.1
SVR4 4.3+BSD  POSIX.1

POSIX.1
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UNIX
shell
vi main.c
pr *.c | lpr &

make all &

shell
shell C shell Bourne shell
KornShell C shell
( \% ) SV R4 Bourne shell jsh sh
KornShell shell
shell shell
shell ID
KornShell
$ make all > Make.out &
[1] 1475
$pr *.c | lpr &
[ 2] 1490
$
[2] + Done pr *.c | lpr &
[1] + Done make all > Make.out &
make 1 ID 1475 2 ID
1490 shell shell
shell _
e Ctrl-Z
SIGTSTP
. DELETE Citrl-C SIGINT
. Ctrl-\ SIGQUIT
. Ctrl-Z SIGTSTP
11

SIGTTIN
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$ cat > temp.foo &

[1] 1681

$

[1] + Stopped (tty input) cat > temp.foo &
$ fg %l 1

cat > temp.foo shel |

hell o, world 1

"D

$ cat temp.foo

hell o, world

shell cat cat
SIGTTIN shell

8.6 wait waitpid shell fg

fg bg
shell shell
(SIGCONT)

stty(1) 11

$ cat temp.foo &
[1] 1719
$ hello, world

[1] + Done cat temp.foo &

$ stty tostop

$ cat temp.foo &

[ 1] 1721

$

[1] + Stopped(tty output) cat temp.foo &
$fg %l

cat temp.foo shell

hell o, world

9-8
/10 SIGTTOU

shell

POSIX.1 FIPS 151-1

9.9 shell

shell
ps

tcsetpgrp
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9-8

Bourne shell

_Xj

ps

PGID SID TPGID COMMAND

PlI D
163

163

PPI D

-sh
ps

163

163

168 163 163 163

163

ps

shell

ID CPU

TPGID

163

(163)

login

shell

shell

ps
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UNIX
SVR4

ps(1)
ps-jl TPGID

ps -xj -otpgid

SVR4
4.3+BSD

ID(TPGID )

9-8 ID

ps TPGID ps

ps -xj &
ID
PPID PID PGID SID TPGID COMMAND

1 163 163 163 163 -sh
163 169 163 163 163 ps

shell

Bourne shell

ps -xj | catl

PPID PID PGID SID TPGI D COMMAND
1 163 163 163 163 -sh

163 200 163 163 163 cat1l

200 201 163 163 163 ps

catl cat
cat
shell
shell fork
ps -xj | catl &
ID shell
ID

cat > temp.foo &

SIGTTIN

/dev/null /dev/null

cat

tcsetpgrp

cat cat2

fork

ID 163

shell
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/devitty ? “ "
crypt < salaries | lpr &
crypt /dev/tty
crypt
“ Password: ” shell
shell crypt salaries
Bourne shell
ps -xj | catl | cat?2
shell
PPID PID PGID SID TPGI D COMMAND
1 163 163 163 163 -sh
163 202 163 163 163 cat2
202 203 163 163 163 ps
202 204 163 163 163 catl
shell
9-9
sh exec_ | ps
& (203) (203)
3 T
sh fork sh :
(202) I
&
O‘Q{. *
exec sh exec | catl
' (204) (204)
cat2 B
) [* L
9-9 Bourne shell ps-xj | catl | cat2
shell (cat2) shell
shell shell
KornShell—— C shell
ps - Xj
PPID PID PGID SID TPGI D COMMAND
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1 700 700 700 708 -ksh
700 708 708 700 708 ps
Bourne shell
KornShell (ps) (708) ps
shell
ps 700 708
ps -xj &
PPID PID PGID SID TPGID COMMAND
1 700 700 700 700 -ksh
700 709 709 700 700 ps
ps (709)
TPGID 700 shell
ps -xj | catl
PPID PID PGID SID TPGI D COMMAND
1 700 700 700 710 -ksh
700 710 710 700 710 ps
700 711 710 700 710 cat1l
ps catl (710) Bourne
shell Bourne shell
KornShell
ps -xj | catl &
KornShell Bourne shell
PPID PID PGID SID TPGID COMMAND
1 700 700 700 700 -ksh
700 712 712 700 700 catl
712 713 712 700 700 ps
712 713 712
9.10
(orphan process) init

POSIX.1

fork
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UNIX
9-1 -
442
T el T
9-10 9-1 : sell | |
fork ‘ | | (D442 | ! ’
hell Bk St -
she fork/exec
shell ( [ S 1 ’
512) shell (442) : !
i | (PID512) |
(512) fork | = |
. 5 : (:(‘ :
|
| |
. SIGHUP i (D513 | |
____________ Rk
SIGHUP | 512 ]
10 T
. kill 9-10
SIGTSTP Ctrl-z
. ID 1 init ID
. POSIX.1 orphaned process
group
513 1)
¢ POSIX.1
SIGHUP SIGCONT
sig_hup printf pr_ids
printf

9-1

#include <sys/types.h>

#include <errno.h>
#include <fcntl.h>
#include <signal.h>
#include "ourhdr.h"

static void sig_hup(int);
static void pr_ids(char *);

int

main (void)

{
char c;
pid_t pid;

pr_ids("parent");
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if ( (pid = fork()) < 0)
err_sys("fork error");
else if (pid > 0) { /* parent */
sleep(5); /* sleep to let child stop itself */
exit (0); /* then parent exits */
} else { /* child */
pr_ids("child");
signal (SIGHUP, sig_hup); /* establish signal handler */
kill (getpid (), SIGTSTP); /* stop ourself */
pr_ids("child"); /* this prints only if we’re continued */

if (read(0, &c, 1) != 1)
printf ("read error from control terminal, errno = %d\n", errno);

exit (0);

}

static void

sig_hup(int signo)

{
printf ("SIGHUP received, pid = %d\n", getpid());
return;

}

static void
pr_ids(char *name)

{
printf("%s: pid = %d, ppid = %d, pgrp = %d\n",
name, getpid(), getppid(), getpgrp()):;
fflush(stdout);
}
9-1
$ a.out

parent: pid = 512, ppid = 442, pgrp = 512
child: pid = 513, ppid = 512, pgrp = 512
$ SIGHUP received, pid 513

child: pid = 513, ppid = 1, pgrp = 512

read error from control termnal, errno = 5
shell shell
ID 1
pr_ids
SIGTTIN
POSIX.1 read errno
EIO 5
shell
195  pty
9.11 4.3+BSD

4.3+BSD SVR4 Williams 1989
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9-11

4.3+BSD

tty

t_session -

t_winsize

t_pgrp ~ <L
t_termios parp

proc

— | p_pgrpnxt

p_pid

p_Ppt r

P_pPgarp

setsid

s count

* s leader
SVR4

s ttyvp

e s ttyp

setsid
proc
tty

et _session

tty

* t_pgrp

(

o t_termios

11

session
— & | s_count
s_leader ~
s_ttyvp
™~Fs_ttyp vnode
pg_id
pg_session
pPg_mem
proc proc
= | p_pgrpnxt —————» | p_pgrpnxt
p_pid p_pid
p_pptr P_pptr
p_pgrp b_pgrp
4.3+BSD
session
0
proc 4.3+BSD
s _count 1 s leader
s ttyvp s ttyp
session tty session
9-7

19
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e t_winsize
SIGWINCH

tty
parp

*pg_id

* pg_session
* pg_mem

proc

* p_pid

* p_pptr

* p_pgrp

* p_pgrpnxt

vnode
SVR4

9.12

UNIX

vhode

winsize
11.12
session s_ttyp
t_pgrp parp
ID
session
proc
proc

proc p_pgrpnxt

p_pgrpnxt

ID
proc
parp

/devltty

9-11 i v 3.10 4.3+BSD

shell

/devitty

9.1 6.7

9.2

UNIX

utmp wtmp logout 4.3+BSD init

fork
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