Chapter 9: Signal-

7t EEAL  http://www.kame.co.kr
X AHEH Ol X| http://sunyzero.tistory.com




SIGCHLD / Zombie process

_.."S|TTTY¥K¥ -

defunct process2| HIZ & Ol|oH, JHE



fork : Create process
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zombie process
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zombie process (con't)
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shell vs child process (con't)

A, A2 ™ child process®l 2IEgIS & &= QUL
$ cat helloworld.c

#include <stdio.h>

#include <unistd.h>

int main() {

dprintf (STDOUT FILENO, "Hello world\n"); // POSIX.1-2008

return 234;

} return 2340 0] &H?

$ make helloworld P& 0| MI|=D1?
cc helloworld.c -0 helloworld

$ ./helloworld
Hello world
$ echo §$°?



return type
y—

main()2l 2l g2 &2
» shelllil Al &di=l BENWS 2|82 It S1=H
N e.g.) bash promptO| A Isct) BHoHH. ..
22 T2 A A = bash shell, KAl Z2HA = s

S 1ls -al S ./helloworld
B = Hello world

$ echo $? $ echo $?

0 0

T

helloworld.c of| A
main2| 2|E 4t
12 BHZ451H?




zombieES Qi0H2{M™H?

o
O

1. parent processOl 5 wait HE &S S =
» wait HE &+ == : wait, waitpid, waitid

2. SIGCHLD AlZ18 e =c21E SIG_IGN 2= HE 5L},

3. Child processE orphan processZ Zt=Ll.
» 0| Z 20l PID 10| step parentIt Tl zombieJl & X| X =5 X 2|StCh.

* QoM It FHS= WH27



SIGCHLD : Process

_.."S|TTTY¥K¥ -



Process hierarchy
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sig_nocldstop.c (1/2)

void sa handler chld(int signum) ;
int main() {
int ret;
struct sigaction sa_chld;
memset (&sa_chld, 0, sizeof(struct sigaction));
sa_chld.sa handler = sa handler chld;
sigfillset(&sa_chld.sa_mask) ; /* A4 28 tjA3E 25 2o}, x/
sa chld.sa flags = SA NOCLDSTOP;
sigaction (SIGCHLD, &sa_chld, NULL);
printf (" [MAIN] SIGNAL Handler installed\n");
switch((ret = fork())) {
case 0: /* child process */
pause() ;
exit (EXIT SUCCESS) ;
case -1: /* error */
break;
default:
printf ("- Child pid = %d\n", ret);

break;




hile () 1 sig_nocldstop.c (2/2)

pause () ;

printf (" [MAIN] Recv SIGNAL...\n");
}
return EXIT SUCCESS;
}
void sa handler chld(int signum) {
pid t pid child;
int status;
printf (" [SIGNAL] RECV SIGCHLD signal\n");
while (1) {
if ((pid_child = waitpid(-1, &status, WNOHANG)) > 0) {
printf ("\t- Exit child PID(%d) \n", pid child);
} else {
break; /* &H| ZZAM|AT7} Cjolet EX|SHR| et */
}
} /* loop: while */




sig_nocldstop: exec.
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$ ./sig_nocldstop
[MAIN] SIGNAL Handler installed

[MAIN] pid is 4403
./sig_nocldstop ¢ Ctrl-Z oy

[2]+ Stopped

$ fg
./sig_nocldstop

- Child pid = 4404
$ ./sig_cldstop

[MAIN] pid is 4429
- Child pid = 4430

[2]+ Stopped

SA_NOCLDSTOPZ e
x‘" 7'|3|_|' '|I=’|O'" }é@ ./sig_nocldstop
[SIGNAL] RECV SIGCHLD signal

[MAIN] Recv SIGNAL...

[MAIN] SIGNAL Handler installed

./sig_nocldstop <§tr1-22}§1




wait, waitpid, waitid
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pid t wait(int *status);
pid t waitpid(pid t pid, int *status, int options);

int waitid(idtype t idtype, id t id, siginfo_t *infop, int options);
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wait, waitpid, waitid
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pid t wait(int *status);

pid t waitpid(pid t pid, int *status, int options);

int waitid(idtype t idtype, id t id, siginfo_t *infop, int options);
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waitpid: options
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wait, waitpid : macro for status
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waitpid : test macro

i M b hbichehdl

P
void sa handler chld(int signum) {

pid t pid child; sig_nocldstop.c (adv)
int status;
while (1) {
if ((pid child = waitpid(-1, &status, WNOHANG)) > 0) ({
printf ("\t- child pid(%d)\n", pid child);
if (WIFEXITED (status)) {

printf (">> WEXITSTATUS (%d) \n", WEXITSTATUS (status));
} else if (WIFSIGNALED (status)) {
printf (">> WTERMSIG(%d) \n", WTERMSIG (status)) ;
} else {
/* STOPED */
}
} else {

break; /* zombie process no longer exists */




waitid

int waitid(idtype t idtype, id t id, siginfo_t *infop, int options);
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waitid (con't)
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int waitid(idtype t idtype, id t id, siginfo_t *infop, int options);
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waitid (con't)
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sig_waitid.c (1/4)

void sa_handler chld(int signum) ;
int main() {
int ret;
struct sigaction sa_chld;
memset (&sa_chld, 0, sizeof(struct sigaction));
sa_chld.sa handler = sa handler chld;
sigfillset(&sa_chld.sa mask); /* £ill signal block mask. */
sigaction (SIGCHLD, &sa_chld, NULL);
printf (" [MAIN] SIGNAL Handler installed, pid(%d)\n", getpid()):
switch((ret = fork())) {
case O0:
pause() ;
exit (EXIT SUCCESS) ;
case -1:
break;
default:
printf ("- Child pid = %d\n", ret);
break;

} /* end : switch */




e sig_waitid.c (2/4)

pause () ;

printf (" [MAIN] Recv SIGNAL...\n");
} /* end : while */
return EXIT SUCCESS;

} /* end : main */
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void sa_handler chld(int signum) {
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printf (" [SIGNAL] RECV SIGCHLD signal\n");

int optflags = WNOHANG | WEXITED | WSTOPPED | WCONTINUED ;
siginfo t wsiginfo = {.si_pid = 0};

char *str_ status;

while (1) {

if (waitid(P_ALL, 0, &wsiginfo, optflags) == 0 && wsiginfo.si pid != (
switch (wsiginfo.si code) { /* si_codeOl W2t F7| */

case CLD EXITED: /* T&a SRE 49 */
str status = "Exited";
break;

case CLD_KILLED: /* Alado| 2sf SRE ZF */
str status = "Killed";
break;

case CLD DUMPED: /* AlJdYdol| o5 S=2=MHAM I HXg 4 */
str status = "Dumped";
break;

case CLD STOPPED: /* HX[EH ZH */
str status = "Stopped";
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break;




sig_waitid.c (4/4)

case CLD CONTINUED: /* X{7HE ZHS */

str_status = "Continued";
break;

default:
str status = "si _code";
break;

} /* end : switch */
printf ("child pid(%d) %s(%d)\n",
wsiginfo.si pid, str status, wsiginfo.si status);
} else {
break;
}
} /* end : while */
} /* end : sa _handler chld */




$ ./sig_waitid
[MAIN] SIGNAL Handler installed, pid(41941)
~ Child pid = 41942

[SIGNAL] RECV SIGCHLD signal

child pid(41942) Stopped(19) <j kill -STOP 41942
[MAIN] Recv SIGNAL...
[SIGNAL] RECV SIGCHLD signal

child pid(41942) Continued(18) <3 kill -CONT 41942
[MAIN] Recv SIGNAL...
[SIGNAL] RECV SIGCHLD signal

child pid(41942) Killed(15) kill 41942

[MAIN] Recv SIGNAL...
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