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Session, Process Group
Ty



Session, ProsessGroup

e

< Session
» Logical region (connection lifetime)
» has several process groups
» has a control terminal (optional)

< Process Group

» Process group leader : ProcessGroup ID == PID
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Controlling terminal

_ - <

< UNIX98 Pseudo terminals (PTS)

» pty/# &4 : pseudo terminal typewriter
< BSD style

> ttyp#ft & A



Session, ProcessGrp, Process
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setpgid, setpgrp
+—

int setpgid(pid t pid, pid t pgid);

pid t getpgid(pid t pid);

int setpgrp(void);

pid t getpgrp(void);

Process group

» setpgid, getpgid : X/Open

» setpgrp, getpgrp : BSD

e.g.

» setpgid(0, 0) = setpgid(getpid(), getpid()) = Process group leader



’ sig_pgid.c (1/3)

void sa_handler usr(int signum);
int main() {
int N

struct sigaction sa usrl, sa usr2;

memset (&sa_usrl, 0, sizeof(struct sigaction));
sa_usrl.sa handler = sa handler usr;
sigfillset(&sa_usrl.sa mask);

memset (&sa_usr2, 0, sizeof(struct sigaction));
sa_usr2.sa handler = sa handler usr;

sigfillset(&sa usr2.sa mask);

sigaction(SIGUSR1l, &sa usrl, NULL);

sigaction (SIGUSR2, &sa usr2, NULL);

printf ("++ PID(%d) PGID(%d) SID(%d)\n",
getpid(), getpgid(0), getsid(0)) ;




for (i=0; i<3; i++) {

if (fork() == 0) break;
}
for(;;) {

pause () ;

printf ("PID(%d) Recv SIGNAL..

}
return EXIT_SUCCESS;

.\n", getpid());

sig_pgid.c (2/3)




sig_pgid.c (3/3)

p
void sa_handler usr(int signum) {

switch (signum) ({
case SIGUSR1:
printf ("-- PID(%d) PGID(%d) SID(%d)\n",
getpid (), getpgid(0), getsid(0)) ;
break;
case SIGUSR2:
if (getpid() != getpgid(0)) {
setpgid (0, 0); /* ME2 ZZMA I8 HM */
} else {
/* FE ZRMA OFLZ HE (Sof2 YA Z2AMX) */
setpgid (0, getppid()):
}
printf ("-- PID(%d) to PGID(%d)\n", getpid(), getpgid(0)) ;

break;




sig_pgid : example
+—

$ ./sig_pgid
++ PID(4285) PGID(4285) SID(3347)
-- PID(4288) to PGID(4288)

PID(4288) Recv SIGNAL... 4\
_______

§  Ctrl=C

$ ps -ejf | grep sig_pgid
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™\ ¢ kill -USR2 4288
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$ ps -ejf | grep sig_pgid
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$ ps -ejf | grep sig_pgid
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./sig_pgid



setsid

pid t getsid(pid t pid);

pid t setsid(void);

< session leader
» SID==PID @ T = Nl A

» 2SI process group leader)t =l Lt



Tip: daemon

e

1. fork && = orphan process= 2t=L}.

» initJ} step parentJ} =l L.

setsid : session leader (no-conrol-terminal)
chdir("/")

umask(0)

close all opened files : include fd(0, 1, 2)
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Signal to pgrp
4> "

« Kkill 24 Al
» 22 PID = PGID2! 0|
= kill(2)
> kill(-4285, SIGTERM)
» = killpg(4285, SIGTERM)



Sighal block mask
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Signal block mask

=gt Z=z20¥ 3=

EINTR O E
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Pending signal
= eH17HEt &0l TS
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Sig block mask : Pending signal

+—

Avoid unpredictable event

No guarantee
MultiThread

on

» |/0 processing

» Critical section

int sigprocmask (int how, const sigset_t *set, sigset t *oldset);

int sigpending(sigset t *set);

int sigsuspend(const sigset t *mask); /* pause() + signal mask */
how Description
SIG_BLOCK A A 9 setS block maske] 37}
SIG_UNBLOCK 24 ¥ setS block maskel| A A
SIG_SETMASK A4 ¥ set> Z block maskE 4 A
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Sig_pending.c (1/

void sa handler usr(int signum) ; /* SIGU

r)
2

»

int main() {
int i;
struct sigaction sa_usrl, sa usr2;

sigset t sigset mask, sigset oldmask, sigset pend;

memset (&sa_usrl, 0, sizeof(struct sigaction));
sa_usrl.sa handler = sa handler usr;
sigfillset(&sa_usrl.sa mask);

sigaction(SIGUSR1l, &sa usrl, NULL);

sa usr2.sa_handler = SIG IGN; /* USR2 HEDH= FAIZ HASC}, */
sigaction (SIGUSR2, &sa usr2, NULL);
sigfillset (&sigset mask) ; /* BE A4 oflA3TE NI */

sigdelset (&sigset mask, SIGINT); /* A|dY OjAF0[A SIGINT &H */
printf ("PID (%d) \n", getpid()):




) | sig_pending.c (2/3)

printf ("Install signal block mask (allow only SIGINT)\n");
sigprocmask (SIG_SETMASK, &sigset mask, &sigset_oldmask);
sleep(10) ;
sigpending(&sigset pend); /* check blocked signal */
for (i=1; i<SIGRTMIN; i++) {
if (sigismember (&sigset pend, 1i)) {
printf ("\tPending signal = %d\n", 1i);
switch (i) {
case SIGUSR2:
sa_handler usr(SIGUSR2); /* TS2E X[& AlOdY Az| */
break;
default:
break;
} /* end: switch */
} /* end: if */
} /* loop: for(i) */
printf ("Restore the previous signal block mask.\n");
sigprocmask (SIG_SETMASK, &sigset oldmask, NULL); /* sigblockmask ST */
} /* loop: for */

return O;




(void sa_handler usr(int signum) { Slg—pend]ng°c (3/3)

int i;

for (i=0; i<3; i++) {
printf ("\tSignal (%s) :%d sec.\n",

signum == SIGUSR1 ? "USR1":"USR2", i);
sleep (1) ;

Alag 23 E o|8BsiA X|HE A|OdE XElsts W2
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5270t 1/0X2|Lt critical sectionX 2|0l & ALEEH<= Z|Ho|Ct.

Bl SIGTERMO|L} SIGABRT= =55tM CreElCt, H|[AA S2fm| ZO[AHLL
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sig_pending : example
+—

$ ./sig_pending
PID(1794)
Install signal block mask (allow only SIGINT)
Pending signal = 10
Pending signal = 12
Signal(USR2):0 sec.
Signal(USR2):1 sec.
Signal(USR2):2 sec.
Restore the previous signal block mask.
Signal(USR1):0 sec.
Signal(USR1):1 sec.
Signal(USR1):2 sec.
Install signal block mask (allow only SIGINT)

$ kill -USR1 1794 /

- 102 0[Ljo] EtO]Z
$ kill -USR2 1794

£0| E2qAf
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kill -UsRl 1794 CH&IO| kill -USR1 $(pgrep -f ./sig pending) 22
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volatile vs signal
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« sig_atomic_t : %

09!

volatile sig atomic_t gi_counter;

» X M3t S A E FIoH volatiledt 20| AIE
N SUSV2 2 B sig_atomic_t= volatile= &
N volatile2 281 M E &8 2F It OtE!
» (HE =2l implementationVl M= 32bitE HH

» volatile2 S Z&H0| /= =72t : no-caching



