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Epvaothpio 5 - fork(), exec(), signals

2.T0 epydoTnplo ©a peAeTnBouv:

- TTapadeiyuara xptrionc rwv ovvaptricewv fork kai exec
- 2Zuvdprhon waitpid
- Zuvdornon WIFEXITED
« 2Zuvdortnon WEXITSTATUS

- [lapdocryua xprions onudrwy

Awackov: I'opyog XatlnmoAlrdc
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H ouvdprnon waitpid() A

+ int wait (int *status)
- TlpokaAei Tnv avapovh piag diepyaaciag pHéxp! kdmolo aidi TNG TEPUATIOE!
- -1av n diepyacia dev Exel maidid

- int waitpid (pid_t p/d, int *status, int options)
- TlpokaAei Tnv avapovn piag diepyaaiac péxp! 1o aidi Tng mou kaBopileTal amo
To pid va TepuaTioel
+ pid = -1 (n WAIT_ANY) onpdvei 611 mepipévoupe TAnpogopia yia omolodnmoTe maidi
Aivetai n duvaroTnta kabopiopoU emimAéov emiAoywy. H To ouvnBiopévn eTtiAoyh

gival n WNOHANG, n omoia epmodiel Thv waitpid va vivel blocked av dev umdpxouv
TeppaTi{opeva taidid

To status pymopei va TUxel emeepyaoiac He Ta akdAouBa macros Ta otoia PpiokovTal
othv PipAiIoBAKN wait.h

- WIFEXITED(status): Eav dev emiatpéyel O T0Te To TaIdi £XEl TEPUATIOTEI PUTIoAoyIKd

- WEXITSTATUS(status): EmoTtpépel Tov kwdikd e€6dou (exit status) Tng diadikaciag

maidi. AuTo pmopei va umoAoyioTei Hovo oThyv TtepimTwaon mou n WIFEXITED csmiotpéyer pn-
HNoEv

- WIFSIGNALED(s7atus): EmoTtpépel katd mooo h diadikacia maidi €xel TEpUATIOE! PN
pualoAoyikd (Aoyw kdmoiou ohnpartog) K emoTpépel O

- WTERMSIG(status): EmoTtpépel To onpa To omoio avdaykaoe Th diadikacia maidi va
Tepparioel. AuTO pmopei va umoAoyioTei Hovo othy tepimTrwaon mou h WIFSIGNALED
EMIOTPEYEI UN-HNOEV
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[Tapdderyua 1: Xprion fork() D a

E’o'd forklQ * TUYYPOVIGUOC IE TOAAG TOUS14.
pid_t pid[N]: * Enelepyacia TV TOOLOV GE
int i, child_status; . XOL{OL GSlpd

for (i=0; i <N; i++) e Xpnion ¢ WIFEXITED xat g
it ((pKiE;]e;(fzog_kzq)i):;: 04 WEXITSTATUS yio va wdpovue
exit(100+i); TIC TANPOPOPIES OO TO TOLOLA
}

for (i=0;i<N; i++){
pid_t wpid = waitpsdwildli stéetishy_status, 0);
if (WIFEXITED(child_status))
printf("Child %d terminated with exit status %d\n",
wpid, WEXITSTATUS(child_status));
else
printf("Child %d terminate abnormally\n", wpid);

}
}
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TTapdderyua 2: Xption fork() X

#include <stdio.h>
#include <stdlib.h>
main(int argec, char =*argv[])
{ dint i, depth, numb, pidl, pid2, status;
if (argc > 1) depth = atoilargv[1]);
alse exit (0);
if (depth > B) {
printf("Depth should be up to 5\n"); exit(0); }
numb = 1;
for(i=1 ; i<=depth ; i++) {
printf("I am process no %2d with PID %5d and PPID %5d\n",
nunb, getpid(), getppid());
switch (pidl = fork()) {

case 0:
numbk = Z%*numbk; break;
case -1:
perror ("fork"); exit(1l);
defaul t:
switeh (pid2 = fork()) {
casea 0:
mnuamb = Z*xnumb+1l; breal:
casa -1:

perror("fork"); exit(1l);
defanlt:

wait (&status); wait(&status) ;

exit(0); } + } } Week 7-4



[Tapdderyua 2
TTapadeiyua EkTéAeoncg

[hpollas@cs4090 epl428]$ tree 3 [hpollas@cs4090 epl428]$ tree 4

I 'am process no 1 with PID 11539 and PPID 9005 I 'am process no 1 with PID 11486 and PPID 9005
I am process no 2 with PID 11540 and PPID 11539 I am process no 2 with PID 11487 and PPID 11486
I am process no 4 with PID 11541 and PPID 11540 I am process no 4 with PID 11488 and PPID 11487
[ am process no 5 with PID 11544 and PPID 11540 [ am process no 8 with PID 11489 and PPID 11488
[ am process no 3 with PID 11547 and PPID 11539 [ am process no 3 with PID 11491 and PPID 11486
[ am process no 6 with PID 11548 and PPID 11547 [ am process no 6 with PID 11493 and PPID 11491
I am process no 7 with PID 11551 and PPID 11547 I am process no 12 with PID 11494 and PPID 11493
[hpollas@cs4090 epl428]$ I am process no 9 with PID 11495 and PPID 11488

I 'am process no 13 with PID 11501 and PPID 11493
I 'am process no 5 with PID 11500 and PPID 11487

I am process no 10 with PID 11502 and PPID 11500
I am process no 7 with PID 11504 and PPID 11491

I am process no 14 with PID 11506 and PPID 11504
[ am process no 11 with PID 11509 and PPID 11500
[ am process no 15 with PID 11511 and PPID 11504
[hpollas@cs4090 epl428]$

+  Tlpoypappa 1o otoio dnpioupyei éva duadiko dévrpo amod
diepyaaciec 1o omoio €xel dedopévo Pddoc N.

KaBe diepyaaoia Tou dEVTpoU EKTUTIWVEI TNV TAUTOTNTA TG, TOU
TaTépa TS KaBw¢ Kai éva av§ovTta apiBuoé cuppwva pe Hia kard
TAdTo¢ didoxion Tou OEVTPoU
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#include
#include
#include
#include

int pid;

AmoaTtoAn/TTapaAaPpn ZnudTtwy
Aoknon 1

<stdio.h> /* For printf */
<stdlib.h> /* For exit */

<unistd.h> /* For execvp */
<signal.h> /* For SIGALRM, SIGKILL */

void onalarm(int);

void onalarm(int sigQ)

{

kill(pid, SIGKILL);

}
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AmooToAn/TTapaAaph ZnpdTwy @
Aoknon 1

main(int argc, char *argv|[])
{
Int sec = 10, status; char *progname;
progname = argv|O0];
iIfT (argc > 1 && *argv[l] == "-") {
sec = atoi(argv[l]+l);
argc--;
argv++; }
1T (argc < 2) {
printf("Usage: %s [-10] command\n'', progname);
exit(l); }
IT ((pid = fork(Q)) < 0) {
perror(“fork™); exit(l); }
1T (pid == 0) {
execvp(argv|[1l], &argv[1l]);
perror(“execvp'); exit(l); }
signal (SIGALRM, onalarm);
alarm(sec);
wairt(&status);
iIT ((status & 0377) == 0) { // 1t (WIFEXITED(status)) {
printf(*'Command execution finished™);
printf(" with exit code %d\n', status >> 8); } // WEXITSTATUS(status))
else

printf(""Command was killed by signal %d\n', status & 0177);
// WTERMSIG(status)
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AmoaTtoAn/TTapaAaPpn Znudtwyv Aoknon 1 @
TTapddeiypa EkTéAEoNg "

$ ./timeout

Usage: ./timeout [-10] command

$ ./timeout -30

Usage: ./timeout [-10] command

$ ./timeout blabla

execvp: No such file or directory

Command execution finished with exit code 1
$ ./timeout -20 ps

PID TTY TIME CMD

12947 pts/0 00:00:00 bash

13026 pts/0 00:00:00 timeout

13027 pts/0 00:00:00 ps

Command execution finished with exit code O
$ date ; ./timeout -12 sleep 15 ; date

Mon Feb 18 18:43:20 EET 2002

Command was killed by signal 9

Mon Feb 18 18:43:32 EET 2002

$ date ; ./timeout sleep 7 ; date

Mon Feb 18 18:43:49 EET 2002

Command execution finished with exit code O
Mon Feb 18 18:43:56 EET 2002

$
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AmooToAn/TTapaAaph ZnpdTwy @
Aoknon 2 "

int loop;
void sigusrl_handler(int);

main()
{
int pid;
signal (SIGUSR1, sigusrl handler);

while(l) {
printf(*'1 am process %d and 1 am going to loop\n', getpid());
loop = 1;
while(loop) {
sleep(1); }
i1t ((pid = fork()) == -1) {
perror("fork'™); exit(l); }

iIT (pid == 0)
continue;
else
exit(0); }

}

void sigusrl_handler(int sig)

{
printfF("'SIGUSR1 (= %d) received\n", sig);

loop = O;
} ETTA 428 - TTpoypappaTiogéc Zuotnpdtwy - 2008 Week 7-9



Niaxeipion Aigpyaociwyv
TTapadeiypua EkTéAeoncg

$ ./persistent &

[1] 13059

I am process 13059 and I am going to loop
$ kill -USR1 13059

SIGUSR1 (= 10) received

I am process 13060 and I am going to loop
[1]+ Done ./persistent
$ kill -USR1 13060

$ SIGUSR1 (= 10) received

I am process 13061 and I am going to loop
kill -USR1 13061

SIGUSR1 (= 10) received

$ I am process 13062 and 1 am going to loop

kill -USR1 13062

$ SIGUSR1 (= 10) received

I am process 13063 and I am going to loop
kill -KILL 13063

$
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