Avlayelolon SLlepYaoLOV

Ké&be Siepyaoio oto Unix £yet évav aptBud tavtétnroc (PID), tov
XO3IWXE TNg, Tar dedouéva Tng, Ula oTolBa xaldec xot xdmoto Gl

YOLEAXTNELOTIXS
H apyw Siepyaotia etvon n init (PID=1)

O uoévocg tpénog vo dnuLoveynist pla Siepyacta elvot xdmoto dhAn
VoL VALY dyeL Tov eautd Tng, SnAady uta Sitepyacio-natépac vo

vevvhoel plo Siepyactla-motdt
‘OAeg ol diepyaotieg elvat andyovol Tng nit

O %x®3uxac, o dedopéva xat 1 otolfa tne diepyacilac-tondiod elval

avTlypogo autdy Tne Stepyacioc-natépa

H Tovtédtnta tne Siepyacioc-nadiol elval SLogopetixy and tny

TUUTOTNTA NG SLEPYAGLAC-TTATEPA

Mia Siepyooio-natdl uTopel Vo aVTIXATAGTHCEL TOV XGOSIxd, To
dedopéva xal TN otolfa TNS UE aUTA EVOC EXTEAEGLUOU aEYELOV,

SLALPOPOTOLMOVTAC ETGL TOV EAUTO TNS ANO TOV TATERA TNG



o KAAon cuothuatoc exit

— void exit(int status)
— Tepuatilel tnv extéleon ulog diepyaotiog

— O axepatog status ovoudletot xmwdxdg e£630u xat elvat

Stabéoiuoc ot diepyaoto-natepa

— Kotd odufaon, n tun 0 yio to status delyver emituyy

TEQUATIOUO

— Tomuxn petafAnty status tou xeAdgoug C

o Xphon tng xhhonc exit

/* File: exit_code.c */

#include <stdio.h> /% For printf */

main()

{ printf("I am going to terminate with exit code 23\n");
exit(23); }

% exit_code

I am going to terminate with exit code 23
% echo $status

23

/




o Khinon cuvotiuatoc fork

— int fork( )

— Avarnapdyet plo Stepyactio, dnulovpydvtac uta dAAT

TOLVOUOLOTUTN

— 2T SlepYaolo-TOTEPO EMMOTREPEL TNV TAVTOTNTA TNG

Stepyaotac-natdlol xat 011 diepyacila-totdt entotpepet 0
— Emotpégel Mboc (-1) otn Siepyaocio-natépa av dev siva
Suvatév va dnuioupyndel 1 véa diepyacio-mondl
o Kifoeic cuotiuatoc getpid xal getppid
— int getpid( )

— int getppid( )
— Emotpégouy Tic Tavtdtnteg plog diepyaciog xal Tou TaTER

NS aviloTolya



o Xpnon twv xhnocwyv fork, getpid xou getppid

/* File: fork_a_process.c */
#include <stdio.h> /% For printf */
main()
{ 1int pid;
printf ("Original process: PID = J%d, PPID = Jd\n",
getpid(), getppid());

pid = fork();

if (pid == -1) { /* Check for error */
perror ("fork");
exit(1); }

if (pid !'= 0) { /* The parent process */

printf ("Parent process: PID = %d, PPID = Jd, CPID = J%d\n",
getpid(), getppid(), pid); %}
else { /* The child process */
printf (""Child process: PID = Jd, PPID = Jd\n",
getpid(), getppid()); }
printf ("Process with PID = Jd terminates\n",
getpid()); } /* Executed by both processes */

% fork_a_process

Original process: PID = 24079, PPID = 19518

Parent process: PID = 24079, PPID = 19518, CPID = 24080
Child process: PID = 24080, PPID = 24079

Process with PID 24079 terminates

Process with PID 24080 terminates

/




o Av ula diepyaocia tepuatioel Tply and xdnoto mondl Tng, TOTE TO

tehevtato, cav opgavh (orphan) Siepyaotia, utofeteitor and tny init

/* File: orphan_process.c */
#include <stdio.h> /% For printf */
main()
{ 1int pid;
printf ("Original process: PID = J%d, PPID = Jd\n",
getpid(), getppid());

pid = fork();

if (pid == -1) { /* Check for error */
perror ("fork") ;
exit(1); }

if (pid !'= 0) { /* The parent process */

printf ("Parent process: PID = %d, PPID = Jd, CPID = J%d\n",
getpid(), getppid(), pid); %}
else { /* The child process */
sleep(2); /* Delay child in order to ensure
that the parent terminates first */
printf (""Child process: PID = Jd, PPID = Jd\n",
getpid(), getppid()); }
printf ("Process with PID = Jd terminates\n",
getpid()); } /* Executed by both processes */

% orphan_process

Original process: PID = 24321, PPID = 19518

Parent process: PID = 24321, PPID = 19518, CPID = 24322
Process with PID = 24321 terminates

% Child process: PID = 24322, PPID = 1

Process with PID = 24322 terminates




o KAAon ocuotiuatog wait

— int wait(int *status)

— C poxakel Tnv avouov) ulag Stepyactlag UEYELS 6TOU XATOLO

Tondl TN TEpUATLOEL

— Anodéystal Tov xwdd ££630u Tou TaLdtov, dnAadn Tov
aXEPALO TNS EVIOANC eXit, 6To aplotepd byte tou status, v

10 dg&L6 byte clval 0

— Av 10 Toudl TepUATIOEL EC ULTLAC HATOLOV GAUATOS, TOTE T 7
teAcutalo bits Tou status avTimEOGwNEVOLY TO YUPAXTNELETLXO

aptbud autol Tou cRUATOC

— Emotpeget tny tavtdéTnTo Tou Tondlod Tou tepudTice 1) Adbog

(-1) av n Siepyaoto dev €yel mondLd



o XpHon tnc xAhonc wait

/* File: wait_usage.c */
#include <stdio.h> /% For printf */
main()
{ 1int pid, status;
printf ("Original process: PID = J%d\n", getpid());

pid = fork();

if (pid == -1) { /* Check for error */
perror ("fork");
exit(1); }

if (pid !'= 0) { /* The parent process */

printf ("Parent process: PID = Jd\n", getpid());
while (wait(&status) !'= pid); /* Wait for child to exit */
printf("Child terminated: PID = %d, exit code = %d\n",
pid, status >> 8); }
else { /* The child process */
printf (""Child process: PID = Jd, PPID = Jd\n",
getpid(), getppid());

exit (72); } /* Exit with a silly number */
printf ("Process with PID = Jd terminates\n",
getpid()); } /* Executed by parent only */

% wait_usage

Original process: PID = 25569

Parent process: PID = 25569

Child process: PID = 25570, PPID = 25569
Child terminated: PID = 25570, exit code = 72
Process with PID = 25569 terminates

/




o Miu diepyaoio mou tepuatiCet dev eyxatarelnel 1o cOGTNUN LEYPLS
6Tou 0 TaTépag TNS amodeybel Tov xwdd £€680u TNg xon elvan 6o

auto o Ypovixd ddotnua pio Lovtavi-vexper (zombie) Siepyaacio

/* File: zombie_process.c */

main()
{ 1int pid;
pid = fork();
if (pid == -1) { /* Check for error */
perror ("fork") ;
exit(1); }
if (pid !'= 0) { /* The parent process */
while (1) /* Never terminate */
sleep(1000); }
else { /* The child process */

exit(37); } } /* Exit with a silly number */

% zombie_process &

[1] 24409
% ps

PID TT STAT TIME COMMAND
24410 p1 Z 0:00 <exiting>
19518 p1 S 0:00 -csh (csh)
24409 p1 S 0:00 zombie_process
24411 p1 R 0:00 ps
% kill 24409
[1] Terminated zombie_process
% ps

PID TT STAT TIME COMMAND
19518 p1 S 0:00 -csh (csh)
24412 p1 R 0:00 ps

/




o KAnoeic cuoTtiuaToc tng ouddac exec

— int execl(char *path, char *arg0, char *argl, ...,
char *argn, NULL)

— int execv(char *path, char *argv/ )

— int execlp(char *path, char *arg0, char *arg1, ...,
char *argn, NULL)

— int execvp(char *path, char *argv/ )

— Avtuxabiotody pla diepyaocto (xdduxa, dedouéva, otoifa) ue

oUTA TOU EXTEAEGLUOL apyelou Tou Sivetal 6to path

— O execl xou execv anoattoly andhuta ¥ oyeTnd

OVOUOTO-UOVOTATLY GTO path

— O execlp xoL execvp ypnowwonolody tn ueToSANTH

nepBairovtoc PATH yio va Beouv to extehéoiuo apycelo

— Ou execl xat execlp 0¢houv 6to argl To 6voua Tou
EXTEAEGLUOU apyELlov, oTa argl, ..., argn To oploUATA TOU XL

To teleutatlo optoud touc NULL

— Ou execv ot execvp 0€Aouy To GVOUA TOU EXTEAEGLUOU
apyelov xat to oplopatd touv ata argu/0/, argv[1], ... , argu[n/
xor NULL oto argu/n+1]

— 'Oleg oL xAfoelc e ouddoc exec entotpépouy Adbog (-1) av

dev Bpebel to exteléoluo apycelo, evd og emtTuyla TOTE eV

ETLOTPEPOUY



e Xpnom tne xAhfonc execl

/* File: execl_demo.c */
#include <stdio.h> /% For printf */
main()

{

int ret;
rint am process 4»d an Wl execute an s -
pri f("I P %d d I will ’1 1

getpid());
ret = execl("/bin/1s", "1s", "-1", "..", NULL);
if (ret == -1) { /* Always true because of failure

to execute /bin/ls -1 .. */
perror("execl"); } }

. )\nn R

10

% execl_demo
I am process 25637 and I will execute an ’1ls -1 ..’
total 4

drwxr-x--x 2 takis 512 Sep 15 13:31 bin
drwxr-xr-x 2 takis 512 Nov 15 11:14 c_progs
drwxr-xr-x 2 takis 512 Nov 10 15:09 mails_sent
drwxr-xr-x 2 takis 512 Nov 10 15:08 sh_scripts

/




e Xpnom Tne xAHonc execvp

/* File: execvp_demo.c */
#include <stdio.h> /% For printf */

main()
{ int pid, status; char *argv[2];
if ((pid = fork()) == -1) { /* Check for error */
perror ("fork");
exit(1); }
if (pid !'= 0) { /* Parent process */
printf ("I am parent process %d\n", getpid());
while (wait(&status) !'= pid); /* Wait for child */
printf ("Child terminated with exit code ’%d\n",
status >> 8); }
else { /* Child process */

argv[0] = "date";

argv[1] = NULL;

printf ("I am child process %d", getpid());
printf(" and I will replace myself by ’date’\n");
execvp('date", argv); /* Execute date */
perror ("execvp");

exit(1); } }

% execvp_demo

I am parent process 25825

I am child process 25826 and I will replace myself by ’date’
Mon Nov 15 11:37:39 WET 1993

Child terminated with exit code O

/
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o Na yoapel éva mpoypauua C mov va Snutovpyel éva Svadixé
8évipo amé Siepyaoiec to omolo va Eyel dedouévo Baboc N. Kdabe
Siepyaoia mov Sev elvar @UAAO Tou SEVTPOU v EXTUTGVEL TNV
TQUTOTNTA TNG, THY TAUTOTNTA TOU TATEPX TNG Xabd¢ xar Evay
avlovta apllud olugwva ue uia mpdta xatd TAdTOS SLdoyLon TOU

3évTpou.

/* File: process_tree.c */
#include <stdio.h> /% For printf */
main(int argc, char *argv[])
{ int i, depth, numb, pidl, pid2, status;
if (argc > 1) depth = atoi(argv[1]); /* Make integer */
else exit (0);
if (depth > 5) { /* Avoid deep trees */
printf ("Depth should be up to 5\n"); exit(0); }
numb = 1; /* Holds the number of each process */
for(i=1 ; i<=depth ; i++) {
printf ("I am process no %2d with PID %5d and PPID %5d\n",
numb, getpid(), getppid());
switch (pidl = fork()) {
case O: /* Left child code */
numb = 2*%numb; break;

case -1: /* Error creating left child */
perror("fork"); exit(1);
default: /* Parent code */
switch (pid2 = fork()) {
case O: /* Right child code */
numb = 2*numb+1; break;
case -1: /* Error creating right child */
perror("fork"); exit(1);
default: /* Parent code */

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

exit(0); } } } }
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