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EPrAZTHPIO 4

Awaxeipion diepyaciwv

1. Na ekteAeotouv ol evtoAég (a) ps, (B) ps =X, (v) ps —elf kat va oxoAlwootel to
anotéAeopa. MNa mAnpodopleg OXETIKA UE TIG ETUAOYEG TIOU XPNOLUOTIOLOUVTOL
KQTA TNV KANON TG eVTOANG, avatpéte otn oeAida BorBelag tng eVtoAng ps mou

eudaviletal eKTEAWVTAG TNV EVIOAN man ps.

2. Na epdavioete to Sévipo Twv SlEPYACLWV TOU CUCTAHOTOG EKTEAWVTAG OTN

YPOUN EVTOAWV TNV EVIOAN pstree.

3. Na dnuloupynoete to apxeio sample.txt pe tnv evtoAn touch.txt kat tov katdAoyo
test pe tnv evtoAnl mkdir test. Itn OUVEXELA YL TO TAPATIAVW OPXELO KOl TOV
TIAPATIAVW KOTAAOYO, XpNOLUOTIOLWVTOC TNV EVIOAr chmod va Swoete Ta emopeva

Swalwpara:

rw-—r --r-Xgvepyonowwvtag to setuid bit
r—Xrw-—r--gvepyomnowwvtog to setuid bit
r'wXr—Xr-- evepyomnolwvtag To setgid bit
r'w--Ww-—rWw - EVEPyOToLwVTaG To setuid bit
rw—rwx—Ww - gvepyomolwvtag To sticky bit
r—Xr--rwXE&Vepyomnolwvtag To sticky bit

4. Na ekteAéoete TNV evtoAn Is —| pe auvgnuévn TLun mpotepaLoTNTAC KAtd 12 Kal tnv

evtoAn pwd e auvénuévn TLUAR TPOTEPALOTNTAG KATA 5.

5. (o) Na ekteAéoete tnv evtoln Is —IR / (mou epdavilet tnv andAutn Stadpopur) 6Awv
TWV apXelwv TOU oUCTANOTOC) Ao 2-3 SeUTEPOAETTTO AELTOUPYLOC OTAUATHOTE TN
TATWVTAC To ouvduaouo TANkTtpwv Ctrl-Z. (B) EkteAéote TNV €VvioAn ps Kal
avalntrote TNV EVIOAN oTn AloTa TV eVEPYWV SLEPYACLWY TTOU EKTUTIWVETAL. (Y)
Kataypayte 1o pid ™. (8) Teppatiote tnv evioAn ypdadovrtag kill -9 pid (yia va
Oeite 1o poAo NG emAoyng -9 eudaviote tn oeAidba Bonbeiag NG €vioAng
ypadovtag man kill). (€) emaAnBelote TOV TEPUATIOUO TNG EVIOANG EKTEAWVTOG
€ava tnv evioAn ps. (ot) Na emavaAdaBete to BrApa (o) aAda avti yia to BAua (B)
va eKTEAECETE TNV €VTOAN fg yla va emavadEpete Tn Slepyacia 0To MPoOoKnVLo. 2Tn
OUVEXELX OTAUOTAOTE TN €K VEOU He Ctrl-Z kal auth tn $opd XpnOoLUOTOLNOTE TV
evtoAn bg yla va ekteAéoste Tn Slepyaoia oto mapacknvio. Eivat duvartr) twpa n

0VOL.OTOAN TNG EKTEAECN TNG EVTOANG KOLL AV OXL, YLaTi?

Na mAnktpoAoynOei Kat vol EKTEAECTEL O KWSLKOG TWV EMOUEVWV TTAPASELYHATWV

TLoU EMLEELKVUOUV TN cuvduacpévn xpron twv cuvaptioswv fork, wait kat exec.

Napadsiypa 1. AnAé npdypappa HE T YOVIKAR Kat tn Ouyatpik Siepyacio va

EKTUTIWVOULV N KaBepia to 8ikd tng pvupa (apyxeio forkexl.c).

#include <unistd.h>
#include <sys/types.h>
H#include <errno.h>
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#include <stdio.h>
#include <sys/wait.h>
#include <stdlib.h>

void main(void) {
pid_t pid;
pid = fork();
printf ("Hello !! my pid is %d\n", getpid()); }

Napadetlypa 2. Z€ aUToO TO MAPASELYHA, N XPrON TG cuvaptnong wait Stacdalilet
TOV TEPUATIONO TNG YOVIKNG SlEpyaoiog META TOV TEPHATIOHO TNG Ouyatplkig
Siepyaoieg (apysio forkex2.c).

#include <unistd.h>
#include <sys/types.h>
#include <sys/wait.h>
#include <stdlib.h>
#include <stdio.h>

int main(int argc, char *argv[]) {

/* Create child process.
* On success, fork() returns the process ID of the child (> 0) to the
* parent and 0 to the child. On error, -1 is returned. */

pid_t child_pid = fork();

if (child_pid < 0) {
perror("fork() failed");
exit(EXIT_FAILURE);

}else if (child_pid ==0) {

/* Print message from child process.
* getpid() returns the PID (process identifier) of current process,
* which is typically int but doesn't have to be, so we cast it.
* getppid() returns the PID of the parent process. */
printf("from child: pid=%d, parent_pid=%d\n", (int) getpid(), (int) getppid());

/* We can do something here, e.g. load another program using exec(). */
exit(33);

}else if (child_pid > 0) {

/* Print message from parent process. */
printf("from parent: pid=%d child_pid=%d\n", (int) getpid(), (int) child_pid);
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/* Wait until child process exits or terminates.
* The return value of waitpid() is PID of the child process, while
* jts argument is filled with exit code and termination reason. */

int status;
pid_t waited_pid = waitpid(child_pid, &status, 0);

if (waited_pid < 0) {
perror("waitpid() failed");
exit(EXIT_FAILURE);

}else if (waited_pid == child_pid) {

if (WIFEXITED(status)) {
/* WIFEXITED(status) returns true if the child has terminated
*normally. In this case WEXITSTATUS(status) returns child's
* exit code. */
printf("from parent: child exited with code %d\n", WEXITSTATUS(status)); }}}

Napadsiypa 3. Ze autd to MApAdELYpa, n yoviky Kai n Ouyatpikn Siepyaocio
apxtkoroloUV n kaBepia to 81ko TnG avtiypado twv petafAntwv local kau global o€
StadopeTikég TLUEG (apxsio forkex3c).

#include <unistd.h>
#include <sys/types.h>
#include <errno.h>
#include <stdio.h>
#include <sys/wait.h>
#include <stdlib.h>

int global = 0;

int main() {
pid_t child_pid;
int status;
int local = 0;

/* now create new process */
child_pid = fork();

if (child_pid >= 0) /* fork succeeded */ {
if (child_pid == 0) /* fork() returns O for the child process */ {
printf("child process!\n");

/* Increment the local and global variables */
local++;
global++;
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printf("child PID = %d, parent pid = %d\n", getpid(), getppid());
printf("\nchild's local = %d, child's global = %d\n",local,global);

char * cmd[] = {"whoami",(char*)0};
return execv("/usr/bin/whoami",.cmd); }

else /* parent process */ {
printf("parent process!\n");
printf("parent PID = %d, child pid = %d\n", getpid(), child_pid);
wait(&status); /* wait for child to exit, and store child's exit status */
printf("Child exit code: %d\n", WEXITSTATUS(status));
/* The change in local and global variable in child process should not reflect

here in parent process. */
printf("\nParent'z local = %d, parent's global = %d\n",local,global);
printf("Parent says bye!\n");
exit(0); /* parent exits */ }}
else /* failure */ {
perror("fork");
exit(0); }}

Napadsiypa 4. Anpoupyia tonoloyiag diepyaciwv U0 EMMESWV HE TN YOVIKNA
Siepyaocia va Snuoupyet U0 Buyatpikég diepyaoieg (apyeio forkex4.c).

#include <unistd.h>
#include <sys/types.h>
#include <errno.h>
#include <stdio.h>
#include <sys/wait.h>
#include <stdlib.h>

int main () {
int pid1, pid2, statusl, status2, child1, child2;
pid1 = fork();
if (pid1<0) {
printf ("Fork operation was uncussesfull\n");
return -1;}
else if (pid1>0) {
printf ("Parent process with pid %d and ppid %d \n",getpid(), getppid());
child1 = wait(&status1);
printf ("Child with code %d has beem terminated\n", child1);
pid2 = fork();
if (pid2>0)
{
printf ("Parent process \n");
child2 = wait (&status2);
printf ("Child with code %d has been terminated\n", child2); }
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else {
printf ("Child2 with pid %d and ppid %d \n", getpid(), getppid());
printf ("Calling pwd command...");
execl ("/usr/bin/pwd","pwd",NULL); }}

else {

printf ("Child1 with pid %d kai ppid %d \n", getpid(), getppid());

printf ("Creating a new directory...\n");

execlp ("mkdir", "mkdir", "OSLab", NULL); }}

MNapadetlypa 5. Anpoupyia Ttomoloyiog SLEpyacilwy TPLWV EMMESWVY UE TN YOVIKN
Kat tn Ouyatpwkn Siepyacia va dnpioupyoluv n kabepio Buyatpikn Siepyacia
(apxeio forkex5.c).

#include <unistd.h>
#include <sys/types.h>
#include <errno.h>
#include <stdio.h>
#include <sys/wait.h>
#include <stdlib.h>

int main () {
int pid1, pid2, statusl1, status2, child1, child2;
pid1 = fork();
if (pid1<0) {
printf ("Fork operation was uncussesfull\n");
return-1;}
else if (pid1>0) {
printf ("Parent process with pid %d and ppid %d \n",getpid(), getppid());
child1 = wait(&status1);
printf ("Child with code %d has beem terminated\n", child1);
}
else {
printf ("Child1 with pid %d kai ppid %d \n", getpid(), getppid());
pid2 = fork();
if (pid2>0)
{
printf ("Parent process (child1) for child2\n");
child2 = wait(&status2);
printf ("Child with code %d has been terminated\n", child2); }
else {
printf ("Child2 with pid %d and ppid %d \n", getpid(), getppid());
printf ("Calling pwd command...");
execl ("/usr/bin/pwd","pwd",NULL); }

printf ("Creating a new directory...\n");
execlp ("mkdir", "mkdir", "OSLab", NULL); }}

Aoknon. fuvdudlovtog ta Moapadeiypota 4 kal 5 va KOTAOKEUAOETE TNV TOMOAoyla
Slepyaolwv tou emopevou oxnupatog. H kdbe Siepyoocia Oa €KTUTIWVEL TIC TLMEG TWV
MapapETpwy pid kot ppid Kot otn cuvéxela Ba KAAEL TNV exec yLa Vo EKTEAECEL TNV EVTOAN TTOU
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TN ouvodelEL OTO EMOUEVO OXNMO (YLa OOEC £XOUV OUVOSBEUTIKN €VIoAn). H kaBe yovikn
Slepyaoia Ba avapével tnv olokAnpwon Twv Buyatplkwv Slepyaclwv Tng Kol HETA Ba
TeppaTileL Kal n Sa.

whoami

pwd



