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AlepyooLec (processes)

 Muwa dLepyaoia (process) eival €va
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 Muwa Slepyaoia exkteleital aveédptnta Ko
QTTIOUOVWHLEVA ATtO TG AAAEC SLlepyaOLeC

 Muwa dLepyaoia dev pmopet va
npoormneAdoel ansvBeiag Sedbopeva
aAAwv SlepyaoLwv

* OLmopol Tn¢ dlepyaciag OMwWS N HvAUN
Kol 0 XpOVOC Ttou Tn¢ SlatiBetal otn
Kevtpiknc Movadacg Eneéepyaoiog
anodacifovrtal amno to AEITOUPYLKO
Juotnua (A2)




POSIX (Portable Operating System Interface
for Unix)

* To POSIX eival eva cUvoAo nipodlaypadwv rmou kabopilel (petav
AAAWV) TOV TPOTIO LE TOV OTIOLO OL EPAPUOYEC ETILKOLVWVOUV UE TO A2
(APl = Application Programming Interface)

* 2TOYXO0C ToU POSIX glva vat SLeUKOAUVEL TNV avATTUEN EPapUOYwWYV TTOU
urtopoULVv va petadEpovtal ano eva AZ tumou Unix og eva aAlo AZ
turovu Unix

* To POSIX €xeL kaBoplotei amo tnv IEEE Computer Society kat amoteAei
nipotutto ANSI kat ISO



fork()

* H kAnon tnc fork() dnuiouvpyet pla depyaoia
rtadi mou eival akpLBec avtiypado tng
Slepyaoiac yovea

* Tooo n Slepyacia yoveag 0co kal n dlepyaocia
riadl ouvexilouv TNV EKTEAEON TOU KWOLKAL LE
TNV EVIOAN QLECWG UETA TO ONELO OTO Omolo
kANOnke n fork()

* H fork() kata tnv kKAon tng emloTpEdEL
SLapOPETIKEC TIUEC OTN Slepyacia yovea Kol
otn Slepyaocia modi

» oto yoveéa n fork() emiotpédel to process id Tou
ntadlov

» oto natdi n fork() emiotpeédel to undev

#include <stdio.h>
#include <unistd.h>

// gcc -Wall fork_exampleO.c -o fork_exampleO
int main() {
intx=25;
printf("A. value of x is %d by %d\n", x, getpid());
pid_t chid = fork();

if (chid == 0)

X==} // child process
else

X++; // parent process

printf("B. value of x is %d by %d\n", x, getpid());

A.value of x is 5 by 5132
B. value of x is 6 by 5132
B. value of x is 4 by 5133




exec

* OL OUVAPTNOELC exec * H olkoy&Evelo CUVOPTACEWV exec
QVTIKAOLOTOUV TO TIPOYPALLUA TO £xeL SladbopeC CUVAPTNOELC:
OTIOLO EKTEAELTOL OE [l . execl
dlepyaoia pe eva aAAo . execle

* Otav pa Stepyaocia kaAel T * execlp
ouvaptnon exec n dtepyacia * execv
OTOLOTA VO EKTEAELTOL KOLL ° execve
EeKLVA TNV EKTEAEON TOU VEOU * execvp

TIPOYPALLLLOTOC OTIO TNV ap)r
POYPAUH S 4 PXn https://stackoverflow.com/questions/5769734/what-

are-the-different-versions-of-exec-used-for-in-c-and-c



https://stackoverflow.com/questions/5769734/what-are-the-different-versions-of-exec-used-for-in-c-and-c

[Tapadeypa KAnoncg tne execl
fncece it

#include <sys/wait.h>

int main(){
intx=25;
printf("A. value of x is %d\n", x);
pid_t chid=fork();

printf("B. value of x is %d\n", x); A.value of xis 5
if (chid==0){ B. value of xis 5
X++; D. parent process 4927 with child 4928, value of x is 4
printf("C. child process %d having parent %d, value of x is %d\n", B. value of xis 5
getpid(), getppid(), x); C. child process 4928 having parent 4927, value of xis 6
sleep(2); hello
execl("/bin/echo", "echo", "hello", NULL); E.value of x is 4
}else {
X==;

printf("D. parent process %d with child %d, value of x is %d\n",
getpid(), chid, x);
wait(NULL);
}

printf("E. value of x is %d\n", x);



[Tapadelypo emKowvLaC HECW pipelines

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

#include <string.h>
#define BUFFER_SIZE 25
int main() {

}

char write_msg[BUFFER_SIZE] = "Greetings";
char read_msg[BUFFER_SIZE];
int fd[2];
pipe(fd);
pid_t pid = fork();
if (pid < 0) {
fprintf(stderr, "Fork failed");
return 1;
}
if (pid > 0) { // parent process
close(fd[0]);
write(fd[1], write_msg, strlen(write_msg) + 1);
close(fd[1]);
}else { // child process
close(fd[1]);
read(fd[0], read_msg, BUFFER_SIZE);

ouvaptnoncg pipe() mou AapPavel wc oplopa Evav mivaka 2
akepalwyv Kat av v urtapéel opAApa KATA TNV KARON TNC
1ote eniotpedel 2 file descriptors péow Twv onmolwv ylvetal n

ETILKOWVWVLA

* H dnuloupylia evocg pipeline yivetal pe tn KARon tg
fork_example2.c

* Avoyovéac Bélel va otellel debopgva oto madi Oa npémneL o
yoveac va kAeloeL to fd[0] kat to madi va kAeioet to fd[1]

* Avoyoveag BéAel va AaBeL debopgva amo to madi Oa npémnel
0 yovéag va kAetoeL to fd[1] ko to modi va kAeioet to fd[0]

fd[0] eiva To dkpo
avAyvwonge, EVw

fd[1] eilva To dkpo
gyypodng

printf("child process got data %s from parent process\n", read_msg);

close(fd[0]);
}

child process got data Greetings from parent process

parent child
fork
fd[o]  fd[1] td[0] fd[1]
L pipe
kernel



[Tapadeypa Le Posix OLEpYOOLEC

#include <unistd.h>
#include <stdlib.h>
#include <assert.h>
#include "collatz.h"

int main(int argc, char **argv) {
int n = atoi(argv[1]);
assert(n > 0);

pid_t pid = fork();

if (pid == 0) {
collatz(n + 1);

} else {
wait(NULL);
collatz(n);

}

return O;

}

#include <stdio.h>

void collatz(int n) {
printf("%d ", n);

while (n = 1) {
if (n% 2 ==0)
n=n/2;
else

n=3*n+1;
printf("%d ", n);
}
printf("\n");
}

collatz.c

all: fork_example3

run:
./fork_example3 56

fork_example3: collatz.o fork_example3.o
gcc collatz.o fork_example3.o -o fork_example3

collatz.o: collatz.c
gcc -c collatz.c

fork_example3.o: fork_example3.c
gcc -c fork_example3.c

makefile
rm *.o fork_example3

void collatz(int);

fork_example3.c

collatz.h

S make

S make run

./fork_example3 56

571728643 1306519698 49148 74371125628 14722113417
5226134020105168421
5628147221134175226134020105168421




AvopopeC

* Operating System Concepts 9t Edition by Avi Silberschatz, Peter Baer
Galvin, Greg Gagne http://codex.cs.yale.edu/avi/os-book/0S9/

* Linux fork() introduction by DrBFraser
https://www.youtube.com/watch?v=9seb8hddek4

* Linux Exec System Call by DrBFraser
https://www.youtube.com/watch?v=mj2VjcOXXs4

* Fork and Exec Linux Programming by DrBFraser
https://www.youtube.com/watch?v=164ySYHMMmY

* Linux inter process communications using pipes
http://tldp.org/LDP/Ipg/nodell.html
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