CSCI3150 Week 4 Tutorial






~ |#include <stdio.h> fyaader

‘525} ;int main(int argc,char* argv|[])
printf("Hello World!\n");

return O; . .
Main Function




¥ Inorder to 1dent1fy a process We héed to ﬁnd
. 1ts process p1d (pld) - - B

l ,usmg p S and t 0 p, We can check the status
Of pr OCQSSQS - = - —

|+ To terminate (send signals)to them, use kill). |

| + Check out previous labs/man page for details. |
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~ #include <stdio.h>
"  #include <sys/types.h>
= #include <unistd.h>
~ int main(int argc,char *argv[])

& {
= printf("Before Fork, My PID: [%d]\n",getpid());
& fork();
= printf("After Fork, My PID: [%d]\n",getpid());
& return 0;




E v_j';jfif Original Process

New Process




& /* LetsFork/forkl.c */
= #include <stdio.h>
= #include <sys/types.h>
= #include <unistd.h>
&  int main(int argc,char *argv[])
. {
= printf("Before Fork, My PID: [%d]\n",getpid());
B fork();
i  printf("After Fork, My PID: [%d]\n",getpid());
~ return 0;

BT
hAN e
St




1 The chrld process wrll be spawned after fork

e Chlld erl contmue executmg the code :
after f01‘1<() ls returned not from the . =
begmmng -

3 The parent st111 contmues executmg the same'_
. pr Ogram - -




e torkzic n s
= #include <stdio.h>
~ #include <unistd.h>

'~ #include <sys/types.h>

~  int main(int argc,char* argv[]) {
' int res;
printf("Before fork():PID[%d]\n",getpid());
res = fork();
printf("The value of res is %d\n",res);
if(res == 0) {
printf("I am child! PID: [%d]\n",getpid());
}
else {
printf("I am parent! PID: [%d]\n",getpid());
}
printf("Program Terminated!\n");
return 0;




" '—i'oi' t* ep arent the retu rn Value of f 0 rk() is. :
the PID of the new chzld . .

or the ' cl 11d the returh Value of fork() 1s—
1:W Zer. ‘M;‘-,_f-f_"<“[H'




""“*“fifffig;/* LetsFork/fork ex. C:*/ -

~ #include <stdio.h>
~ __ ginclude <unistd.h> .. =
~ _ int main(int argc,char *argv[]D{ = = — = W
” - printf("A\n"); =
fork();
printf("B\n");
fork();
printf("C\n");
return 9;




—
wh11E(1) { fOPk()’}"’.







~ Process Execution - Firstexec

| ey aaaaaaaSNSSEE
=  #include <stdio.h>
B #include <unistd.h>

! int main(int argc,char* argv[])
B

- printf("Using *execl* to exec 1s -1
execl("/bin/1s","1s","-1" ,NULL);
printf("Program Terminated\n");
return 0;




L e

[t will not return to the original program, codes are
. changed to the new one. .




% In the shell te env1ronment Varlables are a |
set of strmgs that stores the settmgs

.gPAT ' $HTTP PRQ;Y .

% You use them extenswely m ass1gnment 1 P




- .ffrcc_. ss C reatl on Env1ronme tj .
‘Vea;'liitDI(E

| /¥ Exec/env.c ¥/
B #include <stdio.h>
= int main(int argc,char *argv[], char* envp[])
= 0
- int 1;
for (i = 0; envp[i];i++)

{
¥

return 0;

printf("[%d]: %s\n",i,envp[i]);




Member Using Using Argument | Argument | Original Provided
&1 name pathname | filename List Array ENV ENV

= execl()

.'ff:;execlp()

JL{‘execv()

f.execve()

Alphabet
&1 used in
= name




Pathname VS Filename

The entire string is a pathname.

/home/tywong/os /Iexample . cI

The last part is a filename.

Argument list VS Argument array

/ll
array[0]

execv("/bin/1s", array); array[1]e———

execl("/bin/1s",

/bin/1s", "-1", NULL); The Command: “/bin/1s -1"




falls tO mvoe the prcgram 1t WILL
| to the 0r1gmal code and .
E execut10n -




Process Creation: Error Handling

! /* Exec/exec_error.c */
¢ #include <stdio.h>
* | #include <unistd.h>
~ #include <errno.h>
& int main(int argc,char *argv[])
g {
= printf("Try to execute 1lss\n");
execl("/bin/11s","11s" ,NULL); -
printf("execl returned! errno is [%d]\n",errno); &
perror("The error message is :"); 1
return 0;




' j{;iﬁ»et s ' ate 5 f '11‘;-2‘4-%2.% hgcodee = 2 8
tffff;éﬂ/* Walt/problematlc C */ | - N

- #include <stdio.h>

= #include <unistd.h>

- #include <stdlib.h>

4Efint main(int argc,char *argv[])
- q
= printf("Before fork...\n");
if(fork() == 0)
{
printf("Hello World!\n");
exit(9);
B
~ printf("After fork..\n");
~ return 0;
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”’f' The order of executmn 1s nOn-determmlsth
i e 1t 15 raffdom ..

' --*€ Snuld ' "ave somet - mg to pause” the







~ /* Wait/sleep.c */
_ #include <stdio.h»
- #include <unistd.h>
~ #include <stdlib.h>

~_int main(int argc,char *argv[]) { ;17t<tf¥J{ ~
" printf("Before fork...\n"); .
if(fork() == 0)

{

printf("Hello World!\n"); @
EXit ( @ ) _; e =

}
sleep(1);

printf("After fork...\n");
return 0;
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ait! Problem 2 Zombies!

= /* Wait/problematic2.c */

. #include <stdio.h>

= #include <unistd.h>

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

 while(1) {
printf("Press Enter to execute 1s");
while(getchar() != '\n');
if(!fork()) A

execl("/bin/1s","1s",NULL);

¥

else {
sleep(1l);




If the parent is not aWare of the termmated
Chlld t_e child W111 stlll remams 1n the
system (1gnormg SIGC"- iLD)

% It Contams nothmg but occup1es one p1d
(Thmk 1f there are lots of them 3

- . Usmg Wa1t() can solve the preblem!




Waitl wait)

e

- #include <stdio.h>

.ff#include <unistd.h>

~ #include <sys/types.h>

. #include <sys/wait.h>
~_int main(int argc,char *argv[]){

while(1) {
printf("Press Enter to execute 1s");
while(getchar() != '\n'");
if(!fork()) {
execl("/bin/1s","1s",NULL);
}
else {
wait(NULL);

}
¥

return 9;

% wait/wait.c */



*w aitpi<>tis5a‘lnadvancedve—rsion-—fwaito-

«m It ca te_l "cumore about status of the

ijr_-,ll ’:f'j._%I‘ en
p1d t wa1tp1d(p1d t p1d iht*sfatus, int options);

IR, Behaviour of waitpid()
i PID that you wants to wait == Lt Al B s e A




Wit waitpid)

~  #include <stdio.h>
¢ #include <unistd.h>
~ #include <sys/types.h>
= #include <sys/wait.h>
©  #include <stdlib.h>
& int main(int argc,char *argv[]) {
= int pid;
int status;
if(!(pid = fork())) {
printf("My PID: %d\n",getpid());
exit(0);
}
waitpid(pid,&status,WUNTRACED);
if(WIFEXITED(status))
printf("Exit Normally\n");
printf("Exit status: %d\n",WEXITSTATUS(status));
}
else {
printf("Exit NOT Normal\n");
}

return 0;}




_w wa1tp1d() has several macros for showmg
ch11dren S status -

”~~IFEXITED(StatUS) is to Check whether the Ch1ld
~ exits normally (by ex1t() or retum) (a k a. not ex1t |
by an mtermpt) - A

. WEXITSTATUS(status) is to get the ex1t status

32



to exéCue Is 'm a ’new process properly










