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/*

* What is the output of this progranf
*/

#i ncl ude <stdio.h>
#i ncl ude <unistd.h>
#i ncl ude <sys/types.h>

i nt main()
i nt pid =fork();
int i=10;
swi t ch (pid)
{
case -1:
perror("  cannot fork()");
br eak;
case 0:
i =40;
printf(" child: %d", i);
[/ child
br eak;
defaul t:
/] parent.
printf(" parent: %d", i);
pid = fork();
br eak;

}
printf(" \n");
returnQO;

* | ntroduci ng process creation using fork().

/-k

* This exanple shows that you cannot predict

* the sequence of execution between parent and
* child.

*/

#i ncl ude <unistd.h>

#i ncl ude <sys/types.h>
#i ncl ude <sys/wait.h>
#i ncl ude <stdio.h>

i nt main()

pid_t pid = fork();
inti

swi t ch (pid)

{

case —-1:
perror("  cannot fork()");
br eak;
case 0:
/1 child
for (i=0;i<10;i++)
printf(" \tchild: %d\n", i);
br eak;
defaul t:
/] parent
for (i=0;i<10;i++)
printf(" parent: %d\n", i);
br eak;

returnO;
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*

* \What happen when exit()
*/

#i ncl ude <stdio.h>
#i ncl ude <stdlib.h>

voi d foo()

printf (" foo\n");

voi d bar()

printf (" bar\n");

i nt main()

atexit(foo);
atexit(bar);
exit(0);

is changed to _exit()?

* of exit().
*/

#i ncl ude <stdio.h>

#i ncl ude <stdlib.h>

#i ncl ude <unistd.h>

#i ncl ude <sys/types.h>

i nt main()
i nt pid;

printf(" before fork ");
pid = fork();

swi t ch (pid)

{

case —-1:
perror("
br eak;
case 0:
// child
_exit(0);
br eak;
def aul t:
/] parent.
exit(0);
br eak;

cannot fork()");

returnQO;
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/* /*
* |llustrates exit() and atexit() functions. * Child process should use _exit() instead
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/* /*
* You can do sinple synchronization between parent * You can use errno global variable to handle
* and child by using wait() and waitpid() * errors fromsystemcalls or use perror which
*/ * prints default error nessages.
#i ncl ude <sys/types.h> */
#i ncl ude <sys/wait.h> #i ncl ude <sys/types.h>
#i ncl ude <unistd.h> #i ncl ude <sys/wait.h>
#i ncl ude <errno.h> #i ncl ude <unistd.h>
#i ncl ude <stdio.h> #i ncl ude <errno.h>
#i ncl ude <stdio.h>
i nt main()
i nt main()
i nt status;
i nt pid = fork(); i nt status;
swi t ch (pid) { i nt pid = fork();
case -1: swi t ch (pid) {
perror(" falledtofork()"); break; case -1:
case0: perror(" faledtofork()"); break;
/1 child case0:
_exit(41); /1 child
defaul t: _exit(41);
/1 parent defaul t:
pid = waitpid(pid, &status, 0); /1 parent
swi t ch (pid) { pid = waitpid(pid, &status, 4014);
case —-1: swi t ch (pid) {
/1 wait failed. case -1:
br eak; sw t ch (errno) {
case0: case ECHILD:
printf(" no child available\n");  br eak; fprintf(stderr, " invalid child\n");  bre
defaul t: case EINVAL:
printf(" %d is done\n", pid); fprintf(stderr, " invalid options\n"); b
i f (WIFEXITED(status)) K;
printf(" exit status of child is %d\n",
WEXITSTATUS(status)); perror(" wait failed");
br eak; br eak;
} case0:
printf(" no child available\n");  br eak;
returnQ; def aul t:
} printf(" %d is done\n", pid);
i f (WIFEXITED(status))
printf(" exit status of child is %d\n",
WEXITSTATUS(status));
br eak;
}
returnO;
}
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/*
* Option WNOHANG of waitpid is useful if you do not
* want to block the parent process when waiting for
* child process to finish.
*
/
#i ncl ude <sys/types.h>
#i ncl ude <sys/wait.h>
#i ncl ude <unistd.h>
#i ncl ude <errno.h>
#i ncl ude <stdio.h>

i nt main()

i nt status;
i nt pid = fork();
swi t ch (pid) {
case -1:
perror(" failed to fork()");
case0:
/1 child
sleep(10);
_exit(41);
defaul t:
/1 parent
whi | e ((pid = waitpid(pid, &status, WNOHANG)) == 0)

br eak;

printf (" make myself useful while waiting ..\n");
sleep(1);
}
swi t ch (pid) {
case -1:
/1 wait failed.
br eak;
case0:
printf(" no child available\n”);  br eak;
defaul t:
printf(" %d is done\n”, pid);
i f (WIFEXITED(status))
printf(" exit status of child is %d\n",
WEXITSTATUS(status));
br eak;
}
returnO;

/-k
* exec* famly of functions allow us to _replace_
* the current process with another process.
*/

#i ncl ude <stdio.h>

#i ncl ude <unistd.h>

i nt main()
i f (execlp(" echo.sh"," echosh"," ac" " aout", 0)!=-1)
printf(" this should not be printed\n");
el se
perror("  execlp failed");
return O;
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/*
* A conbination of fork and exec* allows us to wite
* a sinple shell.
*/

#i ncl ude <stdio.h>

#i ncl ude <string.h>

#i ncl ude <sys/wait.h>

#i ncl ude <sys/types.h>

#i ncl ude <unistd.h>

#def i ne MAX_CMD_LEN 1024

i nt main()

char buff[MAX_CMD_LEN+1];

buf[0] = 0;
printf("*  $");
whi | e (fgets(buf, MAX_CMD_LEN, stdin) != NULL)
{
i nt status;
i nt pid = fork();
swi t ch (pid) {
case -1:
perror("  cannot forK);
br eak;
case 0:
buf[strlen(buf)-1] = 0;
execlp(buf, buf, 0);
perror("  exec:");
_exit(3);
br eak;
defaul t:
pid = waitpid(pid, &status, 0);
I f (WIFEXITED(status))
printf(" exit status of child is %d\n
WEXITSTATUS(status));
printf("  $");
returnO;

/-k

* system() is not a systemcall but is useful
* if you just want to run sone shell command.
* |t forks a shell and execute the command you
* passed in.

*/

#i ncl ude <stdio.h>

#i ncl ude <stdlib.h>

i nt main()

system(" cat*.c | wc -1);
return O;
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/*
* Some exec* function expects you to pass in
* the environment variables. You can access
* the current environnent variabl es using
* gl obal variable environ
*/
#i ncl ude <stdio. h>

extern char **environ;

int main()

I,
(i = 0; environ[i] !'= NULL; i++)
printf("%sn"*, environ[i]);

return O;

/-k
* You can manipul ate the current environnment
* variables from C using getenv() putenv()
* and from bash using "export".
*/
#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

int main()

printf("%sn", getenv("LD LIBRARY_PATH"))
return O;
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#i ncl ude <sys/types.h>
#i ncl ude <sys/stat.h>
#i ncl ude <fentl.h>

#i ncl ude <stdio.h>

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

{
int fd = open(argv[1], O_RDONLY);
if (fd==-1){
perror("  open");
returni,;
returnQO;
}

/*

* Introducing read() and write() —— kernel's 10

* functions. Note that they do not care whether
* the input is binary or text. That will be

* supported by higher level functions such as

* fgets().

* Also note the use of STDOUT_FILENO in write
* (instead of stdout)
*
/
#i ncl ude <sys/types.h>
#i ncl ude <sys/stat.h>
#i ncl ude <fcntl.h>
#i ncl ude <stdio.h>
#i ncl ude <unistd.h>

#def i ne BUFFER_SIZE 1024
int main( int argc, char *argv[])

int len;
char buf[BUFFER_SIZE];
int fd = open(argv[1l], O_RDONLY);

if (fd==-1){
perror("  open");
returni;

}

whi | e ((len = read(fd, buf, BUFFER_SIZE)) > 0)
write(STDOUT_FILENO, buf, len);

}

i f (len==-1)

perror("  read");
returnO;
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/*

*/

#i ncl ude <sys/types.h>
#i ncl ude <sys/stat.h>
#i ncl ude <fcntl.h>

#i ncl ude <stdio.h>

#i ncl ude <stdlib.h>

#i ncl ude <unistd.h>

i nt main( int argc, char *argv[])

{
i nt oldstdout, fd;

i f (argc < 3)

exit(1);

if (fd==-1){
perror("  open");
exit(2);

dup2(fd, STDOUT_FILENO);
i f (execlp(argv[l], argv[1],
{

perror("  execlp");
exit(1);

returnQO;

* Using dup and dup2 for |I/O redirection.

fprintf(stderr, " usage: %s command outputfilé\n”, argv[0]);

fd = open(argv[2], O_WRONLY|O_CREAT, S_IRUSR|S_IWUSR);

oldstdout = dup(STDOUT_FILENO);

NULL) == -1)

dup2(oldstdout, STDOUT_FILENO);
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