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pid_t pid;

pid = fork();

print("pid = %d\n", pid);
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pid_t pid;
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° int execvp(char *filename, char *argv[]);

CXELVP  prbotype

pid_t pid;
int ret;
char xargv[2];

argv[@] = "a.out"; // initialize command line arguments for main rﬂé COJés on "H/It
argv[1] = NULL;
pid = fork(); 'e‘p‘i" ore elbw.»'l/dlk—'}'

if (pid == @) { /* child process */
ret = execvp("a.out", argv);

if (ret < 0) { LZCuvLS¢ :L catl 4o
printf("Error: execvp returned!!!\n");
exit(ret);
} Y Cxecvp 1S Successful
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pid_t pid;
int ret; ©xe (,u‘i"eJ-
pid = fork();

if (pid == @) { /* child process */
ret = execvp("a.out", argv);
printf("Error: execvp returned!!!\n"); /# only executed if execvp fails #*
exit(ret);
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pid_t pid1, pid2, ret; ﬂll poss-'Ul_ 0w+pw+ OrJu.‘nbs
int status; ]
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Option1 Option2 Option3 Option 4

printf("A\n");

pid1 = fork();
if (pid1 == 0 ) { /* child 1 */ A A A A
printf("B\n");

B B B E
pid2 = fork();
if (pid2 == 0 ){ /* child 2 */ c G E B
printf("C\n");
execvp("a.out", NULL); D E C ©
} else { /* child 1 (parent of child 2) */
ret = wait(&status); E D D D
printf("D\n");
exit(0); F F F F
}
} else { /* original parent */
printf("E\n");
ret = wait(&status);
printf("F\n");
}
Parent: __ " fork ... E ................... wait —>F
Child1:¥ = fork ..oviiiiiiin, wait..... exit
Child 2:¥ © S¥€¢ 2-°UY it
>
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Signal Name Description

SIGSEGV Segmentation fault (e.g., dereferencing a null pointer)
SIGINT Interrupt process (e.g., Ctrl-C in terminal window to kill process)
SIGCHLD Child process has exited (e.g., a child is now a zombie after running exit)

SIGALRM Notify a process a timer goes off (e.g., alarm(2) every 2 secs)

SIGKILL Terminate a process (e.g., pkill -9 a.out)

SIGBUS Bus error occurred (e.g., a misaligned memory address to access an int value)
SIGSTOP Suspend a process, move to Blocked state (e.g., Ctrl-Z)

SIGCONT Continue a blocked process (move it to the Ready state; e.g., bg or fg)
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ASIDE: KEY PROCESS API TERMS
¢ Each process has a name; in most systems, that name is a number
known as a process ID (PID).

* The fork() system call is used in UNIX systems to create a new pro-
cess. The creator is called the parent; the newly created process is
called the child. As sometimes occurs in real life [J16], the child
process is a nearly identical copy of the parent.

e The wait() system call allows a parent to wait for its child to com-
plete execution.

* The exec() family of system calls allows a child to break free from
its similarity to its parent and execute an entirely new program.

e A UNIX shell commonly uses fork (), wait (), and exec () to
launch user commands; the separation of fork and exec enables fea-
tures like input/output redirection, pipes, and other cool features,
all without changing anything about the programs being run.

* Process control is available in the form of signals, which can cause
jobs to stop, continue, or even terminate.

* Which processes can be controlled by a particular person is encap-
sulated in the notion of a user; the operating system allows multiple
users onto the system, and ensures users can only control their own
processes.

* A superuser can control all processes (and indeed do many other
things); this role should be assumed infrequently and with caution
for security reasons.



