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How does UNIX decide which process should execute at
any point in time?
(4 marks)

How can message queues be used by processes to exchange
data? Use sample C code in your answer. What advantages
/ disadvantages do they offer when compared with FIFOs?
(L0 marks)

Show how sockets can be used by processes on separate
machines in order to communicate. Discuss the different
types of socket, and use sample C codein your answer.

(12 marks)

Describe in full three mechanisms for synchronizing a
group of processes. Y ou must use an example and sample
C code in your implementation.
(13 marks)

Show how record locking can be used to prevent processes
from smultaneously accessing the same part of agiven
file. Why isit important that such a mechanism exist?
What are the potential problems that exist when using this
mechanism, and to what degree are they handled by
UNIX?

Y ou must use diagrams and sample C code in your answer.
(12 marks)

What processes are started in what order when a user logs
into aUNIX machine?
(7 marks)

When a signal is generated by a keyboard interrupt, to
whom is this signal sent? How does thisimpact on the
various processes that are currently running?
(7 marks)

In terms of signals discuss the following:
i. Different types of signals
ii. Consequences of receiving asignal
iii. Handling signals
iv. Ignoring signals
v. Blocking signals

Y ou should use sample C codein your answer
(112 marks)



4,

(@) Explainfully what will happen when the code below is
executed. Discuss the functions and arguments used.

#i ncl ude <sys/tine. h>
#i ncl ude <sys/wait.h>
#i ncl ude <unistd. h>

void a(int [1[1);

int b(int []);
main() {
int pip[5][2];
int i;
for(i =0; i <5; i++) {
pi pe(pip[i]);
if(!'fork())
) b(piplil);
a(pip);
exit(0);
}

void a(int p[5][2]) {

}

char buf[52], ch;
fd_set set, naster;
int i;

for(i =0; i < 5; i++)
close(p[i][1]);

FD_ZERQ( &naster) ;
FD_SET(0, &mmster);

for(i =0; i < 5; i++)
FD_SET(p[i][0], &nmaster);

whil e(set = master, select(p[4][0], &set, NULL, NULL, NULL) > 0) {
for(i =0; i < 5; i++)
if (FD_ISSET (p[i][0], &set))
if(read(p[i][0], buf, 52) > 0) {
buf[51] = "\n';
printf("Message fromchild¥\n", i);
printf("\t%\n", buf);
}

if(waitpid(-1, NULL, WNOHANG == -1) return;

int b(int p[2]) {

int count;

close(p[0]);

char nessagel[52];

char nessage2[52];

int sleep_for = (getpid() % 10);

sprintf(messagel, "My pid is %, yours is %, 1'Il exit in % secs\n",
getpid(), getppid(), sleep_for);

wite(p[1], nessagel, 52);

sl eep(sleep_for);

sprintf(message2, "I have now exited, ny pid is %, good bye for nown",
getpid());
wite(p[1], nessage2, 52);
exit(0);
(10 marks)

(b) Discussfully theexec system call.
(5 marks)



(c) Using sample code and diagrams, show how it would be
possible to implement the command piping mechanism
supported by UNIX shells.

(L0 marks)
5. The code shown below will be used for Part (a) of Question 5.
Assume the existence of afile named dat a_ 1, whichisof size 2000
bytes exactly.
#i ncl ude <unistd. h>
#include <fcntl. h>
main () {
int fd_1, fd_2;
pid_t pid;
char buf[100];
char line[5];
fd_1 = 0;
fd_2 = 1;
fd_1 = open("data_1", O RDONLY);
printf("1: % %\n", fd_1,
| seek(fd_1, (off_t)0, SEEK _CUR));
read (fd_1, buf, 100);
printf("2: %\ n", Iseek(fd_1, (off_t)0, SEEK CUR));
if(!fork()) {
sl eep(5);
printf("3: %\ n",
| seek(fd_1, (off_t)0, SEEK _CUR));
| seek(fd_1, (off_t)-100, SEEK END);
read(fd_1, buf, 10);
printf("4: %\ n",
| seek(fd_1, (off_t)0, SEEK _CUR));
/1 sprintf will wite into 'line' char string
sprintf(line, "5: %\n", fd_2);
wite(fd_2, line, 5);
}
el se {
fd_2 = creat("data_2", 0644);
printf("6: %\ n",
| seek(fd_1, (off_t)500, SEEK SET));
printf("7: %\ n",
| seek(fd_2, (off_t)5, SEEK SET));
sprintf(line, "8: %\n", fd_2);
wite(fd_2, line, 5);
}
}
(8 What output would you expect to be generated by the
above program, following successful compilation and
execution? Explain your answer in full.
(112 marks)
(b) Usingstat andft w, writea C program that will traverse
adirectory gructure and print out the number of filesin
that directory tree, aswell as the total size of all thefiles.
Explain all functions and arguments used.
(8 marks)
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Using sample code and examples, demongtrate the
differences between hard links and symbolic links, in terms
of UNIX files.

(6 marks)
Discuss UNIX file permissions. Y ou should explain how
the permissions associated with afile impact on the file
when it represents:
i. Anordinary file
ii. A directory
iii. A program
Y our discussion should include references to effective and
real IDs.
(8 marks)
Discussin full what is meant by shell scripting. Why isthis
auseful facility in UNIX environments?
(7 marks)
Write a shell script in any shell language that will count the
number of arguments passed in at the command line, and
then search the current directory and all immediate
subdirectoriesfor files that are named in the list. The size
of each of these files should be printed out.
(L0 marks)



