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SECTION ONE

Attempt all questions in this section.

1) Br iefly explain the role of the ’shell’ or command-line interpreter and the
effect that the special characters ’&’ and ’| ’ have on it. (5 Marks)

2) Br iefly explain which key Unix commands are built into the shell and
why this is.

(5 Marks)

3) The use of system calls requires a different approach to error handling.
Descr ibe the process by which the ker nel provides such error infor ma-
tion and the calls that enable the programmer to access this infor ma-
tion. (5 Marks)

4) Scheduling policies can be Non-Preemptive , Preemptive or Coop-
erative . Briefly explain each of these policies.

(5 Marks)

5) A programs access to a device can be part of the user process as in
GNU/Linux or via a separate process as in Microsoft’s XP. What effect
do the different approaches have on on task switching.

(5 Marks)
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SECTION TWO

Answer any one question in this section.

6) Unix implementations provide a mixture of approaches to InterProcess
Communication ( IPC ) as well as mutual exclusion through the use of
semaphores.
i) Describe the following for ms of IPC. You should indicate whether

the communication is limited to related processes only, and also
the extent to which mutual exclusion is provided by the ker nel.

• i nt pipe(int filedes[2]);

• mkfifo [options] file...

• messages :
int msgsnd( );
ssize_t msgrcv( );

• s hared memory:
int shmctl( ); int shmget( ); etc.
void * mmap( );

(15 Marks)

ii) A semaphore is used to control access to a shared data object.
Descr ibe how semaphores function, the steps a process must take
both to create a semaphore and its use to gain access to a shared
resource. You may make reference to POSIX compliant semaphore
calls. (10 Marks)
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7)
i) Pages sometimes need to be removed from memory in order to

make space for another process’s pages. There are a number of
different algorithms that could be used, these include the FIFO,
modified FIFO and NRU algor ithms. Descr ibe how these three
work, along with any advantages or disadvantages.

(9 Marks)

ii) Memory Management is an important component of modern oper-
ating systems, enabling multiple processes to share physical mem-
or y. GNU/Linux makes use of both a segmented memory model
and a paged memory model. Provide labelled diagrams to show
how a C program is mapped into virtual memory segments and
how these relate to the paged memory. (6 Marks)

iii) The architecture dependent part of GNU/Linux on the i386 archi-
tecture uses paged memory management. Explain, with the aid of
diagram (i), how the page table structure is organized. Your answer
should include an explanation of the fields in the page table entry.

(10 Marks)
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8)
i) Describe, with the aid of a clearly labelled diagram, the way in

which a C program is star ted by the ker nel, the ways that the pro-
gram can exit or terminate and the way in which exit handlers can
be used.

(12 Marks)

ii) Explain the behaviour of the parent and child processes in the fol-
lowing code fragment. You should make clear the role played by
the exec family of calls. (13 Marks)

if ((pid = fork()) < 0) {
perror("fork");
exit(1);

}
if (pid == 0) {

execvp(*args, args);
perror(*args);
exit(1);

}
waitpid(pid,&status,0) != pid;
if WIFEXITED(status)

printf("return value was %d \n",WEXITSTATUS(status);
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