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Please keep your answers brief and to the point.

1. (a) List the types of events that cause a process to switch from user mode to kernel mode. For each

type of event,

• explain in 1-2 lines when the event occurs;

• state whether the event is synchronous / asynchronous;

• state whether the event is handled by the kernel in user context or system context.

(b) The following (pseudo-)code fragment contains the outline of a very basic shell. Fill in the blank

portions so that it works as intended. Assume that all arrays are large enough. For full credit,

(i) the syntax for all necessary system calls should be correct; and (ii) your code should check for

errors returned by system calls.

char linebuf[BUF_SIZE];

char **argv[MAX_ARGS];

int argc;

/* Put any declarations here */

while (1) {

/* write code to print the shell prompt (e.g., "$ ") */

readline(linebuf); // contains the command entered by the user

argc = parseline(linebuf); // puts the command (program name) in argv[0],

// and the remaining arguments (if any) in

// argv[1], argv[2] ...

/* write code to create child process */

/* execute the command entered by the user in the child */

}

(c) When does the kernel reclaim the space that is allocated to hold the proc structure of user-created

processes? Clearly explain your answer considering all possible scenarios.

[6 + 6 + 6 = 18]

p.t.o.
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2. Clearly explain if and how the Linux 2.4 scheduler uses ideas from each of the following standard

scheduling methods: (i) FCFS; (ii) priority-based scheduling; (iii) round-robin; (iv) multi-level

queue; (v) multi-level queue with feedback. Provide excerpts from the scheduler code if appropriate

to justify your answer. [2 × 5 = 10]

3. (a) Recall that a semaphore S is an integer variable that can be accessed only through two operations,

wait(S ) and signal(S ) which behave as follows:

wait(S) {
while (S <= 0)

/* do nothing */ ;

S--;

}

signal(S)

{
S++;

}

A proper implementation of these functions ensures the following:

• two processes should never change S concurrently;

• two processes should never concurrently execute the two statements in the body of the wait

function.

Show how you would implement the wait and signal functions without using any special hardware

instructions (atomic test-and-set, interrupt disabling, etc.). You may assume, however, that basic

machine instructions (load, store, test) are executed atomically. You may also assume that a vari-

able declared as shared (e.g. shared int x = 0;) is available to a set of co-operating processes.

If you use the entry and exit sections from one of the standard solutions to the Critical Section

Problem, clearly explain which solution you would use, and how you would use it.

[7]

2


