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INSTRUCTIONS

1. For each question, please mark / write your answer in the space

provided after that question.

2. To change an answer, scratch out the old answer and write the new

answer clearly. Do NOT overwrite.

3. You may use answer sheets only for rough work.

4. Please submit the answer sheets along with this question paper.

1. Are the following statements true or false? [4× 1 = 4]

(a) Interrupts are synchronous events caused by peripheral devices. true / false

(b) All processes are created via the fork() system call. true / false

(c) Suppose that you have written a C program in a file named hello.c. The corre-

sponding executable is named a.out.

(i) Multiple processes may run a.out concurrently. true / false

(ii) Multiple copies of the inode corresponding to a.out may exist simultaneously in

the Inode table. true / false

2. (a) In the x86 family of processors, what does the Interrupt Descriptor Table store? How

is this table accessed? [3]

(b) Give an example of a function from the standard C library that does not involve a

system call. Justify your answer. [3]

(c) List the possible situations in which a context switch may occur. [3]
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(d) What value does the fork() system call return? [2]

(e) Describe the typical format / structure of an executable file. [7]

(f) Recall that the passwd program may be used to change one’s password. This file is

owned by the root user, and has its setuid (or suid mode) bit turned on. Assume

that your UID is 1001, and the UID for root is 0. What possible output can the

following program generate? Clearly explain your answer. [6]

int main(int ac, char **av)

{

printf("%d\n", getuid());

execl("/usr/bin/passwd", "passwd", (char *) NULL);

printf("%d\n", getuid());

return 0;

}
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3. (a) Consider a petrol pump that serves 2-wheelers, cars, and trucks. Assume that, on

average,

• it takes 3, 10, and 20 minutes to serve 2-wheelers, cars, and trucks, respectively;

• 2-wheelers, cars and trucks take a total of 2, 4, and 8 minutes respectively to

move into position for fuelling, and vacating the spot afterwards;

• owners / drivers of 2-wheelers have the least patience, and will leave if they are

made to wait for a long time, while owners / drivers of trucks have the greatest

patience.

Clearly explain the advantages / disadvantages of the following scheduling schemes

in this scenario. State any additional assumptions that you need to make.

[2 + 2 + 3 = 7]

(i) Shortest-job first

(ii) Round-robin

(iii) Multi-level queue
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(b) Clearly explain how the Linux 2.6 scheduler favours interactive processes over batch

processes. [5]

space for rough work
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