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INSTRUCTIONS

1. For each question, please write your answer in the space provided after that question.

2. You may use answer sheets for rough work (only). Please submit the answer sheets along

with this question paper.

3. Please avoid changing your answer. If you have to, please put a line through the old

answer and write the new answer clearly. Do NOT overwrite.

4. Please keep your answers brief and to the point.

1. Are the following statements true or false? Write 1-2 lines to justify / explain your answer in each case.

You will not get any credit if your justification / explanation is incorrect. [1 + 2 + 2 = 5]

(a) Multiple processes can correspond to the same program / executable file at the same

time. true / false

(b) The same process can correspond to multiple programs / executable files (not necessarily at the same

time). true / false

(c) In user mode, the processor status word (PSW) may be modified, but arbitrary write operations on

the PSW are not permitted. true / false
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2. Explain how many distinct output(s) the following code fragment can generate, if buffer is a character

array containing the string "abcdef". Assume for this question that rand() generates a truly random,

uniformly distributed positive integer. [6]

1 ...

2 fork();

3 for (i = 0; i < 3; i++) {

4 fprintf(stderr, "%c", buffer[i]);

5 sleep(rand() % 5);

6 }

3. (a) Define starvation in the context of process scheduling. [1]

(b) Let n denote the number of ready processes at any point in an operating system. For each of the

following scheduling schemes, write

(i) the (asymptotic) time complexity of adding a process to the ready queue;

(ii) the (asymptotic) time complexity of selecting a process during scheduling;

(iii) whether starvation is possible.

Justify each answer in 1-2 lines. [3 × 3 = 9]
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FCFS .

(i)

(ii)

(iii)

Priority-based scheduling .

(i)

(ii)

(iii)

Round-robin .

(i)

(ii)

(iii)

4. (a) Consider 2 processes P1 (counter = 4, nice = 0) and P2 (counter = 6, nice = 1) running under

Linux kernel version 2.4.

(i) If the current epoch has just ended, what time quantum will each process be assigned in the next

epoch? Justify your answer. [2]

(ii) Assuming that the processes are identical in all other respects, which process will be scheduled

first in the next epoch, and why? [2]
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(b) Explain what happens to a process under the Linux 2.6 kernel when it exhausts its quantum. [3]

5. Consider the bounded-buffer producer-consumer problem. Write the algorithm/pseudo-code for the two

processes to show how you would use an atomic test-and-set instruction to synchronise their operation

so that no race conditions occur. Please make sure that all variables are properly initialised. For full credit,

your critical section should be as small as possible. [7]
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