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Please keep your answers brief and to the point.

1. (a) Processor architectures usually support at least two processor operating modes. Briefly

explain the difference between these two modes.

(b) List the three situations in which a context switch between processes can occur.

(c) Consider two processes P1 and P2 corresponding to the following programs:

void main() {

while (1) {

printf("Hello!\n");

}

}

void main() {

int i = 0;

while (1) {

i = i + 1; i = i - 1;

}

}

For each process, clearly explain what mechanism(s) exist(s) by which the operating system

can ensure that the process does not monopolise the CPU.

(d) Using an example, explain why environment variables are a useful component of a process’

context. Where are environment variables usually stored?

(e) Explain why scheduling information is stored in the proc structure rather than the u area.

[1+3+4+3+2=13]

2. (a) Using an example, explain the difference between the preemptive and non-preemptive ver-

sions of the Shortest Job First scheduling algorithm.

(b) Explain one advantage and one disadvantage of having a large time quantum in round-robin

scheduling.

(c) Using an example scenario, explain the priority inversion problem. Suggest a method by

which it can be prevented.

(d) How does the Linux 2.4 scheduler (i) detect the end of an epoch? (ii) calculate the initial

time quantum allocated to each process at the beginning of a new epoch?

[3+2+4+(1+2)=12]

p.t.o.
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3. Consider the following code executed by a pair of concurrent, co-operating processes Pi, i ∈

{0, 1}.

shared int x = 0;

P_i ()

{ for (j = 0; j < 10; j++) {

if (i % 2) x++;

else x--;

}

}

x is a shared integer variable initialised to 0. Calculate the set of possible values that x can take

after P0 and P1 have both finished executing the above code. Carefully justify your answer. [6]

4. Consider the first readers-writers problem (where readers have priority). Suppose that the

readers and writers use semaphores to synchronise their operation. Write the algorithm/pseudo-

code for the reader and writer processes.

Explain whether your solution satisfies the bounded-waiting property. [5+2=7]
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