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Please keep your answers brief and to the point.

1. (a) List and briefly describe (in 2-3 sentences each) the 7 major constituents of a process’

context. Which of these items need to be copied when saving a process’ context? Justify

your answer.

(b) Draw a clearly labelled diagram that shows how proc structures are linked to each other

to form three data structures. (The purpose of the data structures and the relationship

between the proc structures should be clear from your diagram.)

(c) When a process P calls exit(), how are the parent and children of P affected?

[(14+2)+10+6=32]

2. (a) Explain whether starvation can happen under the following scheduling strategies: (i) FCFS;

(ii) non-preemptive priority-based scheduling. Clearly state any assumptions that you

make.

(b) What is the difference between turnaround time and response time?

(c) Let Pc, Pi be two conventional processes that are computation-intensive and interactive,

respectively. Using appropriate excerpts from the code, explain how the Linux 2.4 scheduler

tries to give more importance to Pi than Pc.

(d) With reference to the Linux 2.6 scheduler, what is the base time quantum? How is it

calculated? What are the minimum and maximum values that the base time quantum can

take for conventional processes?

[8+2+5+(2+4+4)=25]

3. Consider a stack implemented as a linked list. The pop function is given below.

NODE *pop(STACK *s)

{ NODE *tmp;

if (s->top == NULL) return NULL;

tmp = s->top;

s->top = tmp->next;

tmp->next = NULL;

return tmp;

}

(a) Suppose two processes P1 and P2 share a stack. Show how inconsistent results may be

obtained if the two processes execute the pop function concurrently on the shared stack.
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(You should show the initial state of the stack, the intended result of the two pop operations, the interleaved

execution of the two processes, and the actual results obtained.)

(b) Show how you would re-design pop to prevent such a possibility if the hardware provided

support for an atomic TestAndSet operation.

[9+4=13]
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