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2. We have the 3 frames and the page reference string : 5,0,1,2,0,3,0,4,2,3,0,3,2,

1,2,0,1,5,0,1. How many page faults for OPT and LRU replacement?
(A) 9and 15 (B) 10 and 12 (C)7and 12 (D) 9 and 12

3. ¥EA- B NBFRDT G- A > FH- BHIOTH - 473 B enTIHEF L
(A) O(N) (B) O(NY) (C) O(log N) (D) O(N log N)
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(A)TCP £~ fhd st m eh~ 7 fefs fod o2 ke i chiB iy 1 2 1538
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5. Pt E - a2 TABFE AL TG F A

(A) 01100101 (B) 11010001 (C) 01010110 (D) 11010101
6. T vE- B E_CPU 4 £ Ot FE R A?

(A)f278 ~ FE2~ ~ 17 ~ 573 (B)RgP~ ~ G5 ~ f2AE ~ 07

(C)ie~ ~ 27 ~ 7 ~ (D)FpP~ ~ 275 ~ G575 ~ 7
7. % CPU 3BT a3 » T 5|7RfE 5 chid B B P?

A)H 7 (B)i =R 48 (C)E-B~z= 5 4 (Cache) (D)% 3 % (Register)
8. T —g * H_ITE x Suanrt iy

(A) & SLF ek fe (B)#h % & ki 12
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1. What is the output of the following program? (8 4 )

2. Suppose that the following process arrive for execution at the times indicated. Each process

3.

#include <stdio.h> ‘{’O‘d a( void )
void a( void ); Lni ; = 20;
void b( void ); . "
void C( void )’ prlntf( a: %d\n , X),
intx =1, }
'{m main() void b( void )
intx =5; { o
printf("o: %d\n", x); static int x = 15;
{ ++X;
int x = 10: printf("b: %d\n", x);
pHNtF("i: %d\n”, X): }
g()' void c( void)
b(): U
c(): X
b(): printf(**c: %d\n", x);
c(); }
printf(*o: %d\n", x);
return O;
}

will run the list amount of time.

(a) Assume that nonpreemptive scheduling is adopted. What is the average turnaround time
and average waiting time for these processes with the FCFS scheduling algorithm? (5 4 )

(b) Assume that preemptive scheduling is adopted. What is the average turnaround time and
average waiting time for these processes with the SJF scheduling algorithm? (5 4 )

Process BurSt Tlme (S)
P1 6
P2 3
P3 7
P4 4

In what way could TCP be considered a better protocol for implementing the transport layer
than UDP? In what way could UDP be considered better than TCP? (10 4 )

Arrival Time (S)

0



4. The following terms relate to how the operating system manages multiprogramming.
Describe the part each plays in this process. (20 %)

(a) Process (b) Process management (c) Memory management (d) CPU scheduling

5. Four processors arrive in the steady state at essentially the same time but in the following
order and with the specified service time:

Process P1 P2 P3 P4
Service time | 120 60 180 50

Suppose the CPU executes the processes at time 0.
(a) Draw a Gantt chart that shows the completion times for each process using
shortest-job-first scheduling.(10 4")

(b) Draw a Gantt chart that shows the completion times for each process using round-robin
scheduling with a time slice of 60?(10 )



