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[nstructions: Attempt any five questions.

1,- a) What are the differences between symmetric and asymmetrlc multiprocessor Syyay,

Discuss the factors that effects the multiprocessor scheduling. - ()
by Describe with an example how CPU-bound and 1/0-bound processes are managed by

different schedulers. (4)

7,4 How does the wait() system call help in process termination. (4)

/i Consider three processes, all arriving at time zero, with total execution time of 10, 20
“ and 30 units, respectively. Each process spends the first 20% of execution time doing 110,
the next 70% of time doing CPU computation, and the last 10% of time dni:_1g 1/0 again.
The operating system uses a shortest remaining compute time first scheduling algorithm
and schedules a new process either when the running process gets blocked on 1/0 or
when the running process finishes its compute burst, Assume that all 1/0 operations can
be overlapped as much as possibie.
ijwhat is the scheduling sequence.
ii)For what percentage of time does the CPU remain idle? (6)

3y a{tnnsider wo processes, P1 and P2, where pl = 50, t1 =25, p2 =73, and t2 = 30. Can

/these two processes be scheduled using rate-monatonic scheduling? Mlustrate your

answer using a Gantt ehart. Illustrate the scheduling of these two processes using earliest
deadline-first (EDF) scheduling. (4)

'J:i'] A shared variable x, initialized to zero, is operated on by four concurrent processes W,

X, Y, Z as follows. Semaphare 5 1s initialized to two. What is the maximum possible value

of x after all process’s complete execution? (6)
Process W Process X Process Y Process L
Walt (5) Walt (S) Walt (S) Walt (S)
Rand (x) Read (x) Rend (x) Rond (x)
nEowm o+ 13 a2 = x> q; X = x -2 X = % - 2
Virite (x) Write (x) Whrite [x) Write {x)
signal [S) Signal (5) Signal [S)

Sligaoal |5)

.Id{ Sﬁtem has fDUF processes and fi e e resource T §

Allocated Maximum
\'
Process A 10211 112131 Eﬂall?t;le

Process B 20110 22210
Process C 11010 21310
Process D 11110 11221

What is the smallest value of x for which this is a safe state?

(6)




/ﬁ(&natw,ze the dining philosophers problem. Show how semaphores help prevent
deadlock and starvation. (4)

/5./ Discuss the working set model and the Page Fault Frequency (PFF) strategy to

control thrashing. (3)
’}ﬂ A certain computer system has the segmented paging architecture for virtual

memory. The memary is byte addressable. Both virtual and physical address spaces
contain 2" bytes each. The virtual address space is divided into 8 non-overlapping
equal size segments. The memory management unit (MMU) has a hardware segment
table. each entry of which contains the physical address of the page table for the

segment. Page tables are stored in the main memory and consists of 2 byte pase table
entries. What is the minimum page size in bytes so that the page table for @ 533”;‘:-'""
(

requires at most one page to store it?

/ : . e

& a)yA demand paging system takes 100 time units to service page fault and 3::'? b

/' units to replace a dirty page. Memory access time ;s 1 time unit. The prnblablll(‘:"
page fault is p. In case of page fault, the probability of page being dirty is also

. rd
= observed that the average access time is 3 time units. Then what 15 the valUE{gf; p:

& Consider a disk system with 100 cylinders. The requests to access the cylinders

/ occur in following sequence: 4, 34, 10, 7, 19, 73, 2, 15, 6, 20. Assuming that the
head is currently at cylinder 50, what is the time taken to satisfy all requests E_f 1t
takes 1ms to move from one cylinder to adjacent one and shortest seek time first

policy is used? (3)



