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(20%) Consider the following process

(1
(2)
(3)

If local variable x and shared variable y initially 0 and three copies of the process run concurrently. What

shared vy ;

begin
Jocal x ;
X:=y,
x:=x41;
y e,
end

is the possible values of y after three copies of the process terminate? Also show one of the

corresponding execution sequences for each of the possible values of y.

(20%] n the operating system, the time required by a single (ile-read operation has {our nonoverlapping

(‘(HIIPOHCH(SZ

disk seek time — 15 msec

disk latency timme -~ 3 msec

disk transler time ~ 1 msec per 4K bytes

operating system overhead -- 1 msec per 4K bytes 1+ 5 msec

In version | of the system, the file read retrieved blocks of 4K bytes. In version 2, the file read (along

with the underlying layout on disk) was modified to retrieve blocks of 8K bytes. What is the ratio of the

time required to vead a large file under version 2 to the time required to read the same Jarge file under

version 12()ustify your answet!)
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3. According to the table below, which lists eight jobs to be scheduled on Lwo identical processors, the

times at which these jobs arrive, and their required CPU burst. Assume that jobs can be scheduled

instantly.

Job [ Arrival Time | CPU Burst
A 0 7
B 0 2
C 0 3
D| 2 5

L | 3 4

I 5 1
iRl 7 3

I 9 6

a. What is the carliest time at which processing of all jobs can be completed?
Also show the corresponding Gantt chart for each of the two processors.(10%)

b. Assume that the criterion for scheduling is to minimize the waiting time in starting the processing
ol each job and assume nonpreemption. What is the minimum average delay time? Also show the

corresponding Gantt chart for each of the (wo processors. (10%)

4. Consider the following frame table in a paging system with page size of 1024 words.
PID  Pagefl

ol 3 |1
L7 | 4
2 3]0
33 ] 2
a7
s 7] 2
6 7 | 0
707 13

a. Assuming the running process P1D is 3, what physical address is relcrenced by the virtual address
2608, 3119, 11207 (10%)
h. Assuming page tables were used instead of the frame lable, show the conlents ol the corresponding

page lables.(10%)
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5. C

‘onsider the solution o the readers/writers problem. Assume the [irst request is a reader R1. While R1 is

reading, the requests arrive in the ordes: R2, W1, R3, and while W1 is writing, the new requests arrive in
the order: W2, R4, W3, and while W2 is writing, the new requests atrive in the order: RS, W4.

Il which order will these requests be processed? Which groups of readers will be reading concurrently?
(10%)

Assuime that if the statements in start_read( ) modified to
“if (writing ) OK_to_read.wait ;”,

show the order of the requests processed. (10%)

monitor readers/writers {
int read_cnt =0, writing =0
condition OK_to_read , OK to_write ;

start_read( ) {
i (writing || lempty(OK_to_write) ) OK _to_read.wait ;
read cnt=read cnt + |
OK 1o read.signal ;

\
1

end read() {
read cnt =read cnt —1;
il (read _ent==10)
()Kw_l()v__\\/rite,Signal ;

\
f

| start_write( ) {

if ((read_cnt = 0) || writing) OK_to_write.wait ;
writing = | ;

\

f

end wrile( ) {
writing = () ;
il (lempty(OK _to_read) )
OK to_read.signal ;
else OK to write.sighal ;

—




