Operuting Systems Minor 1-1

Departiment of Electrical Engineering, IIT Delhi
EEL358 Operating Systems: Minor I Exarmination
(Closed book/Closed Notes) Time: 1 hour ~ Maximum Marks: 25

"Thou shalt not covet thy neighbour's answers”

1. grabbing() opportunities and processing() them

Consider the problem of using two buffers FBO and FB1 to continuously
grab and process video/audio frames. This solution uses four mutexes,
initialised as below:

(0 grabbing mutex.0 = 1; grabbingmutex 1 = 0; &

Po Pprocessing.mutex.0 = 0; processing mutex.l = 0; Pt
When grabbing of a frame takes place in one frame buller, processing of
the previously grabbed frame takes place in the other frame buffer - this
can take place concurrently. The role of the frame buffers is then reversed:

the processing happens on the just grabbed frame, and the grabber thread
grabs a new [rame.

/* grabbing thread */ /* processing thread *‘/ .
L statement.A; | [ statement E; | oedl C Phd
i
2o £ /* grab in FBO */ /* ptocessing in FB1 */

s Lqﬂ statement B; ﬂ S\If]'V\M(PO)’ statement F; g‘av\ao (.C'*')-)
yoerl statement C; | tualtC G‘); statement.G; oot (f0),

/* grab in FBl =/ /* processing in FBO /

Lstatement_D; ] 3‘?‘”)(?’)') I statement.H;j SA? al (GO))

) Each of statement X statements above is one involving a wait()
c Y, or signal() command. Please state the complete command corre-
W sponding to each of the above 8 statements.

_ \(}f Suppose that both the time taken to grab a frame, and to process
a frame, are constants. Will the correctness of the above solution
depend on the relationship between these two times? Explain.

Comment about the first frame processed. (8+2+2 marks)

2. Do noi; Bank on this...

VL Je/) For i resource types, and n processes, show that the time complexity
PR of the Safety part in the deadlock avoidance is O(mn?).

« 1 N
q' >
‘gd‘ ) What is the main philosophical difference between the Banker’s al-

gorithm for deadlock avoidance and deadlock detection, in terms of
the algorithm requirements? (2+2 marks)

- Producing Consumerism! Consider the following solution to the Producer-
Consumer problemn that uses no semaphores, mutexes, or any special con-
currency control measures. in, out and counter are integer variables, and
the variable counter is shared between the producer and the consumer
processes (along with the shared array buffer, of course). All other vari-
ables and constants are self-explanatory.
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/e ===") oducer procesn Py A
while (TRUE)
{

while(counter==BUFFER_BTZL)

¥
'

tferlin] = nextProduced;
In = (Anv1) % BUFFER_SIZL;
counlarst,

/v === Conmumor process --—- */
while (TRUE)
{

while(counter==0)
nextConsumed = bufferlout];
out = (out+1) % BUFFER_SIZE;
counter--;

it the producer and consumer

procerr exeeute concarrently, Nnstrate three eases ns Lo how the value of

countar can bo cithor 4, & or 6, respectively.

(24-242 marks)

\/ o renaphore on a uniprocessor (one kinglo core processor CPU) were not

implomented in conjunetion with the OS's CP'U schoduler (the block and
walie np opeention ansociated with o walt () and signal() operation),
what, would be the main problem associated with the following plain-

vinilla fmplementation of semaphores?

(4 marks)

[ watt(5) {ubile(5<=0); §--;)
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