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All Questlons (except the extra credit) are of egual value. Most questions

have multiple parts. You must answer every part of every gquestion. Read each
question carefully, and make sure you understand EXACTLY what it is asking for.
If you are unsure of what a guestion is asking for, raise your hand and ask.

Spend more time thinking, and less time writing. Short and clear answers get
more credit than long and vague ones. Write carefully. I don't grade for
grammar, but if I can't read or understand your answer, I can't give you
ersdit Lor- it.
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1. What rules should be used to determine whether functionality should be
implemented inside the 0S5, rather than outside of it (e.g. in library
or application code)?
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2. (a) Why is ABI compatibility preferable to API compatibility?
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(b} When would it be necessary or reasonable for two 0Ss that support
the same APIs to not support the same ABIs?
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3. Describe or illustrate (in detail) the sequence oflopar&tions involved
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in the processing of a system call trap, and its entual return to
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the calling application.
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(a) Define "starvation" (in scheduling)?
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{b) How can it happen?
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{z) How can it be prevented?
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S {af/;hat is cocalescing (in memory allocation)?
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(b) What problem does it attempt to solve?
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{c}) What memory a(zfcatién factors ;Qght prevent it from being effective?
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6. {a) List a key feature that global LRU and Working Set algorithims have
; in common. (0 points for both are replacement algorithms)
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(b} List a key difference between working set algorithms and gleobhal LRU.
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(c) Are there differences in the asscciated{g:;;;;;;izzinirements?

Tf =0 what are they? If not, explain why not.
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T.Given that we need to perform some computations in parallel ...
(a) Give two characteristics that would lead us to choose multiple
BFrocesses.,
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8. The text gave three criteria in terms of which lock mechanisms should be
evaluated. 1In class this list was expanded to four criteria. List and
briefly describe three of those criteria AND provide an example of a real
locking mechanism that does poorly on that criteria.
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9. Arpaci-Dusseau developed a simple producer/consumer implementation along
the general lines of:

consumer{} {

? 0 for( int { ='0; 1 < count; 14+ ) {
while (empty)
wailit for data to be added

get ()
wake the producer ﬂ}s
}
\v

b
producer() 4 m\ J

For( int 1 = 0+ 4 < ‘eount; 1++ ) {1

while (full) )
wait for data to be drained JU
put ()
wake the consumer q \\ &\
} J\
1

He went through several steps (exploring deadlocks and other ;uhe
conditions) to develop a correct implementation based on pthread _mutex
and pthread_cond ocperations. While correct, his final implementaticn
seemed guite expensive, getting and releasing locks, and signaling
conditicon variables for each and every get/put cperation.

Update/Rewrite the above code to include all of the following:
_3—{a) correct use of pthread_mutex and pthread_cond operations |
. (B) correct mutual exclusion to protect the critical sections
) correct emptied/filled notifications to the producer and consumer
{d) eliminating per character locks and notifications
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10. (a) What is meant by “dizzfgﬁﬁgébed locking"?
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{b) Why does it reduce rescurce contention?
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We are designing an inter-process communication mechanism that provides
very efficient (zero-copy) access to very large messages by mapping newly
received network message buffers directly into a reserved set of page
frames in the user's address space. As new messages are received (and
the buffers mapped-in) the 0S updates a shared index at the beginning

of the reserved area to point to the newly added pages.

The problem we are currently wrestling with is how to reclaim/recycle old
buffers and page frames after the application has processed them. One
group of engineers asserts that garbage collection would provide the most
convenient interface. Another group engineers asserts that garbage
collection would be expensive to implement and result in poorer memory
utilization.

{a) When, specifically, would the 08 initiate garbage collection?
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(b) Descrilke an approach that would permit the OS to automatically
determine which buffers/page-frames were "garbage" (be specific).

(c) What would the 08 have to do to make sure that the process would
not attempt to re-use a buffer that had been garbage collected?

(d) Describe an alternative implementation (without garbage collection)?
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