Cs 111 Midterm 05/04/2017

All questions are of equal value. Most questions have multiple parts.
You must answer every part of every question. Read each question
CAREFULLY; Make sure you understand EXACTLY what question is being
asked and what type of answer is expected, and make sure that your
answer clearly and directly responds to the asked question.

Many students lose many points for answering questions other than the
one I asked. Misunderstanding a question may be evidence that you
have not mastered the underlying concepts. If you are unsure about
what a question 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, rambling or vague ones.  Write carefully. I

do not grade for penmanship, spelling or grammar, but if I cannot read
or understand your answer, I can’t give you credit for it.
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1: (a) Consider an after-market application, developed and shipped separately from the 0S5.
What could happen if the OS vendor relased a new QS version with a non upwards

compatable API (and associated ABI) change? ~
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(b) What would the application developer have to do to deal with this? Squwnwvt
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(c) Explain how/why interface specifications, designed and written independently from
the current implementation, might have affected this situation. )
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2: (a) What is a resource contention convoy? -
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(c) Suggest two distinct approaches to eliminating (or SIGNIFICANTLY improving) the
problem.
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3;/j§7>List two different types of events that might cause a running process to be
{ preempted.
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(b) List two different types of events that might cause a running process to become
blocked.
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4: (a) Identify three key criteria in terms of which mutual exclusion mechanisms should be
evaluated.
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(b) Evaluate spin-locks against these criteria.
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(¢) Evaluate interrupt disables against these criteria.
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Evaluate mutexes against these criteria.
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5: (a) Describe a major capability (not merely memory savings) of DLLs that cannot be
achieved w/mere shared libraries. QTWW‘%%&“>
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(b) Describe a specific situation where
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and why this capability would be NECESSARY.
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{c) Briefly describe a significant mechanism that is not required to support shared
Tibraries, but is required to support DLLs ... and very briefly explain why this
additional mechanism is necessary.
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6: (a) What is the primary advantage of shared memory IPC over message communication?
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(gii ist TWO advantages of message IPC over shared memory, and why each cannot
cesSonably be achieved with shared memory IpC.
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7: (a) list two pieces of information that a variable partition free-list must keep track
of that might not be needed with fixed partition memory allocation.
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(b) list two operations that a variable-partition free list has to be designed to
enable/optimize (zero points for "allocate and free").
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8: Consider a server front-end that receives requests from the network, creates data
structures to describe each request, and then queues them for a dozen server-back-end —wedt.
threads that do the real work. Sketch out server and worker-thread algorithms that use
semaphores to distribute/await incoming requests, and protect the critical sections in
queue updates.
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9: Briefly list the sequence of (hint: 8-10) operations that happens, in a demand-paging
system, from the page-fault (for a page not yet in main memory) through the (final,
successful) resumption of execution.

(a) describe the hardware and low level fault handling.
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(b) describe the software lookup, selection, I/0, updates.
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(c) describe the return/resumption process.
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10: (a) Why is each Linux Condition Variable pared with a mutex? Briefly escribe the race
condition that is being managed.
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(b) Write snipppets of signal and wait illustruatrating correct use of the
condition variable to await a condi i

tion. N
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(c) What will the operating system do with the mutéx, during whichVsystem call(s)?
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(d) Could we do this for ourselves? If so, how? If not, why not?
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What key capability

(a) Heap allocation is much more complex than stack allocation.

XC:
do we gain by using heap allocation functions like malloc(3) rather than stack

allocation?
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(b) Heap allocation is much more complex than direct data segment extension and
Ignoring the higher cost of system calls (vs subroutine

contraction with sbrk(2). ’
calls), what key capability do we gain by using heap allocation functions like

malloc(3) rather than sbrk(2)?
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(c) It was briefly mentioned that mmap(2) could be used as an alternative ﬁo sbrk(2)
to increase the usable data size in a process’ virtual address space. What practical
benefit/ability might we gain by using mmap(2) rather than sbrk(2) to augment the

malloc arena?

Btﬁu%\ﬁ wo.\), wa (O wﬂ“‘““éwm oaddess c,\\o.(,_a«}\—\)»ut%
e\l dowy harve o RWSe Ghrh to Anlresge

0‘”“30\»\.!, U’NS‘%\R’%&", 'QFQ\' |
‘ ond varda o A \%touss‘w' Ww.&ﬁ
elate Gequack = roe S‘f\LA~ 9 k fregy

wa 2

LSS Gltenn k-



