Midterm Examination
CS 111

Winter 2014

Name:

Answer all questions. All questions are equally weighted. This is a closed book, closed
notes test. You may not use electronic equipment to take the test.

1. What is the Thundering Herd problem? What can be done to mitigate it?
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2. Processes are allowed to have stacks that grow arbitrarily, up to the limits of
available memory. Threads have stacks of fixed size. Why?
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3. One method of avoiding deadlock in memory allocation is to require applications
to reserve the maximum amount of memory they might need when they start. The
system guarantees that they will receive the amount required if they ask for it.
Which of the four conditions required for deadlock does this approach address?

Why does it invalidate that condition?
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4. There are two general approaches for dealing with a writer who gets too far ahead

of a reader: blocking the writer, or dropping some of the data.
(a) If we blocked a writer, and the reader never resumes, what problems might

occur? How could we reasonably recover from this?
(b) If we drop some data, and then the reader catches up again, why is this a

problem? How could we reasonably recover from this?
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5. Draw a diagram, illustrating the relationships between the CPU (basic and
privileged instruction sets), the OS, system service libraries, and applications
software. Label the major interfaces.
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6. Most modern operating systems allow applications to invoke printing in a generic
manner, regardless of the models of printers the system has available. What
important operating system design concept does this choice illustrate? What are
the advantages and disadvantages of the choice, as related to that concept?
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7. Given that we need to run some computations in parallel,

a. Name two characteristics that would lead us to choose multiple processes

b. Name two different characteristics that would lead us to choose multiple
threads in a single process
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What is the elevator algorithm? What kinds of problems would it suitably
address? Does it optimize such problems for a single metric or does it provide a
reasonable tradeoff between two different metrics? Explain.
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9. List the primary types of segments found in a process's virtual address space, and
two key characteristics of each of those segments. (Not their contents, but
important characteristics of them.)
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10. Remote procedure calls have both advantages and disadvantages over orcfinary
procedure calls. In the realm of failures, name one such advantage and one such

disadvantage.

‘ | - ( r ) )
Adyanntanage # reduchin of fate shann, k. L ol \ g
A |vost certa nly & N SR LG P < 0 A
t cBawvuse A LR R WP AN e caller of on - |
proceduse cefl [y 3
D o At R — )
-
L’ Ceause @ ‘)‘\G MP S o bape ) o
K ¢ Cd e o wn
R, )
. na '
W ¢ agvant e e new fa o " .
Yy VOl - bere i rhe e |
- . { % of
MDA T o N r
Ve N QOn 'nevre B3 NOw i \ )
) W Lgh (5 W e e ,J',r "
{ {
o "
ne Mess ag e e "
“l s “A 8 i
| ; e v (o,
" o ne ¢ ) )
) } or |
[ ne 2w C.
0{!" ‘v‘]"' WD k e )



