CS111 Midterm Exam

Devika Karumathil Chaudhuri

TOTAL POINTS

85/110

QUESTION 1

Principles 10 pts

1.1 Define Info Hiding 0/ 2
v - 2 pts wrong

1.2 Value of Info Hiding 3/3
v - 0 pts Correct

1.3 Define Modularity 2/2

v - 0 pts a system is composed of distinct sub-

components

1.4 Good Modularity 3/3
v - 0 pts Correct

QUESTION 2
ABIs and APIs 10 pts

2.1 ABl acronym 2/2
v - 0 pts Application Binary Interface
2.2 ABI definition 3/3
v - 0 pts a binding of API to ISA
23ABlIvs APl 2/2
v - 0 pts without recompilation, one binary program
works on all compliant platforms
2.4 When APl over ABI 3/3

v - 0 pts They are using different instruction set

architectures.

QUESTION 3
Libraries 10 pts
3.1 Static library - advantages 1/3
v - 0 pts Correct
v -1 pts no need to implement or explicitly include
the module in the compilation or linkage edit.
- 1 Point adjustment

static libraries are not already in memory

3.2 Which modules loaded 0/3
v - 3 pts the linkage editor deals with unresolved
external references by pulling in the first module (in
the specified library search order) that can satisfy it..
3.3 Shared library - advantages 3/4

- 1 Point adjustment

static libraries are not brought in at compile

time, but at link time.

QUESTION 4

Multi-Level Queues 10 pts

4.1 What problem they solve 1/2
v -1 pts Not enough. Should clearly mention that
different processes have different behavior or we

may want to give different processes different time

slices.

Use I/O as example is not enough.

4.2 What drives queue changes 4/4
v - 0 pts Correct

4.3 Consequences of wrong queue 3/ 4
v -1 pts (c2) Partial correct.

Why waste time by waiting?

QUESTION 5
Fixed Paritition Allocation 10 pts
5.1 problem with it3/3

v - 0 pts Internal Fragmentation

5.2 effect of special sub-pools 3/3
v - 0 pts Correct

5.3 problem with special sub-pools 0/2
v - 2 pts incorrect

5.4 preventing that problem o/ 2

v - 2 pts incorrect



QUESTION 6

Paging MMU 10 pts

6.1 diagram MMU, translation 5/5
v - 0 pts Correct

6.2 info in page table entry 3/3
v - 0 pts Correct

6.3 motivation for TLA buffers 2/2
v - 0 pts Correct

QUESTION 7
Synchronization Terminology 10 pts
7.1indeterminate 0/ 2
v - 2 pts Incorrect
7.2 non-deterministic 0/ 2
v - 2 pts incorrect
7.3 race condition 2/2
v - 0 pts Correct
7.4 critical secstion 0/ 2
v - 0.5 pts not mentioning 'correctness'
v -1 pts too close to race condition

v - 0.5 pts No mention serialization

7.5 atomicity 2/ 2
v - 0 pts Correct

QUESTION 8

Correct locking criteria 10 pts

8.1 criteria and mechanisms that fails 4/ 4
v - 0 pts Correct

8.2 criteria and mechanisms that fails 3/3
v - 0 pts Correct

8.3 criteria and mechanisms that fails 3/3
v - 0 pts Correct

QUESTION 9

Asynchronous Completion mechanisms

10 pts

9.1semaphores vs condition variables 3/3
v - 0 pts Correct

9.2 why they differ 2/3
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v - 0 pts Correct

- 1 Point adjustment

pthread_cond_signal is not a broadcast

9.3 when choose semaphores 2/2
v - 0 pts Correct

9.4 when choose condition variables 0/2
v -1 pts you did not show why CVs were preferred ...
not merely less unpreferred

- 1 Point adjustment

countto 1

QUESTION 10

Enforced locking 10 pts

10.1advantage of enforced 4/ 4
v - 0 pts Correct

10.2 when choose advisory 2/ 4
v - 2 pts When the access control we need is more
nuanced than simple SHARED/EXCLUSIVE (e.g.
different operations have different serialization

rules).

both involve system calls, and advisory locking

is likely much more work for the programmer.

10.3 requirement for enforced 2/2
v - 0 pts Correct

QUESTION 11
Clock Algorithms 10 pts
11.1what problem they solve 2/ 2
v - 0 pts Correct
1.2 elements of clock algorithm 2/2
v - 0 pts Correct
1.3 refrigerator LRU algorithm 2/ 2
v - 0 pts Correct
11.4 approximation of LRU 2/ 2
v - 0 pts Correct
11.5 regrigerator working set algorithm 2/ 2
v - 0 pts Correct
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This is a closed-book, no-notes exam.

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 that

you understand EXACTLY what question is being asked

what type of answer is expected

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,
T can’t give you credit for it.
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(a) What does the acronym "ABI" stand for?

applicarion binavy ickface
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(b) Define the term? R )
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(c) Why is ABI compatibility preferable to API compatibility?

— ABT compahbit ity means that thert 15 no needt retomplie Yhe program;
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(d) When might it be necessary or reasonable.for two 0Ss that support the same APIs to
not support the same ABIs? g ’ ‘
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Give one advantage of static (non-shared) libraries over user-supplied object
modules.
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4: (a) What fundamental problem (or truth about processes) motivates the use of
multi-level feedback qgueues for process scheduling?
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(c) What would be the hegative consequences of a process being on the wrong queue
(provide an answer Ior wrong .in each direction)?
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5: (a}HWhat is the primany problem associated with fixed-partition memory allocation
(returning fixed sized regions that may be larger than the requested ‘size)? '
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(b) Briefly explain hdw special pools of fixed-size buffers affect this problem?
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(d)- Briefly describe an approach for dealing with that problem?
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6: (a) Draw a diagram of a paging MMU, and illustrating how it translates a virtual
address into a physical address.
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(b) List (and briefly describe) two key pieces of information (other than the physical
page frame number) that one might find in a page table entry
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(c) Given the (Pelative simplicity) of paged virtual address translation, why has it
been necessary to createingnslat}on Look-Aside Buffers?
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7: Define (and distinguish the differences between)
(a) "indeterminate"
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(b) "non-deterministic .. distinguish from "indeterminate"
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8: The text gave three criteria in terms of which lock mechanisms should be evaluated. In
class this list was expanded to four criteria. List and briefly describe three of
those criteria AND\,pr., ide an gexample.of a real locking mechanism that does poorly on
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: The text discussed both semaphores and condition variables as mechanisms that could be

used to implement asynchronous event notification and waiting.
(a) Describean important difference ,in what the waiter can assume alfdterAr_ve\spmin_g a%’qer‘l
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(b) Briefly explain why semaphores and condition variables are different in this
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10: (a) What is the primary advantage of "enforced" (vs advisory) locking?
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(b) Describe a problem characteristic that would make "advisory" preferable?
enforccd locking cleates a large overhead. '§ you had a resouice
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. (a) What otherwise difificult/expensive problems (be very specific) do "clock

algorithms" address?

they address priolems where a full seartn of sowmetiting
(5 reguired.

(b) What are the key dlements of a '"clock algorithm'?

it approximnotgs o full search with o .%;éess OINtCr that ponks
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I specifically want to understand how

(¢) Briefly describe
your refrigerator to make room for a new thing.
you implement your progressive scan, and what your "recently used" test is.
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(d) Explain why your progressive clock-scan yields a reasonable approximation of Least
Recently Used.
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and exerytiing ob shea€ 4 Was way veed

LRU, this seems a clumsy mechanism, in that it imposes a
replace-by age on all items, even though some expire in days
for years. Describe changes to your scan algorithm and

to implement "Working Set Clock" replacement. I specifically
ur progressive scan, what your '"recently used" test is, and how
rison parameters.
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