CS111 Midterm Exam

Terry (yunong) Ye

TOTAL POINTS

87.5/10

QUESTION 1

Principles 10 pts

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

1.2 Value of Info Hiding 1.5/3
v - 1.5 pts miss "give greater flexibility to change the

internal details"

1.3 Define Modularity 1/ 2
v -1 pts the answer is not clear enough/not totally

correct

1.4 Good Modularity 0/3

v - 3 pts cannot understand the logic

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
23ABlvs APlo/2

v - 2 pts wrong
2.4When 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 o/3

v - 3 pts no need to implement or explicitly include

the module in the compilation or linkage edit.

This is not different from explicitly included

object modules

3.2 Which modules loaded 1/3

v - 2 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 4/ 4
v - 0 pts Correct

QUESTION 4

Multi-Level Queues 10 pts

41 What problem they solve 2/2
v - 0 pts Correct

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

4.3 Consequences of wrong queue 4/4
v - 0 pts Correct

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

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 2/ 2
v - 0 pts Correct

5.4 preventing that problem o/2

v - 2 pts incorrect

QUESTION 6

Paging MMU 10 pts

6.1diagram 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

indeterminate concerns the result, it doesn't

"

run

7.2 non-deterministico/2
v - 2 pts incorrect
7.3race condition 2/2
v - 0 pts Correct
7.4 critical secstion 2/2
v - 0 pts Correct
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
v -1 pts In a counting semaphore, the count can
represent resource/completion availability, and a
successful P grants the resource to the recipient.
Mandatory queuing ensures no other process can
take that resource.

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

9.4 when choose condition variables 2/2
v - 0 pts Correct

Page 2

QUESTION 10
Enforced locking 10 pts
10.1 advantage of enforced 4/4
v - 0 pts Correct
10.2 when choose advisory 4/ 4
v - 0 pts Correct
10.3 requirement for enforced 1/ 2
v -1 pts clients cannot directly access the protected

object without going through methods that enforce

locking

QUESTION 11
Clock Algorithms 10 pts

11.1what problem they solve 1/ 2
v -1 pts 1. finding the absolutely LRU elementin a
very large list involves a very long and expensive
search. 2. updating a time on every reference would
greatly slow down the system.

1.2 elements of clock algorithm 1/2
v -1 pts (1) progressive scan (2) through circular list
(3) consulting a referenced bit to finditems
unreferenced since last scan

1.3 refrigerator LRU algorithm 2/ 2
v - 0 pts Correct

1.4 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,
I can’t give you credit for it.
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2: (a) What does the acronym "ABI" stand,for?
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(b) Define the term?
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(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 deséribe) 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 (relative simplicity) of paged virtual address translation, why has it
been necessary to create Translation Look-Aside Buffers?
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Define (and distinguish the differences between) the following terms:
(a) "indeterminate"
e 15 / :
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-9: The text discussed both semaphores and condition variables as mechanisms that could be’

used to implement asynchronous event notification and waiting.
(a) Describe an important difference in what the waiter can assume after resuming after

wait on a counting semaphore and on a condition variable.
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gressive scan, and what your ''recently used" test is.
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