CSI1 4337 Exam #2 Mar. 25, 2004
STUDY SHEET

0. What are the three requirements for any synchronization system for protecting shared

variables? Explain each.

1. Given two processes P1 and P2, and a shared variable S, show how to protect this
variable using semaphores.

2. Given two processes, each of which have a critical section with respect to a variable
Q, show how to protect these critical sections TestAndSet instructions and

semaphores.

3. Using two semaphores S1 and S2, show how a deadlock can occur ketween two
processes, even if the semaphores are used correctly.

4. List the five conditions necessary for deadlock.
5. Isthefollowing system safe?

Has M ax Free

A B C D A B CD A B CD
PO/3 0 1 1 1100 1 0 2 0 |
PLIO 1 0 O 0 1 1 2
P21 1 1 O 31 00
P3|1 1 0 1 0 010
PA|O O 0 O 2 1 10
6. Isthe following system deadlocked?

Has Req Free

A B C D A B CD A B CD
PO[3 0 1 1 0 0 0O [1 0 2 0 |
PLIO 1 0 O 0 1 1 1
P21 1 1 O 3100
P3|1 1 0 1 2 010
PA|0O O 0 O 2 1 10
7. Isthe following system deadlocked?

Has Max Free

A B C D A B CD A B CD
PO[3 0 1 1 0 00O [1 0 1 0 |
PLIO 1 0 O 0 1 1 1
P21 1 1 O 3100
P3|1 1 0 1 0 0 1 2
PA|0O O 0 O 2 1 10




8. Assume you have a decima machine with both virtual and physica addresses
consisting of 4 digits. The page number is two digits and the offset is two digits.
Given the following page table, trandate the given virtua addresses into real
addresses. If avirtual address can’'t be trandated, write “page fault” for the real
address. The page table is 12 entries long.

Page Table

Virtua Real
35xx
Eowx 0121
6 xx 3241
= O0XK 0715
Iowx 1237
OLxx 0977
T1xx 1192
1066
45xx
60 0256
XX
59 0621
XX 0599
91xx
22XX

9. We decided to redesign our machine to make it a segmentation machine instead of a
paging machine. We converted the page table to a segment table. In virtual addresses,
the segment number is two digits and the offset is two digits. Using the segment table
below, trandate the given virtual addresses. Again, if an address can’t be trandated,
write “segment fault” for the virtual address.

Segment Table
3501 | 0012 Virtua Real
5210 | 0012 0121
6112 | 0025 3241
7021 | 0088 0715
3211 | 0027 0002
0100 | 0100 0977
1122 | 0032 1192
4502 | 0021 1066
6020 | 0001 0256
5901 | 0088 0621
9110 | 0100 0599
2211 | 0099




