8.6 Suppose the page table for the process currently executing on the processor looks like
the following. All numbers are decimal, everything is numbered starting from zero,
and all addresses are memory byte addresses. The page size is 1024 bytes.

Virtual page Page frame
number Valid bit Reference bit Modify bit number

0 1 I 0

1 1 1 1

2 0 0 0 —
3 1 0 0 2
4 0 0 0 —
5 i 0 1 0

a. Describe exactly how, in general, a virtual address generated by the CPU is trans-
lated into a physical main memory address.

b. What physical address, if any, would each of the following virtual addresses corre-
spond to? {Do not try to handle any page faults, if any.)
(iy 1052 ’
iy 2221
{iii) 5499

8.14 A computer has a cache, main memory, and a disk used for virtual memory. If a refer-
enced word is in the cache, 20 ns are required to access it. If it is in main memory but
not in the cache, 60 ns are needed to load it into the cache, and then the reference is
started again. If the word is not in main memory, 12 ms are required to fetch the word
from disk, followed by 60 ns to copy it to the cache, and then the reference is started
again. The cache hit ratio is 0.9 and the main-memory hit ratio is 0.6, What is the av-
erage time in ns required to access a referenced word on this system?

8.17 Consider a paged logical address space (composed of 32 pages of 2 KBytes each)
mapped into a 1-MByte physical memory space.
4. What is the format of the processor’s logical address?
b. What is the length and width of the page table (disregarding the “access rlcrhts
bits)?
¢. What is the effect on the page table if the physical memory space 1s reduced by
half?




