Homework for Chapter 6

1. A machine has a 32-bit byte-addressable virtual address space. The page size is 4 KB. How many pages of virtual address space exist?
2. Consider the following four virtual memory systems A through D:
	
	A
	B
	C
	D

	[bookmark: _GoBack]Page size (# words)
	512
	512
	1024
	1024

	Word size (# bits)
	16
	32
	16
	32


Assume that the memory is word-addressable and that each virtual address (p,w) also occupies one word (16 or 32 bits). Determine the following for each system:
a. The size of the page table (number of entries)
b. The size of the virtual memory (in bytes)

3. A virtual memory consists of 512 pages of 512 words each. The current contents of physical memory are as follows:
	Frame #
	content

	0
	Page 0

	…
	…

	3
	Page 34

	4
	Page 9

	…
	…

	7
	Page 65

	…
	…

	9
	Page 10

	…
	…


a. Show the current contents of the page table
b. Translate the following virtual addresses to physical addresses: 0, 511, 4608, 5119, 5120, 33300
4. A virtual memory consists of 8 pages of 1024 words each. The page table has the following contents, were a dash denotes a page that is currently not loaded in memory.
	page #
	frame #

	0
	3

	1
	1

	2
	-

	3
	-

	4
	2

	5
	-

	6
	0

	7
	-


a. Translate the following virtual addresses to physical addresses: 0, 3728, 1023, 1024, 1025, 7800, 4095. If a page is not in memory then state “page fault” instead of the physical address.
b. Make a list of all virtual addresses that will cause a page fault.
5. Consider the following virtual memory system that employs both paging and segmentation:
· each virtual address has the form:  (s, p, w) = (4 bits, 5 bits, 5 bits)
· each physical address has 10 bits
Determine the following:
a. Number of page tables
b. Number of page frames 
c. Size of each page table (# of entries) 
d. Size of segment table (# of entries)
e. Total virtual memory size (# of words)
f. Page size (# of words)
g. Total number of pages (not including segment and page tables)
h. Size of physical memory (# of words)
6. Consider the following virtual memory system that employs both paging and segmentation:
· each virtual address has the form:  (s, p, w) = (2 bits, 2 bits, 11 bits)
· the size of physical memory is 32KB
· there are 3 segments with the following page tables (p denotes page #, f denotes frame #, a dash denotes a page currently not in memory):
	Segment 0
	Segment 1
	Segment 2

	p
	f
	p
	f
	p
	f

	0
	9
	0
	-
	0
	14

	1
	3
	1
	0
	1
	1

	2
	-
	2
	15
	2
	6

	3
	12
	3
	8
	3
	-


Translate the following virtual addresses to physical addresses. If a page is not in memory then state “page fault” instead of the physical address.
	s
	p
	w
	physical address

	0
	1
	1
	

	1
	1
	10
	

	2
	3
	2047
	

	2
	1
	2
	

	2
	0
	14
	

	1
	3
	100
	

	0
	2
	50
	



