Computer Architecture (CS 2420)
1. Consider the demand paging system with 1024-byte pages.

Lecture 5

. Page Table for ‘B Physical
Running Valid Memory
Process B Frame# Bit  Frame

0 Number

1 0 | page2of B

CPU 2 1 | page3of A

3 2 | pageSof A

4 3 | pageSof B

5 4 | page Oof A

6 S | page2of A

6 | page4 of B
page# offset frame# offset
] [ [ ]
Logical Addr. Physical Addr.

a) Complete the above page table for Process B.

Name :
ﬁ
w

Process A

page O

Process B gzﬁz ;
age 0

gaﬁe 1 page 3

page 2 page 4

page 3 page 5

page 4 page 6
page 5
page 6

v

b) If process B is currently running and the CPU generates a logical/virtual address of 2060,,, then what would

be the corresponding physical address?

2. For a 32-bit address machine with 4 KB (2" bytes) pages and 4 byte page-table entries, how big would the

page table be?

3. How does a TLB (translation-lookaside buffer) speed the process of address translation?
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Name :

4. 32-bit computers typically had 4KB pages, 4 byte page table entries, and used two-level page tables where
the first level (the "directory") acts as an index into the page table which is scattered across several pages.

20 bits 12 bits
Page # |Offset |-
10 bit ' 10 bit )
directory page
index i offset

Virtual
Addr. |

Directory
Page

Valid
Bit

Frame# -

First 1 K entries of the
page table

\\Secgnd 1 K entries of
the page. table

- A
|_F?ame# | Offset|
Physical Addr.

A 64-bit computer might not support a full 64-bit address space. How could a 3-level page table support 42-bit

address space?

5. If only segmentation was used, what problems would you predict with moving whole segments into and out

of memory?
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6. Assuming a page size of 1024 bytes, complete the Page Tables for the pages in memory, and determine the
physical address for the logical address <2, 1032>.

Lecture 5

Name :

Main Subpgm A Global Data Run-time Stack
1 1 1 1
<2, 1032> 1512
1640 segment 2 10
5000 segment 1 4000
segment 0 segment 3
8
Page Table for Seg. 0
Valid
Frame#  Bit
0
1
2
3
Page Table for Seg. 1
Valid
Frame# Bit Physical
0 E Memory
Segment Table for X 1 rame
Running Valid Pointey to 2 Number
i 0 | page 1 of seg 2
Process X Bit Page Tabl 3 e oot
/
(1) } 2 | page 0 of seg 3
CPU 2l 1 Page Table for Seg. 2 i gzgz (1) g£ :Zg i
31 Valid
31 \ Frame# Bit 2 page (2) Oi zeg ?
5/ 0 0 page Y of seg
6/ 0O 1
2
3
seg.# offset
[T ] Page Table for Seg. 3
page offset . Y VPz’i!id
rame 1t .
Logical Addr. Physical Addr.

W N = O

frame# offset

L[]
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