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Traps / Exceptions

Divide by zero

Invalid operation code

Segmentation fault

Reference to invalid page table entry

Syscall
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Exception Handling 
Approaches

Branch to “fixed” address
- Actually fixed
- Address stored in fixed address (typically 

low or high addresses in memory).
- Address stored in special register

Save information including PC where error 
occurred (like bal saves return address).

Enter supervisor mode!
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Privileged Modes

Most processors have a register indicating 
current mode:

- user mode
- supervisor mode

Can only set page table address register in 
supervisor mode ==> memory protection

Can only set mode register in supervisor 
mode!
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Page Table Example

 VPN is index 
into page table
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Page Table Example 1

 What is the physical 
address of virtual address 
0x5F20? 
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Page Table Example 1

 What is the physical 
address of virtual address 
0x5F20? 
– VPN = 5
– Entry 5 in page table indicates 

VPN 5 is in physical page 1
– Physical address is 0x1F20
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Page Table Example 2

 What is the physical 
address of virtual address 
0x73E0? 
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Page Table Example 2

 What is the physical 
address of virtual address 
0x73E0? 
– VPN = 7
– Entry 7 in page table is invalid, 

so the page is not in physical 
memory

– The virtual page must be 
swapped into physical memory 
from disk
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Example Program: In Memory
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Example Program: In Memory
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Example Program: In Memory
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Memory Management

7FFFFFFC
- 10010000

6FFFFFFC = 7 x 167 - 4
= about 2 Gigs
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http://www.computerhistory.org/revolution/memory-storage/8/233
http://www.computerhistory.org/revolution/memory-storage/8/233
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http://youtu.be/JAVIdoN5Yac
http://youtu.be/JAVIdoN5Yac
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Seagate Cheetah Specs
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