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?4 Memory Protection
Sy ot

B Memory protection implemented by associating protection
bit with each frame.

m Valid-invalid bit attached to each entry in the page table:
“valid” indicates that the associated page is in the process’
logical address space, and is thus a legal page.

“invalid” indicates that the page is not in the process’ logical
address space.
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;t{ Two-Level Page-Table Scheme
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» 4 Address-Translation Scheme
So

B Address-translation scheme for a two-level 32-bit paging

architecture
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Hashed Page Tables

m Common in address spaces > 32 bits.

B The virtual page number is hashed into a page table. This
page table contains a chain of elements hashing to the
same location.

m Virtual page numbers are compared in this chain
searching for a match. If a match is found, the
corresponding physical frame is extracted.
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Shared Pages

® Shared code

One copy of read-only (reentrant) code shared among

processes (i.e., text editors, compilers, window systems).
Shared code must appear in same location in the logical
address space of all processes.

® Private code and data
Each process keeps a separate copy of the code and data.

The pages for the private code and data can appear
anywhere in the logical address space.
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Shared Pages Example
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m Virtual memory — separation of user logical memory
from physical memory.

Only part of the program needs to be in memory for
execution.

Logical address space can therefore be much larger than
physical address space.

Allows address spaces to be shared by several processes.
Allows for more efficient process creation.

m Virtual memory can be implemented via:
Demand paging
Demand segmentation
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irtual Memory That is Larger Than Physical Memory
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