

















Swapping

m A process can be swapped temporarily out of memory to a
backing store, and then brought back into memory for continued
execution.

m Backing store — fast disk large enough to accommodate copies
of all memory images for all users; must provide direct access to
these memory images.

® Roll out, roll in — swapping variant used for priority-based
scheduling algorithms; lower-priority process is swapped out so
higher-priority process can be loaded and executed.

m  Major part of swap time is transfer time; total transfer time is
directly proportional to the amount of memory swapped.

m  Modified versions of swapping are found on many systems, i.e.,
UNIX, Linux, and Windows.
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Schematic View of Swapping
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Contiguous Allocation

B Main memory usually into two partitions:

Resident operating system, usually held in low memory with
interrupt vector.

User processes then held in high memory.

m Single-partition allocation
Relocation-register scheme used to protect user processes
from each other, and from changing operating-system code
and data.
Relocation register contains value of smallest physical
address; limit register contains range of logical addresses —
each logical address must be less than the limit register.
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Hardware Support for Relocation and Limit Registers
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Free Frames
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Implementation of Page Table

Page table is kept in main memory.

Page-table base register (PTBR) points to the page table.

Page-table length register (PRLR) indicates size of the
page table.

In this scheme every data/instruction access requires two
memory accesses. One for the page table and one for
the data/instruction.

The two memory access problem can be solved by the
use of a special fast-lookup hardware cache called
associative memory or translation look-aside buffers
(TLBSs)
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Two-Level Page-Table Scheme
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Address-Translation Scheme

m 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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Segmentation Hardware
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Example of Segmentation
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