





Paging vs. segmentation

Consideration Paging Segmentation
Need the programmer be | No Yes
aware?
# Linear address spaces 1 Many
Can procedure & databe | No Yes

distinguished &
separately protected?

Is sharing procedures bet/ | No Yes
processes facilitated?

Why was the technique Get a large virtual space | Allow programs & data to
invented? w/o more physical be broken into logically
memory? independent address
spaces

Aid sharing & protection
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Segmentation w/ paging - MULTICS

» Large segment? Page them e.g MULTICS & Pentium

* Process: 2'8 segments of ~64K words (36-bit)

» Most segments are paged

» Process has a segment table (itself a paged segment)

* Segment descriptor indicates if in memory

» Segment descriptor points to page table

» Address of segment in secondary memory in another table

Virtual Address Page table

Descriptor
segment

Segment # (18b) Page # (6b) Offset (10b)

Page entry

Page entry

Segment desc. Page entry

Segment desc.

Segment desc.
Page entry

Page entry

0\

Page entry
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Segmentation w/ paging - MULTICS

With memory references

Segment # to get segment descriptor

If segment in memory, segment’s page table is in memory
Protection violation?

Look at the page table’s entry - is page in memory?

Add offset to page origin to get word location

... to speed things up - TLB

18 9 111 3 3
Main memory address Segment length
of the page table (in pages)
Page size:
0 = 1024 words
1 = 64 words
Segment 0 = segment is paged
Descriptor 1 = segment is not paged
Miscellaneous bits
Protection bits
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Next time

* Principles of I/0O hardware and software
» Disks and disk arrays
e ... file systems
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