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Segmentation Technique

It is one of the virtual memory techniques where the program is divided into
segmentation segments instead of pages. A segment is a block of consecutive

locations of different sizes.

Segments are used by the operating system to relocate entire programs in the disk
and main memory, and segments can be shared between several programs. They
also provide a kind of protection against unauthorized access and/and execution.

Another section (sector) unless this entry is permitted.
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Fig. (1) Design of a Segmentation System
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e Difference between segmentation &paging:
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e Advantages of the Segmentation: The main advantages of segmentation
are as follows:

. It provides a powerful memory management mechanism.

. Data related or stack related operations can be performed in different
segments.

. Code related operation can be done in separate code segments.

. It allows to processes to easily share data.
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. It allows to extend the address ability of the processor, i.e. segmentation
allows the use of 16 bit registers to give an addressing capability of 1
Megabytes. Without segmentation, it would require 20 bit registers.

. Itis possible to enhance the memory size of code data or stack segments
beyond 64 KB by allotting more than one segment for each area.
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Disadvantages of memory segmentation:
1. Costly memory management algorithms.

2. Segments of unequal size not suited as well for swapping
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Segmentation with Paging Technique

Most systems include paging and segmentation together to gain advantages of
both. Each segment is divided into a number of pages of equal size. Knowing that

the primary transport unit between the main memory and the disk is the page,
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since, at any time, the memory will be The main page is made up of pages from

different sectors.

In this case, the virtual address is divided into a sector number (segment no.), a

page number (page no.), and an offset (word).
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e \What is the purpose of merging the segmentation system with paging?
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e How the Segmentation & paging system work?
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Fig.(2) Block diagram demonstrate the segmentation & paging technique
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Fig.(3) Block diagram for how to store program in main memory

using segmentation & paging system
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Ex1) Suppose logical length =20 bits, divided into the following:
Segment field= 4bits, page field = 8 bits and word field = 8 bits. Find :

1. Total segment?

2. Total pages in each segment?

3. Total words in each page?

4. Number of words in the smallest segment size?
5. Number of words in the largest segment size?
6. Number of blocks in main memory?

)

Sol
segment Page Word
4 8 8
12 blocks 8

Total segment = 2= 16 segment

Total pages in each segment = 28 = 256 pages

Total words in each page = 28 = 256 words

Smallest segment will have one page, one page consists of 28 = 256 words
Largest segment will have 28 (256 pages)

ok whE

28 pages x 28 words = 2 words= 64 k words

6. No. of blocks in main memory = 212 = 4k block in main memory.
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Ex2) The logical address space in a computer consist of 256 segments,
each segment can have up to 64 pages of 1k words, find:
1)  Formulate the logical address format?
2) Give the binary representation of the logical address format for
segment 20 and word no. 16 in page 157

Sol.)
No. of segment =256 =28 _, 8 bits of segment field
No. of pages =64 =2 ——— 6 bits of page field
No. of words = 1k =2 — 10 bits of word field
1)
segment Page Word

8 6 10

|
Logical Address
2)

segment Page Word
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