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Virtual Memory
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In 1961 invented a method called Virtual Memory, and the basic idea of this
method is that the full size of the program may exceed the amount of available
memory, so that the operating system keeps the parts of the program currently
used in the main memory and leaves the rest of the program in the hard disk. For
example, you can run a program with a size of 32MB on a machine with 8MB

memory.
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So, virtual memory is a memory that can accommodate or receive huge
applications. It differs from the two previous memories, the main memory and
the cache, in that the purpose of the virtual memory is not to speed up execution,
but rather the ability to implement large-sized applications on a real small-sized
memory. And virtual memory is not a hardware or chip that can be found inside
the system, but rather a method used by the operating system to give the user an
impression of the existence of a real, large memory that can accommodate huge

applications.
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Fig. (1) Convert virtual address to physical address
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What is Virtual Memory?

Virtual Memory is a mechanism by which applications function as though the
system has more RAM than it actually does. Virtual memory operates by paging

unneeded code to a file on the hard drive called the swap file or page file.
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Fig.(2) Virtual Memory Technique

e Advantages of using virtual memory:

Among the primary benefits of virtual memory is its ability to handle twice as

many addresses as main memory. MMUSs translate virtual memory addresses to

physical addresses via the CPU. Programs use virtual addresses to store

instructions and data; when a program is executed, the virtual addresses are

converted into actual memory addresses.
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e Disadvantage of using virtual memory:

virtual memory usage has its drawbacks especially with speed; It is generally

better to have physical memory as much as possible so that programs run

directly from RAM or physical memory, because using virtual memory slows

down the computer.

Of course, the read / write speed of a hard drive is much slower than the RAM,

and if your system has to rely heavily on virtual memory, you will notice a

noticeable decrease in performance.
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Difference between Virtual memory and Cache memory:

e Virtual Memory:

1. Virtual memory increases the capacity of main memory.

2. Virtual memory is not a memory unit, it is a technology.

3. The size of the virtual memory is greater than the cache memory.

4. The operating system manages virtual memory.

5. In virtual memory, the program is executed with a size larger than the
main memory.

6. In virtual memory, frameworks are required to assign virtual address

then convert to physical address.
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e Cache memory:

1. Cache memory increases the speed of accessing the CPU.
2. A cache memory is exactly a unit of memory.
3. Memory cache is less than virtual memory.
4. Hard ware manages cache memory.
5. In cache memory, copy recently used data to files.
6. In cache memory, these virtual address mapping frameworks are not
needed.
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Types of convert techniques from virtual address to physical address:

1. Paging
2. Segmentation

3. Segmentation & Paging




