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ASSIGNMENT NO:: B-07

AIM: Write a program to simulate Page replacement algorithm. 

1.Least Recently Used (LRU)

2. Optimal algorithm.

OBJECTIVES:  

• To understand paging simulation and page replacement algorithms.

• To study Virtual Memory management trechniues 

PRE-REQUISITES:

1. Java Programming.

2. Basic of Operating  

APPARATUS:

1. Java 

2. Ubantu

THEORY:

Memory management  is  the  functionality  of  an operating  system which  handles  or  manages

primary memory and moves processes back and forth between main memory and disk during

execution. Memory management keeps track of each and every memory location, regardless of

either it is allocated to some process or it is free. It checks how much memory is to be allocated

to processes. It decides which process will get memory at what time. It tracks whenever some

memory gets freed or unallocated and correspondingly it updates the status.

The process address space is the set of logical addresses that a process references in its code. The

operating system takes care of mapping the logical addresses to physical addresses at the time of
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 memory allocation to the program.Virtual and physical addresses are the same in compile-time

and load-time address-binding schemes. Virtual and physical addresses differ in execution-time

address-binding scheme.

The set of all logical addresses generated by a program is referred to as a logical address space. 

The set of all physical addresses corresponding to these logical addresses is referred to as a 

physical address space.

The runtime mapping from virtual to physical address is done by the memory management unit 

(MMU) which is a hardware device. MMU uses following mechanism to convert virtual address 

to physical address..

Paging

A computer can address more memory than the amount physically installed on the system. This

extra memory is actually  called virtual memory and it  is a section of a hard that's  set  up to

emulate the computer's RAM. Paging technique plays an important role in implementing virtual

memory.

Paging is  a  memory management technique  in  which process address space is broken into

blocks of the same size called pages (size is power of 2, between 512 bytes and 8192 bytes). The

size of the process is measured in the number of pages.

Similarly, main memory is divided into small fixed-sized blocks of (physical) memory called 

frames and the size of a frame is kept the same as that of a page to have optimum utilization of 

the main memory and to avoid external fragmentation.

The main visible advantage of this scheme is that programs can be larger than physical memory.

Virtual memory serves two purposes. First, it allows us to extend the use of physical memory by

using disk.  Second,  it  allows us to have memory protection,  because each virtual  address  is

translated to a physical address.

Modern  microprocessors  intended  for  general-purpose  use,  a  memory  management  unit,  or

MMU, is built into the hardware. The MMU's job is to translate virtual addresses into physical

addresses. Virtual memory is commonly implemented by demand paging. 

Demand Paging

A demand paging system is quite similar to a paging system with swapping where processes 

reside in secondary memory and pages are loaded only on demand, not in advance. When a 

context switch occurs, the operating system does not copy any of the old program’s pages out to 

the disk or any of the new program’s pages into the main memory Instead, it just begins 
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executing the new program after loading the first page and fetches that program’s pages as they 

are referenced.

While executing a program, if the program references a page which is not available in the main

memory  because  it  was  swapped  out  a  little  ago,  the  processor  treats  this  invalid  memory

reference as a  page fault and transfers control  from the program to the operating system to

demand the page back into the memory.

Page Replacement Algorithm

Page replacement algorithms are the techniques using which an Operating System decides which 

memory pages to swap out, write to disk when a page of memory needs to be allocated. Paging 

happens whenever a page fault occurs and a free page cannot be used for allocation purpose 

accounting to reason that pages are not available or the number of free pages is lower than 

required pages.

When the page that was selected for replacement and was paged out, is referenced again, it has to

read in from disk, and this requires for I/O completion. This process determines the quality of the

page replacement algorithm: the lesser the time waiting for page-ins, the better is the algorithm.

There are two types of page replacement algorithms 

1. Least Recently Used(LRU) 2. Optimal Algorithm

1. Least Recently Used :-

• Page which has not been used for the longest time in main memory is the one which will 

be selected for replacement.

• Easy to implement, keep a list, replace pages by looking back into time.
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Fig 1. LRU Technique for Page replacement

2. Optimal algorithm:-

• An optimal page-replacement algorithm has the lowest page-fault rate of all algorithms.

An optimal page-replacement algorithm exists, and has been called OPT or MIN. 

• Replace the page that will not be used for the longest period of time. Use the time when a

page is to be used.

  

Fig 2. Optimal Algorithm for Page replacement

CONCLUSION: 

In page replacement Optimal Algorithm is more efficient than Least Recently Used algorithm

because of less page faults.

QUESTIONS:

1. Explain paging.

2. Explain page fault, demand paging, Swap In, Swap out.

3. Explain different page replacement algorithms with example.
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