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Abstract 

In the adoption of NAND devices as a storage medium, the page replacement plays a 

crucial role within NAND devices as they contribute towards the performance of the 

system. Numerous algorithms have been proposed over the years to tackle the issues 

related to NAND memory based flash devices. Issues such as asymmetric read write speeds 

and erase before write operations.However, the performance can be further enhanced by 

combining certain features within these algorithms. The main drawback of NAND devices 

is the update operation wherein a page needs to be updated. The unit of operation to read 

and write a page is at the page level while the erase operation is done. The buffer is divided 

into mixed and cold clean list. The algorithm also contains a methodology list to maintain a 

history of recently evicted pages.The experimental evaluation of the proposed algorithm 

compared with previous algorithms is provided and discussed with a sub paging 

mechanism that may further contribute towards an improvement in its performance. 

Keywords: replacement policies, hit ratio, dirty pages, clean pages. 

 

1. INTRODUCTION 

The NAND type operates primarily in 

memory cards, USB flash drives, solid-state 

drives and similar products, for general storage 

and transfer of data. NAND or NOR flash 

memory is also often used to cache configuration 

data in numerous digital products, a task 

previously made possible by EEPROM or battery-

powered static RAM [1].  As shown in figure1, 

flash translation layer stands as the major linker 

and locator of the proper strategies to be applied 

in page management. 

Information perfecting can be extremely valuable 

in any cache design since it helps in diminishing 

the cache miss inertness. Expectation Aware 

Confidence-based Pseudo PAC calculation 

effectively makes utilization of the pre-brought 

data and furthermore spares those data from 

pointlessly being removed from the cache. 

Information get to examples of workload shift 

crosswise over applications[2][3]. A substitution 

calculation can help in enhancing the execution of 

the framework just when it functions admirably 

greater part of the applications in presence.  

2. RELATED WORK: 

To put it plainly, if a substitution calculation 

could settle on choices in view of the get to 

history and the present get to example of the 

workloads, the quantity of hits got can increment 

extensively. The effect of different cache 
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substitution approaches go about as the principle 

main element of framework execution and 

proficiency in Multi-Core Processors [4].  

 

 

 

 

Fig 1: Associative Cache 

The figure 1 shows the cooperative reserve 

model. The upper level memory 

line is influenced to a set and would then 

be able to be mapped on any of the N ways as 

appeared in above figure, along these lines giving 

the likelihood to diminish the quantity of 

contention misses. In this way, the reserve is 

affiliated in a set; which clarifies the name of the 

mapping.  

The set determination can be performed 

by:  

Set = (Memory line address) mod (number 

of sets)  

For instance, It will consider here the 

instance of a 2s KB 2n-way set acquainted 

reserve. Consequently, the reserve contains 

2s+13-n bits per way. Realizing that a line is 256-

piece wide, one concludes that there are 2s+5-n 

lines per set. Along these lines, the list is (s-n+5)- 

bit wide. The recollections are byte-addressable. 

Therefore, the 32-piece address permits access to 

a 235-piece memory. As the width of the reserve 

lines is 256 bits, the fundamental memory 

contains then 227 lines. Therefore, there are 222-

s+n various lines to recognize per reserve set. The 

tag is so (22-s+n)- bit wide. Isolating the 

information and the guidance reserves copies the 

transfer speed on the grounds that the processor 

can give at the same time a guidance demand and 

an information demand. In reality, a heap or a 

store at the same time requires an information just 

as a guidance. 

 A little battery or capacitor may defer 

shutdown until the RAM substance is securely 

spared to a territory of blaze memory re-filled for 

the need a 8-MB support could be duplicated to 

that space [5] [6]. The issue with write back is that 

there is a timeframe when the writes are still in 

cache however not on plate, and if there is a 

disappointment, you hazard loss of information or 

information defilement. Isolating the information 

and the direction caches duplicates the 

transmission capacity in light of the fact that the 

processor can issue at the same time a guideline 

ask for and an information ask [7]. Data perfecting 

can be very useful in any cache architecture since 

it helps in reducing the cache miss latency. 

Additionally, It may utilize non-unpredictable 

magneto resistive RAM or ferroelectric [8] [9]. 

RAM instead of unstable RAM.Switch merge 

gives the ideal execution to NAND streak 

memory. It requires single-piece annihilation and 

N page forms, where N is the amount of pages per 

square. 

3. METHODOLOGY 

That is, each square header hub has its second-

level list table. Since LRU approach isn't as viable 

for consecutive composes, some improved 

substitution calculations, for example, low 

between reference set (LIRS) [10] and versatile 

substitution reserve (ARC) [11] have been 

proposed. At the point when more than one string 

attempts to get to an information thing, it very 

well may be viewed as shared information. 

Compared to data that is accessed only by one 

thread (private data), shared data has to be placed 

in the cache for a longer duration. Where in the 

latter have benefits over it by having the earlier 

cold clean first algorithm by having a limited 

focus with over confined processing towards only 

the temporal localities. The adjustments supported 
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in the global adaptive maintains a clear 

differentiation of the cold, hot and linked clean 

and dirty pages by associating to key data list 

which has all the related sometimes very minor 

data of the referenced page which will totally 

show its impact in the reduced time[12] [13]. This 

is because multiple threads try to access those data 

at different points of time and if a miss is 

encountered, the resulting overhead would be 

relatively high.The figure 2 and figure 3 implicate 

the results of improvement in the hit ratio with the 

stated replacement policies influencing more on 

cleaning the cold clean pages first. 

 

Fig 2: Throughput at levels of Buffers 

 

Fig 3: Reduction in the Erase Count 

Considering this, it is conceivable to see if each 

square has shared or private information (utilizing 

the id of the string that gets to it) and settle on the 

counter qualities fittingly [15]. To fill this need, 

there is a square status register related with each 

reserve square. At the point when a string gets to 

that square, its string id is put away into the 

register [16]. Presently when another string 

attempts to get to a similar square, the estimation 

of the register is set to some irregular number that 

doesn't fall inside the getting to threads. So if the 

register holds that irregular number, the 

comparing square is viewed as shared. 

4. CONCLUSION 

The proposed work focuses on the 

implementation of suitable page replacement 

approaches in memory management with the 

cache within the chip and Flash. Tradeoffs with 

available page replacement algorithms generate 

the path to enhance the algorithms to next 

level.Performance analysis is provided using 

suitable tools that help to indicate the 

overshadowing of the constraints in the existing 

methods. The carried out work show the 

introduction of key data holding the information 

of the recently used pages and the key data of also 

the linked pages to the called list, expecting that 

these pages shall also be called.  

A clear maintenance of the page transfer 

operations is focused by using the adaptive 

algorithm implementation on every tiny aspect 

relatedto the pages of both spatial and temporal 

levels. 
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