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Abstract: Multilevel cache is widely used in modern microprocessor system, the write through policy is used in 

cache memory in order to improve the energy of the cache .This project deal with the new cache architecture, 

bloom filter and the tag array is modified as into partial tag array .the purpose of bloom filter is used to predict the 

cache miss. Array in L2 cache the access time, power consumption is minimized. The partial tag array uses hot 

and cold method to improve the energy efficiency in L2 cache memory. On chip wire delays are becoming 

increasingly Problematic in modern microprocessors. To alleviate the negative effect of wire delays, architects 

have considered splitting up large L2 cache into several banks, with each bank having different access latency 

depending on its physical proximity to the core. 
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I. INTRODUCTION 

Multilevel on-chip cache systems have been widely 

adopted in high-performance microprocessors. To 

keep data consistence throughout the memory 

hierarchy, write through and write back policies are 

commonly employed. Under the write-back policy, a 

modified cache block is copied back to its 

corresponding lower level cache only when the block 

is about to be replaced. While under the write through 

policy, all copies of a cache block are updated 

immediately after the cache block is modified at the 

current cache, even though the block might not be 

evicted. As a result, the write through policy 

maintains identical data copies at all levels of the 

cache hierarchy throughout most of their life time of 

execution. As the memory wall problem becomes 

more significant, the cache tends to occupy more on-

chip resource consuming more power. The dynamic 

power consumption in cache consists of two parts: 

tag comparison and data access. Least recently used 

technique is used for predicting cache hit/miss rate. The 

LRU (least recently used) replacement policy is one of 

the simplest methods in set associative cache. The L1 

cache uses two way set associative mapping and L2 

cache uses four way set associative mapping, the data 

must pass in one of the two or four possible location 

 

 

 

 

1.1 CACHE MEMORY 

Cache memory is random access memory (RAM) that a 

computer microprocessor can access more quickly than 

it can access regular RAM. As the microprocessor 

processes data, it looks first in the cache memory and if 

it finds the data there (from a previous reading of 

data), it does not have to do the more time-consuming 

reading of data from larger memory. Cache memory 

is sometimes described in levels of closeness and 

accessibility to the microprocessor. An L1 cache is on 

the same chip as the microprocessor. L2 is usually a 

separate static RAM (SRAM) chip. The main RAM is 

usually a dynamic RAM (DRAM) chip. 

 

 
 

Figure 1: Flow of cache 
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In addition to cache memory, one can think of 

RAM itself as a cache of memory for hard disk storage 

since all of RAM's contents come from the hard disk 

initially when you turn your computer on and load the 

operating system. RAM can also contain a special 

area called a disk cache that contains the data most 

recently read in from the hard disk. When the 

processor needs to read from or write to a location in 

main memory, it first checks whether a copy of that 

data is in the cache. If so, the processor immediately 

reads from or writes to the cache, which is much 

faster than reading from or writing to main memory. a 

translation look aside buffer (TLB) used to speed up 

virtual-to-physical address translation for both 

executable instructions and data. Data is transferred 

between memory and cache in blocks of fixed size, 

called cache lines. 

 

1.2 WRITE POLICY 

If data is written to the cache, at some point it must 

also be written to main memory. The timing of this 

write is known as the write policy.  In a write through 

cache, every write to the cache causes a write to main 

memory. Alternatively, in a write-back or copy-back 

cache, writes are not immediately mirrored to the 

main memory. Instead, the cache tracks which 

locations have been written over these locations are 

marked dirty. The data in these locations are written 

back to the main memory only when that data is evicted 

from the cache. 

 

1.3 WRITE THROUGH POLICY 

Write through is a storage method in which data is 

written into the cache and the corresponding main 

memory location at the same time. When a write hits 

in a cache, two possible policy choices exist. First, the 

data can be written both into the cache and passed 

on to the next lower level in the memory hierarchy. 

This policy is called write-through  

 
 

Figure: 2 Write through policy with no write 

allocation 

 

Second possible policy on write hits is to only 

write the data to the first-level cache. Only when a 

dirty line is replaced in the cache is the data 

transferred to a lower level in the memory hierarchy. 

This policy is called write-back. The primary problem 

with write-through caches is their higher write traffic 

as compared to write- back caches. One way to 

reduce this traffic is to use a coalescing write buffer, 

where writes to addresses already in the write buffer 

are combined. When a write misses in the write cache, 

the LRU entry is transferred to the write buffer to 

make room for the current write. In actual 

implementation, the write cache can be merged with 

a coalescing write buffer. Write through policy is 

most prefererable in memory application than write 

back policy b ecause  i t  i n c l u d e  t h e  p ro p e r t y  o f  

a u t o ma t i c  update when any changes occur in cache 

block it will reflect into main memory. 

 

2. RELETED WORK 

Many techniques have been developed for reducing 

time and power dissipation in cache memory. su et al 

proposed the technique was the data array can be 

partitioned into many data array during each access 

particular data array can be activated. ghose et al was 

proposed the technique consider the cache memory has 

word line and bit line, when memory cell is 

accessed corresponding bit line is selected. Most 

cache memory design work focus on direct mapped 
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cache and set associative cache, during each access 

particular tag array and data array is activated. In 

phased cache, cache is phased into two parts during 

one access the data array only activated another 

access tag array only activated. The way tag array 

cache method is efficiently reduce the power 

dissipation in cache memory this technique implies 

that the same data is available in L1 and L2 cache 

system. the location of each data is stored in L1 

cache, when the main memory access the data from 

CPU through cache for reducing time. first it check 

the location is available in L1 cache, if it is available it 

transferred to the main memory otherwise it checks 

the data available in L2 cache. This project deals 

with the miss rate can be predicted using bloom filter 

associated with the way tag array from that access 

time and power dissipation can be reduced .the basic 

idea is way tag array has the LRU (least recently used) 

data in memory, by using this technique miss 

prediction rate is less compare to most recently used 

replacement policy. The L1 cache consists of two 

way data array and tag array direct mapping, in L2 

cache four way data array and tag array direct 

mapping technique is used. Bloom filter is used to 

predict the miss rate in cache when the data is not 

available in cache which is called as miss rate which 

can be passed into the tag array. And also tag array is 

acted as partial tag array ,at a time only half of the 

tag will be activated remaining tag will be disable 

mode. 

 

3.    EXISTING METHOD 

In existing method way tagged cache is used for 

exploits the way information in L2 cache to improve 

energy efficiency. We consider a conventional set-

associative cache system when the L1 data cache 

loads/writes data from/into the L2 cache, all ways in 

the L2 cache are activated simultaneously for 

performance consideration at the cost of energy 

overhead. The L1 data cache and L2 unified cache are 

consider as the L1 instruction cache only reads from 

the L2 cache. Under the write through policy, the L2 

cache always maintains the most recent copy of the 

data. Thus, whenever a data is updated in the L1 cache, 

the L2 cache is updated with the same data as well 

 
Figure 1:  Existing method 

 

This results in an increase in the write accesses to 

the L2 cache and consequently more energy 

consumption In the case of a write hit in the L1 cache, 

only one way in the L2 cache will be activated 

because the way tag information of the L2 cache is 

available, i.e., from the way-tag arrays we can obtain 

the L2 way of the accessed data. While for a write 

miss in the L1 cache, the requested data is not stored 

in the L1 cache. As a result, its corresponding L2 way 

information is not available in the way-tag arrays. 

Therefore, all ways in the L2 cache need to be 

activated simultaneously. For L1 read operations, 

neither read hits nor misses need to access the way-tag 

arrays. This is because read hits do not need to access 

the L2 cache; while for read misses, the corresponding 

way tag information is not available in the way-tag 

arrays. As a result, all ways in the L2 cache are 

activated simultaneously under read misses 

 

4.    PROPOSED TECHNIQUE 

In proposed technique is used to predict both hit and 

miss rate of the cache. The hit rate is predicted based 

on keep the data in L2 cache into L1 cache with 

location of each data .the cache memory consists of 

structure include each  data   array   with   

corresponding   tag   array. TLB a translation look 

aside buffer used to speed up virtual- to-physical 

address translation for both executable instructions and 

data. The data cache is usually organized as a 
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hierarchy of more cache levels (L1, L2, etc). . It 

consider a conventional set-associative cache system 

when the L1 data cache loads or writes data from/into 

the L2 cache, all ways in the L2 cache are activated 

simultaneously for the performance consideration at 

the cost of energy overhead. The proposed way-tagged 

cache exploits this fact to reduce the number of ways 

accessed during L2 cache accesses. When the L1 data 

cache loads a data from the L2 cache, the way tag of 

the data in the L2 cache is also sent to the L1 cache 

and stored in a new set of way-tag arrays. These way 

tags provide the key information for the subsequent 

write accesses to the L2 cache. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  proposed technique 

 

The proposed technique includes the bloom filter 

which is in part of L1 used to prediction of the miss 

rate. When the data is not available in cache memory 

that is called as miss which is pass into the tag array. 

 

5.    BLOOM FILTER 

A bloom filter is a space efficient probabilistic data 

structure and there must also be different hash function 

is used. Figure 1 illustrates the counting Bloom filter 

(in short, Bloom filter throughout this paper) used in 

our work. The Bloom filter (BF) consists of BF 

entries (counters) and a hash function mapping an 

input address to one of BF entries. Note that each 

cache way has its own BF. The figure illustrates how 

the BF is managed and used to detect the non-

existence of an input address, i.e., cache miss for the 

corresponding way called per-way cache miss. In 

Figure 1 (a), an address, 0x100 is entered into the BF 

and the counter value of its entry is incremented by 

one. In Figure 1 (b), another address, 0x300 is 

entered. It shares a BF entry with the address 0x100. 

Thus, the counter value is incremented by one and 

set to two. Note that when an entry exits the BF, i.e., a 

cache line is evicted from the cache, the counter value 

of the corresponding BF entry is decremented by one. 

Wherever a list or a set is used and space is at a 

premium, consider using a bloom filter if the effect of 

false positive can be mitigated. In cache memory, hot 

data identification has a critical issue on its operation. 

Main memories are becoming sufficiently large that 

most data can be stored in main memory but fast 

access the temporary data can be stored in cache. 

during retrieve of data from memory to CPU through 

cache .if the data is available in memory it is called 

hit otherwise it is miss. This miss data can be 

predicted using hot and cold method. 

 

6.    HOT AND COLD METHOD 

During of the period between t1 and t2, it is 

continuously referenced. Between t2 and t3, it is no 

longer referenced. At time t3, it is evicted. That this 

two periods hot and cold periods, respectively, as 

shown in the figure. We call cache lines in hot (cold) 

period hot (cold) cache lines. Hot period produces the 

high performance in cache cold period provides low 

performance in cache. In this project hot and cold 

method is one of the method used in bloom filter 

which is used for determine the miss rate prediction. 
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On arrival of a new access to the cache, the 

partial tag- enhanced BF is first checked. If the check 

gives a cache miss as the result, there is no access in 

the cache way. it is transmitted into the tag array for  

the  cache  ways where their BF checks do not give a 

prediction of per way cache miss, the tags of hot cache 

lines are compared with the input tag (Hot check ). 

We call the hit in hot check hot hit. If there is no hot 

hit, then the tags of cold cache lines are compared 

with the input tag (Cold check).and also when there is 

a hit in BF the data will be stored in write buffer. 

 

7. RESULT ANALYSIS 

 

 
Figure 3: Result of exisisting method 

 

 

 
 

Figure 4:  Result of tag array 

 

Table 1: comparison of existing and proposed 

method 

 

Method Power 

description 

Frequency Power Time 

Existing Quiescent 25MHZ 358.09 6.8ns 

50 MHZ 370.88 

Proposed Quiescent 25MHZ 355.36 5.1ns 

50 MHZ 365.43 

 

In above results shows that the comparison of 

existing and proposed method of L2 cache .the result 

of tag array shows that for particular operation only 

corresponding data and tag is selected. 

 

8. CONCLUSION 

This paper presents a new energy efficient cache 

technique for high performance microprocessors 

employing the write-through policy. The proposed 

technique attaches a tag to each way in the L2 

cache. This way tag is sent to the way tag arrays in the 

L1 cache when the data is loaded from the L2 cache 

to the L1 cache. Using way tag of L2 data into L1 

cache, the power and access time can be reduced. tag 

array can be modified as into partial tag array and 

bloom filter is also used to predict the miss rate. 

Which is included in L1 cache, using this technique 

both miss rate and hit rate can be calculated. The future 

work can be taken over in L3 cache to reduce the 

access time. 
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