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Abstract— Cache write through policy is being
employed in many high performance microprocessor
in order to improve the performance and in achieving
good tolerence to the soft errors in on-chip caches.The
most critical issue in cache design is power dissipation.
Way-tagged cache architecture is used to improve the
energy efficiency of write through caches.The way tags
of L2 cache are maintained in L1 cache during read
operation and in this proposed technique the L2 cache
works in a direct-mapping manner during write hit.In
this technique a tag is being attached to each way in
the L2 cache.The data is loaded from the L2 cache to
L1 cache.By utilizing the way tags stored in way tag
array the L2 cache can be accessed as a direct
mapping cache during write hits so the cache energy
consumption is being reduced.This way tagging idea
can be applied to the existing low power cache
techniques.This technique can be implemented along
with the filters so that the power consumption can be
further reduced.
Index Terms —Cache, way tagged cache, cache hit and
miss,power consumed.

I INTRODUCTION
Cache lines is that transfer of data between memory
and cache in blocks of fixed size.A cache entry is
being created when a cache line is copied from
memory into cache.The cache entry includes the
copied data and the requested memory
location.When a read or write operation has to take
place in the main memory the corresponding entry
in the cache is being checked.The contents of the
requested memory location is being checked by the
cache in any cache line that may contain the
required address.A cache hit has occurred when the
processor finds the memory location is in the cache.
If the memory location has not occurred then a
cache miss has occurred.
Processor immediately reads or writes the
data in the cache line is known as cache hit.A cache
miss is when the cache allocates a new entry and the
data is copied from main memory.When the number
of requests that can be served from cache increases
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then the overall system performance becomes
faster.Caches are relatively small to be cost efficient
and to use the data efficiently.If the data is
requested again that has been recently used then the
references exhibit temporal locality. If the data is
requested that is physically store close to data that
has been requested already then references exhibit
spatial locality.

II RELATED WORK
The partitioned cache data arrays into sub banks
was proposed by Suetal.,(1997).Ghose et al.,(1999)
proposed the way of dividing the cache bit lines into
small segmentations.Way concatenation is the
another technique proposed by Zhang et al.,(2003)
which reduces the cache energy in embedded
systems.Another approach is to employ the redunant
cache to predict the incoming references was
proposed by Min et al.,(2004).The location cache
needs to be triggered for each and every operation
in L1 cache which wastes energy if the hit rate is
higher in L1 cache. When comparing the above
related work phase caches and way predicting caches
are most commonly used in case of high performance
processors. This proposed technique achieves better
efficiency with no performance degradation.The basic
idea is to keep the smaller number of most recently
used addressess.For phased caches energy consumption
of accessing tag array accounts for a significant portion
of total L2 cache energy.

III CACHE ARCITECTURE
Here a conventional set associative cache system is
considered where the L1 data cache loads or writes
the data from or into the L2 cache.The L2 caches
are activated simultaneously for the performance
consideration. Fig 3.1 illustrates the architecture of
two-level cache.IN case of write through policy the
L2 cache maintains the most recent copy of the
data.So whenever a data is being updated in the L1
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cache then the L2 cache is also being updated with
the same data as well.The result of this is increase in
the write accesses to the L2 cache.

corresponding way tag information is not available
in the way-tag arrays.

IV WAY TAGGED CACHE
A.Way-tag arrays
In the proposed cache each cache line in the L1
cache keeps its L2 way tag information in the
corresponding entry of the way tag arrays as shown
in figure 4.1, where only one L1 data array and
associated way-tag array are shown.When a data is
loaded into L1 cache from L1 cache, the way tag of
the data is written into the way-tag array.When the
data is being updated in the L1 data cache the
corresponding data in L2 cache needs to be updated
as well.The way tag is stored in the way tag array is
then forwarded to the way-tag buffer along with the
Fig1: Conventional cache architecture

A.

Two-level cache

The locations of the data copies in L1
cache will not change till the data are evicted from
the L2 cache.The proposed cache exploits the fact to
reduce the number of ways to access during L2
cache.When the L1 data cache loads the data from
L2 cache then the way tag of the data in the L2
cache is also sent to the L1 cache and it is being
stored in a new set of way-tag arrays.

data from L1 data cache.The data arrays and the
way tag arrays share the same address because the
mapping between the two is exclusive.When the
read and write signal of the way tag arrays is
generated from the read or write signal of the data
arrays in the L1 data cache as shown in the fig.4.1.
A control signal known as UPDATE is got from
cache controller.During the read operation of the L1
cache the way tag arrays need not be accessed and
so they are deactivated to reduce energy overhead.

B.Read and Write in Cache
Generally both write and read accesses in the L1
cache may need to access the L2 cache.In case of
proposed cache system different operations are
being accessed.In case of write through policy all
the write operations of the L1 cache need to access
the L2 cache.When write hit occurs in L1 cache
only one way in L2 cache wil be activated because
way tag information is available from the way tag
arrays we can obtain the L2 way of accessed
data.For write miss in the L1 cache the required data
is not stored in the L1 cache.All ways of L2 cache
have to be activated in same time.In order to avoid
performance degradation way tag arrays has to be
accessed at the same time. For read operations in
case of l1 cache neither read hits nor misses need to
access the way-tag arrays because read hits do not
need to access the L2 cache,while in read misses the
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Fig2: Way tag arrays
B. Way tag buffer
This temporarily stores the way tag reads from the
way tag array.The implementation of the way tag
buffer is shown in fig.4.2. It has the same number of
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entries as the write buffer of L2 cache and the
control signal is shared with it.Each entry of the
way tag buffer has n+1 bits.where n is the line size
of way tag arrays.An additional ststus bit is there
which shows whether the operation is in the current
entry is a write miss on the L1 data cahe.All the
ways of L2 cache need to be activated when a write
miss occurs as the way information is not available.
It is updated with the read operations of way tag
arrays at the same clock cycle.

two level conventional cache architecture the cache
hit and cache miss is being done in both the levels of
the cache.Here both the data read and write operations
takes places.The way tag cache is used to hit the data
so that the power is consumed less than the
conventional type. The power comparison of both the
type is given and there is a great difference beween
the two types.

C. Way decoder
Way decoders function is to decode way tags and
activate the desired ways present in the L2
cache.The line size of the way tag array is n=log2 N
bits,where N is the number of ways in the l2
cache.So the energy is being minimized.For a L2
write access the way decoder works as n-to-N
decoder that selects one way enable signal.This
operates along with the decoders of the tag and data

VII. CONCLUSION
Fig3:Way decoder
arrays in the l2 cache.In case of a write miss or a
read miss in L1 cache so that all ways in L2 cache
are activated.
D. Way register
Way register provides the way tags for the way tag
array.in case of four way L2 cache labels
“00”,”01”,”10”,”11” are stored in the way register
and tagging in the L2 cache and the corresponding
way tag is sent to way tag arrays.this operates under
different modes during different kinds of operation.

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 being sent to the way-tag arrays in
the L1 cache when the data is loaded from the L2
cache to the L1 cache. Utilizing the way tags stored
in the way-tag arrays, the L2 cache can be accessed
as a direct-mapping cache during the subsequent
write hits, thereby reducing cache energy
consumption. The future work is to use the partial
way tag in the way tag array to improve the accuracy
of cache miss and to reduce the tag comparisons of
cache hit.This reduces tag comparison and so the
power is consumed.

VI. RESULTS AND DISCUSSIONS
The results are being simulated for both the
conventional and the existing architecture.In case of
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Freescale Semiconductor, Austin, TX,
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