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Abstract: The microprocessor system’s Caches consume
much of a power and energy consumption. In this paper, a
set associative cache system and way tagged L2 cache and
way tagged L2 cache with counting bloom filter caches are
compared. The tagged cache beyond continue the method
tag of level two cache in the level one cache for the duration
of understand writing process, this process prepare level
two cache towards operate within a corresponding map
in absolute process in the time of write hits that results in
mainstream of the level two cache access. Here CBFs are
proposed in the way tagged L2 cache to recover the energy
and swiftness of membership tests by maintain a vague
and compact demonstration of a large set to be searched.
Designs were developed using behavioural VHDL and
synthesized in Xilinx 8.1 Spartan 2E device. Experimental
results were showing that the future way tagged L2 cache
with CBF consumes lesser 50% of power than the set
associative cache systems.

Keywords: CBF, Energy and power, Set associative cache,
Way tagged L2 cache.

1. INTRODUCTION

The level of more on-chip system cache has been extensively
processed in more microprocessor system. The memory cache is
a hugely quick memory that is insert into the CPU and processed
independent chip. The usage of central processing unit in
the cache memory to combine the instruction this are jointly
enforced to execute the programs, developing global system
speed and compressing power dissipation. The structure level
of the on-chip cache get maximized, the energy consumption
per unit area also get rising regularly [2]. To maintain the data
width all over the memory hierarchy write-after and write-over
line of action were usually managed. Below the mark reverse
rule, an altered cache slab was modified reverse to this pertinent
under level cache at most period of the block was regard to be
exchanged.

The period of mark from side to side rule, each samples of a
cache slab were moderated instantly following the cache block

was updated at the present cache, for all that the block great
and impressive power of strength was not be removed. So,
the policy write-through continues same data levels sample at
all in the cache hierarchy all over more the time of running
the process [1]. This feature was significant as complemented
metal oxide semiconductor expertise be scale keen on top of
the nanometre array; the yielding error has established because
a substantial consistency question within on chip store memory
system. It has be finished to sole occasion more bit upset is
attainment inferior inside on chip recollections [4].

These difficulties have be address next to unlike level of the
plan. At the structural design stature an efficient explanations
are to remain information reliable in the middle of a variety of
memory levels pecking order to shield the scheme from give
way due to flexible error. Usually, store mark from side to side
rule is intrinsically too learnt in the direction of spongy error
for the cause that the information next to everyone connected
level of the store pecking order to be reserved constant [8]. This
is designed for the reason that below the mark from side to
side rule, caches at the lesser height practice additional access
throughout write operations [9]. There is a fundamental cache
design trade-off between a set-associative cache and direct-
mapped cache.

II. Two-LEVEL CACHE

This is alevel of one and two cache system in Fig. 1. But the level
one information cache apparatus the mark reverse regulation, a
mark thump within the Level one store don’t require to right
of right of entry the Level 2 store. Stipulation of the Level one
store is writing from side to side, after that together Level one
and Level two caches require to be accepted for each write
process [10]. The write through rule incur additional mark
access inside the Level two store, which within revolve add
in the direction of the power utilization of the store scheme.
Energy rakishness was at the present measured because the
significant problems inside store plan. Usually On-chip caches
know how to get through regarding 50% of the whole energy in
high-presentation microprocessors.
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Fig. 1: Two-Level Cache Architecture

III. WAY TaGGED CACHE

The most important task of this way-tagged cache that exploits
the technique in sequence in Level two cache intended for
getting better the energy effectiveness. This exploits that the
fact that decrease figure of conduct accessed throughout Level
two cache accesses [5]. This method tag as long as the input in
order intended for the following mark access to the Level two
store. Inside usual, together the understand writing and position
fountain pen to paper accesses in the Level one cache might
require in the direction of admission the Level two in Fig. 1
store.

TaBLE I: EQuaL L2 RiGHT oF ENTRY MODE IN DISSIMILAR
OPERATION IN THE L1 CACHE

Operations in the L1 Cache
Read Read Write Slap Write

Slap Overlook Overlook
L2 | Negative | Position Straight Position
access associa- mapping associative
tive

This access guide towards dissimilar operation within the
method tag store, because abridged in board one. This way-
tagged cache architecture consists of a number of novel

mechanisms mode label buffer, way register, way-tag arrays,
way decoder in Table I.

A. Arrays Way-Tag

During this way-tagged cache, every cache row within
the Level one cache keeps its Level two method [11] tag in
sequence within the applicable opening of the method label
array, everywhere just single Level one information collection
in addition to the matching way label collection were worn in
favour of effortlessness in Table II.

TaBLE II: PrROCESS OF ARRAY WAY TAG

Write Fill in Process

One One Put in writing arrays of way-tag

One Zero Understand writing arrays of
way-tag

Zero Zero Not right of entry

Zero One Not right of entry

B. Buffer of Way Tag

The buffer of Way-tag supplies the way-tags temporarily
understands writing beginning the arrays of method label.



Analysis of Energy Efficient Two Level Cache Using Counting Bloom Filter 3

The number of entries in the buffer of method label was alike
because the mark down buffers of the Level one store and also
shares the charge of indication through it. The shock absorber
way tag have divide put in writing and understand writing logic
in order to maintain equivalent understand writing and inscribe
press like to the put in writing buffer of the Level two cache in
Fig. 1.

C. Decoder Approach

The position of the decoder approach was to translate technique
tags and trigger barely the determined habits in the Level two
cache. While the dual signs are worn, the row dimension of
method label array was designed because bits of n = log,N,
where n is the figure of approach in the Level two cache in
Fig. 1. This minimized the power transparency as of the extra
supports and the bang on chip region was insignificant.

D. Register Approach

This register approach was provided the tag technique in favour
of the arrays approach. Designed for a technique Level two
cache, labelled 11, 00, 01 and 10 be located within the method
list in Table II. Every category single method inside the Level
two cache. The information preserve be encumbered as of the
Level two caches during the Level one cache, the matching
approach tag in the method record was transmitting to the mode
label arrays [10].

For the reason with the purpose of these innovative workings,
the tagged approach store operates by means of diverse methods
through understand writing and mark process in the table one.
Into this tagged approach cache lone the method containing
the needed information was processed within the Level two
collection for a put in writing hit in the Level one store amateur
dramatics the Level two store consistently a straight following
accumulation to reduce power utilization lacking introduce
presentation visual projection [9].

IV. TAGGED METHOD OF CACHE WITH COUNTING
Broowm FIiLTER

A. Bloom Filter Process of Counting

For the most part of the structure methods provides on system
including bloom filters to advance in the lead of power,
difficulty, and wait of a range of processor design. Used for
case of counting bloom filters be able to processed to recover
the energy and presentation in snoop-coherent multiprocessor
or multi-core systems.

It also know how to be applied to get better the measurability
of cache weight preparation queues and to decrease teaching
outputs by maintain in near the beginning fail to stop resolve
at the Level one information accumulation. In the top of uses

in counting bloom filters applied to cancelled broadcasts top of
the interconnection system in multiprocessor systems and also
decrease process to a great deal larger and thus a large amount
slower and energy tag cache arrays or pleased addressable
recollections in Fig. 2.

As shown in Fig. 3, a counting bloom filters was theoretically
an array of counts indexed from first to last a disorder role of
the element below devotion tests. It process three operations: 1)
increase count 2) decrease count and 3) examination condition
the count is nothing. The operations of two process are
corresponds to calculate by one, and the operation of addition
to proceeds factual or fake (bit output = single). The operations
of two process are corresponds it as promoted and to the third
one as a probe. It is considered by it is figure of entries and also
the width of calculate per entry.
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Fig. 2: CBF as a Black Box

B. Bloom Filter of Partial Tag Enhanced

In-case of a single on access, the unique Bloom filter cannot
inform whether the receiving talk to is applying within the store
method. So the verifying of the attendance of receiving address
in-case of single ton access, this unfair method is processed in
Fig. 3.
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Fig. 3: Bloom Filter With Partial Tag
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Sometimes we need to perform the concurrent statements also
so for that partial tag is used to check the concurrent statements.
Here tag has first four MSB bits. Here checking of value can be
performed in the hash table, if any value present in tat hash table
means data out value is 1 otherwise it will not go to inside of the
operation so the overall power, energy, delay can be reduced.
The proposed method tagged cache with the counting bloom
filter.

V. RESULTS AND DISCUSSIONS

The designs are analysed in this paper have been developed
using VHDL and synthesized in Spartan 2E device of
2s600efg676-6. Here the analysis can be made in terms of
power, delay, and energy in Fig. 4, 5 and 6. From the comparison
results of Table 111 49.80% of the power can be reduced in the
proposed way tagged cache with the counting bloom filter.
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Fig. 5: Simulation Output for Way Tagged Cache With CBF
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Fig. 6: Simulation Output for Way Tagged Cache

TaBLE III: ComPARISON RESULTS

Parameters Two Way Cache Way Tagged Cache Way Tagged Cache With CBF (Proposed)
Power (mW) 227.80 155.88 114.34
Delay (ns) 16.225 15.930 7.34
Frequency (MHz) 61.633 62.77 132.184
Power*Delay 3696.05 2483.168 839.2256
LUT RAM 5 6 4
ROM 2 2 1
Counters 1 2 1
Registers 54 77 21
Comparators 5 6
MUX - 1
Add/Sub 1 1 -
XORs - - 1
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