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Abstract-ln RAM memory, while command was
passed from CPU to RAM memory there will be
address mapping was made during recovery of data.
This may take much time compare to CAM memory
based address fetching. In this paper, we implement
the new form of hybrid RAM with CAM memory in
renaming and recovering the data. Here we also
implement new form of CAM architecture to improve
the speed of processing.  Modern superscalar
processors implement register Renaming using either
random access memory (RAM) or Content-
addressable memories (CAM) tables. The design of
these Structures should address both access time and
misprediction Recovery penalty. Although direct-
mapped RAMs provide faster Access times, CAMs
are more appropriate to avoid recovery Penalties. The
presence of associative ports in CAMs, however,
Prevents them from scaling with the number of
physical registers And pipeline width, negatively
impacting  performance, area, and Energy
consumption at the rename stage. In this paper, we
present a new hybrid RAM—CAM register renaming
scheme, which combines the best of both approaches.
In a steady state, a RAM provides fast and energy-
efficient access to register mappings. On miss
peculation, a low-complexity CAM enables
immediate recovery. Experimental results show that
in a four-way state-of the art superscalar processor,
the new approach provides almost the same
performance as an ideal CAM-based renaming
scheme, while dissipating only between 17% and
26% of the original energy and, in some cases,
consuming less energy than purely RAM-based
renaming schemes. Overall, the silicon area required
to implement the hybrid RAM—-CAM scheme does
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not exceed the area required by conventional
renaming mechanisms.
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LINTRODUCTION

Content-addressable memory (CAM) is a special
type of computer memory used in certain very high
speed searching applications. Memory map is a
structure of data that indicates how memory is laid
out. Memory maps can have a different meaning in
different parts of the operating system. A logical
source register is renamed using its identifier to
obtain the current mapping. This is performed faster
and more efficiently in terms of energy with a RAM
structure.

The RAM is directly indexed by a source
register, whereas this register is compared against all
current mappings in the CAM. CONTENT
Addressable Memory (CAM) is an application
specific memory that allows its entire contents to be
searched within a single clock cycle. Binary CAM
performs exact-match searches, while a more
powerful Ternary CAM (TCAM) allows pattern
matching with the use of “don’t cares.” Don’t cares
act as wildcards during a search, and are particularly
attractive for implementing longest-prefix-match
searches in routing tables Dynamic storage of ternary
data requires refresh operation and an embedded
DRAM process, while static storage of ternary data
requires considerable layout area.
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DRAM based main memory significantly
increases the power and cost budget of a computer
system, new memory technologies such as Phase-
change RAM (PRAM), Ferroelectric RAM (FRAM),
and Magnetic RAM (MRAM) have been proposed to
replace the DRAM. Among these memories, PRAM
is the most promising candidate for large scale main
memory because of its high density and low power
consumption. In previous researches, a hybrid main
memory approach of DRAM and PRAM is adopted
to make up for the latency and endurance limits of
PRAM. On the other hand, large amount of a main
memory is used for page cache to hide disk access
latency. Many page caching algorithms such as LRU,
LIRS, and CLOCK-Pro are developed and show
good performance, but these are only consider the
main memory with uniform access latency and
unlimited endurance. They cannot be directly adapted
to the hybrid main memory architecture with PRAM.

In this paper, propose a new page caching
algorithm for the hybrid main memory. It is designed
to overcome the long latency and low endurance of
PRAM. On the basis of the LRU replacement
algorithm, we propose page monitoring and
migration schemes to keep read-bound access pages
to PRAM.

MEMORY MANAGEMENT

It is the act of managing computer memory.
The essential requirement of memory management is
to provide ways to dynamically allocate portions of
memory to programs at their request, and freeing it
for reuse when no longer needed. This is critical to
the computer system.

A page virtual page is a fixed-length
contiguous block of virtual memory, and it is the
smallest unit of data for the memory allocation
performed by the operating system for a program
and transfer between main memory and any other
auxiliary store, such as a hard disk drive.

Virtual memory allows a page that does not
currently reside in main memory to be addressed and
used. If a program tries to access a location in such a
page, an exception called a page fault is generated.
The hardware or operating system is notified and
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loads the required page from the auxiliary store (hard
disk) automatically.
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A program addressing the memory has no
knowledge of a page fault or a process following it.
Thus a program can address more (virtual) RAM than
physically exists in the computer. Virtual memory is
a scheme that gives users the illusion of working with
a large block of contiguous memory space when in
actuality most of their work is on auxiliary storage
(disk). Fixed-size blocks (pages) or variable-size
blocks of the job are read into main memory as
needed.

This paper features: 1) a compact TCAM
cell based on a novel 4T static storage cell and 2) a
match sensing scheme that increases speed and
reduces power consumption by limiting

The voltage swing of the match-lines (MLs)
and minimizing the Switching activity of the search-
lines (SLs). One method for avoiding soft errors in
CAMs is to use DRAM cells, which have high soft-
error immunity, as the storage instead of SRAM
cells. Using DRAM cells, however, results in
increased design complexity and fabrication costs.
Another method for reducing the SER in CAM
implements an embedded DRAM (e-DRAM) block
alongside an SRAM-based CAM the e-DRAM block,
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which includes ECC circuitry is used to continuously In fig 2(a), there are two types of units are presented
write correct data into the CAM. Thus, in the worst such as comparison unit and SRAM unit.
case, any soft error in the CAM is overwritten.

SL

1. EXISTING APPROACHS ML
_“I M1

The existing work is used to reduce the A b
overall power consumption and increase the VDDNML.
searching speed by using power gated match line
(ML) sense amplifier. The sense amplifier is used to i ~D40§]‘ D
reduce the power consumption of the content VoL
addressable memory (CAM).The existing system s {}c
having some steps to find the power levels in each WL —
match lines during the compare operation. These
steps are Initialize memory, Extract counting of 1’s,
Extract parity bit, Detect ML sensing line, Check Fig 2(a) power control unit for four rows
power level.
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The fig(2) contains two separate metal rails
such as VDDML and VDDL.The row based match line
sense amplifier and its consists of a delay loop and a
gated power transistor. The power gated transistor is
denoted as Px .This type of transistor is used for self
turn off after the comparison result achieved.

LOADIP EXTRACTPARITY |—— CREATE CONTENT

The comparison unit is defined as transistor e ToLeOTER R

.. ¥ ATA I
M1 to M4.the SRAM unit is defined as cross coupled or —  En FlievELonaing ] SEARCHDATA
inverters. The content addressable memory and the
priority encoder are powered by VDDML and

VDDL respectively. Fig 3.Block Diagram Of CAM

In fig(3) initialize memory stage, first made
the CAM memory architecture which gives condition
to ML sensing line to detect power level. Here we
give total content information of data address.

Psychology, memory is the process in which
information is encoded, stored, and retrieved.
Encoding allows information that is from the outside
world to reach our senses in the forms of chemical
= and physical stimuli. In this first stage we must

- - o change the information so that we may put the
— ALo I memory into the encoding process. Storage is the
second memory stage or process. This entails that we
g . maintain information over periods of time. Finally
the third process is the retrieval of information that
we have stored. We must locate it and return it to our
1 Mol T consciousness. Some retrieval attempts may be
effortless due to the type of information.

VDDALo
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VDDMLm-1

POWER CONTROL | N PIT ST ARCHWORD RECISTER | In extract counting of 1’s stage, extract
number of “1” in the stored words are counted and
kept in the Counting bits segment. The data input for
searching also made the same process. This

Fig 2.CAM architecture
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information was first compare and finally search was
done for matched number of ones.

In Extract parity bit stage, extract parity bit
for the stored words and keep it in parity bit segment.
Comparing and checking are done as same as in
counting bit formation. Content addressable
memory(CAM) parity checking is the storing of a
redundant parity bit_representing the parity (odd or
even) of a small amount of computer data (typically
one byte) stored in random access memory, and the
subsequent comparison of the stored and the
computed parity to detect whether a data error has
occurred. The parity bit was originally stored in
additional individual memory chips; with the
introduction of plug-in DIMM, SIMM, etc. modules,
they became available in non-parity and parity (with
an extra bit per byte, storing 9 bits for every 8 bits of
actual data) versions.

In Detect match line (ML) sensing line
stage, extract the matching line in the register and
also gives controlling for each ML sensing lines.
These ML sensing lines consists of controlling block
at each output. This compare power level and gives
command to power supply.

At the end of each ML line, there was a
controlling  block  which  contains CMOS
arrangement. This block checks the power level of
ML line by connecting ML line to gate terminal. If
the power level exceeds threshold level, then it gives
trigger to power supply to turn OFF. In this case the
number of one’s are calculated and it is collected
from the data array .this number of one’s are stored in
another array and then perform the compare
operation up to the output data are obtained. From
this operation the size of the data array was reduced
therefore the power and delay was reduced. The
power was reduced by using one logic circuits.

II.PROPOSED SYSTEM

In our proposed technique, implement new
form of CAM architecture to reduce the existing
draw backs. In searching the data in CAM memory,
first check the parity bit for input data and content in
memory. Then we count number of ones in parity bit
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data to form as an index for fetching data. Then this
was given to RAM memory to renaming or update
the data. Due to this architecture, we can get correct
fetched data .Also we can get speed process of
fetching data by new CAM architecture .RAM is an
acronym for random access memory, a type of
computer memory that can be randomly accessed;
that is, any byte of memory can be accessed without
touching the preceding bytes. RAM is the most
common type of memory found in computers and
other devices, such as printers. Common usage, the
term RAM is synonymous with main memory, the
memory available to programs. For example, a
computer with SMB RAM has approximately 8
million bytes of memory that programs can use. In
contrast, read only memory refers to special memory
used to store programs that boot the computer and
perform diagnostics. Most personal computers have a
small amount of ROM (a few thousand bytes). In
fact, both types of memory (ROM and RAM) allow
random access. To be precise, therefore, RAM should
be referred to as read/write RAM and ROM as read-
only RAM. Here there are some modules are used to
find the performance of the processor such as ,
Initialize memory, Extract counting of 1’s, Extract
parity bit, Detect ML sensing line, Update page. The
update page is used to update the searched address

and page information in RAM memory. In the figure
4 the input data was given into the address
calculation and its calculates the number of one’s in
the input.

The address of the data was stored into the
index. Here the decoder was used to searching the
table basis of the index values. The data array is used
to store the retrieve data from the decoder. The RAM
and CAM having different address basis so the page
mapping is used to create the address basis for the
RAM.

If the size of the data array was reduced
means ,automatically the size of the cam array was
decreased .Therefore the searching time of the input
data was reduced that means the searching speed of
the cam was increased and also its having low power
for the searching operation. The proposed system
having the high searching speed and low power in
the computer networks, computer routers and data
comperssors Tthe main advantage of this architecture
is high speed and low power, area efficiency.
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The figure 4 shows that the flow diagram of
the CAM-RAM architecture for increasing the
processor performance.

IV. RESULTS AND COMPARISON
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The CAM-RAM architecture having high
searching speed when compared with the existing
system .The CAM-RAM architecture is used to
increasing processor performance that is low power,
high speed ,area .
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Fig 6 to fig 9 show that the performance of the
proposed system .The proposed system having the
power consumption is 42.38 and its also reduces the
size of the processor.

HI.CONCLUSION

In our project, implement hybrid
combination of RAM with CAM architecture .In our
proposed method, we change the architecture of
CAM design to speed up the process. Experimental
result shows better performance result than
traditional CAM architecture. We presented a
renaming mechanism consisting of a RAM table and
a low-complexity CAM table, as a hybrid design that
took the best of both approaches. Experimental
results showed that a two-way hybrid approach
achieved small performance slowdowns (about 2%
and 1% for integer and floating-point benchmarks,
respectively) with respect to a four-way CAM-based
renaming mechanism that was able to recover in one
clock cycle. These small slowdowns were
accompanied by a drastic reduction of the original
associative searches carried out in the CAM-based
approach to only 8% and 3%. Hybrid designs also
reduced the dynamic energy by 16% and 12% with
respect to the original CAM consumption, closing the
dynamic energy consumption gap between CAM and
RAM approaches.
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