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Algorithm and Architecture for a Low-PowerContent-Addressable Memory Basedon Sparse Clustered Networks




ABSTRACT
We propose a low-power Content-Addressable Memory (CAM) employing a new algorithm for associativity between the input tag and the corresponding address of the output data. The proposed architecture is based on a recently developed sparse clustered-network using binary connections that onaverage eliminates most of the parallel comparisons performed during a search. Therefore, the dynamic energy consumption of the proposed design is significantly lower compared to that of a conventional low-power CAM design. Given an input tag, the proposed architecture computes a few possibilities for the location of the matched tag and performs the comparisons on them to locate a single valid match. TSMC 65 nm CMOS technology was used for simulation purposes. Following a selection of design parameters such as the number of CAM entries, the energy consumption and the search delay of the proposed design are 8%, and 26% of that of the conventional NAND architecture respectively with a 10% area overhead. A design methodology based on the silicon-area and power budgets, and performance requirements is discussed.



       
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Once a search data word is applied to the input of a Content Addressable Memory, the matching data word is retrieved within a single clock cycle if it exists.
· There exists at least one active connection from each cluster in P2 toward a neuron in P2, that neuron is activated. 
· Although dynamic CMOS circuit techniques can result in low-power and low-cost CAM’s, these designs can suffer from low noise margins, charge sharing, and other problems not to be energy efficient when scaled.
· Thus a new family of associative memories based on SCNs has been recently introduced and implemented using field-programmable gate arrays (FPGAs). 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The drawback of this architecture is that the banks can overflow since the length of the words remains the same for all the banks.
· Although dynamic CMOS circuit techniques can result in low-power and low-cost CAMs, these designs can suffer from low noise-margins, charge sharing and other problems.
· Although a NAND-type CAM has the advantage of lower energy consumption compared to that of the NOR-type counterpart, it has two drawbacks: a quadratic delay dependence on the number of cells due to the serial pull-down path, and a low noise margin. 
· A drawback of such methods, unlike SCN-CAM, is that as the length of the tags is increased, the cycle time and the circuit complexity of the pre-computation stage is dramatically increased. 
2.2. PROPOSED SYSTEM 
· The dynamic energy consumption of the proposed design is significantly lower compared with that of other conventional low-power Content Addressable Memory design. 
· To overcome this, novel hierarchical priority encoder architecture suitable for high-density CAM was proposed. 
· A high-performance AND-type match-line scheme is proposed in, where multiple fan-in AND gates are used for low switching activity along with segmented style match-line evaluation to reduce the energy consumption.
· In the proposed design, we demonstrate how it is possible to reduce the number of comparisons to only N bits.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In this paper, an extended version is presented that elaborates the effect of the design’s degrees of freedom, and the effect of non-uniformity of the input patterns on energy consumption and the performance.
· The MLs are highly capacitive, a sense amplifier is typically considered for each ML to increase the performance of the search operation.
· A high-performance AND-type match-line scheme is proposed in where multiple-fan-in AND-gates are used for low switching activity along with segmented-style match-line evaluation to reduce the energy consumption.
· In SCN-CAM, we use the NOR-type CAM structure, in order to to take advantage of its better noise margin and the low latency, compared to the NAND-type counterpart. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 128x128b high-speed wide-AND match-line content addressable memory in 32nm CMOS
	A. Agarwal, S. Hsu, S. Mathew, M. Anders, H. Kaul, F. Sheikh, and R. Krishnamurthy, 
	A 128-entry × 128b content addressable memory (CAM) design enables 145ps search operation in 1.0V, 32nm high-k metal-gate CMOS technology.

	Two new techniques integrated for energy efficient TLB design
	Y.-J. Chang and M.-F. Lan, 
	In our design, we first propose a real-time filter scheme to facilitate the block buffering to eliminate the redundant TLB accesses without comparator delay.

	Next generation routers
	H. Chao, 
	This  paper first points out the issues of building such routers, such as memory speed constraint, packet arbitration bottleneck,  and interconnection complexity. 

	Design of multi-field IPv6 packet classifiers using ternary CAMs
	N.-F. Huang, W.-E. Chen, J.-Y. Luo, and J.-M. Chen, 
	Several packet classification algorithms to accelerate packet processing and reduce the memory requirement have been proposed.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
     In this paper, the algorithm and the architecture of a lowpower Content-Addressable Memory (CAM) is introduced. The proposed architecture (SCN-CAM) employs a novel associativity mechanism based on a recently-developed family of associative memories based on sparse clustered networks (SCNs). SCN-CAM is suitable for low-power applications, where frequent and parallel look-up operations are required. SCNCAM employs an SCN-based classifier, which is connected to several independently-compare-enabled CAM sub-blocks, some of which are enabled once a tag is presented to the SCNbased classifier. By using independent nodes in the output part of SCN-CAM’s training network, simple and fast updates can be achieved without retraining the network entirely. With optimized lengths of the reduced-length tags, SCN-CAM eliminates most of the comparison operations given a uniform distribution of the reduced-length inputs. Depending on the application, non-uniform inputs may result in higher power consumptions, but does not affect the accuracy of the final result. In other words, a few false-positives may be generated by the SCN-based classifier, which are then filtered by the enabled CAM sub-blocks. Therefore. no false-negatives are ever generated. Conventional NAND-type and NOR-type architectures were also implemented in the same process technology to compare SCN-CAM against, along with other recently-developed CAM architectures. It has been estimated that for a case-study design parameter, the energy consumption and the cycle time of SCN-CAM are 8.02%, and 28.6% of that of the conventional NAND-type architecture respectively with a 10.1% area overhead. Future work includes investigating sparse compression techniques for the matrix storing the connections in order to further reduce the area overhead. 
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