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EMDBAM: A Low-Power Dual Bit Associative Memory With Match Error and Mask Control





ABSTRACT
A ternary content addressable memory (TCAM) speeds up the search process in the memory by searching through prestored contents rather than addresses. The additional don’t care (X) state makes the TCAM suitable for many network applications but the large amount of cell requirement for storage consumes high power and takes a large design area. This paper presents a novel architecture of TCAM, which prestores 2 bits of data in an up–down manner and provides multiple masking operations through a single control multimasking circuit. The proposed dual bit associative memory with match error and mask control (EMDBAM) consumes low power and selects the valid value on matchline through match error controller. The proposed design has been implemented using a standard 45-nm CMOS technology, and the extracted layout has been simulated using SPECTRE with the supply voltage at 1 V. The proposed EMDBAM can reduce the cell area by 39% compared with a basic TCAM design with a reduction of 9.6% in the energydelay product.




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· This is an important feature as it ensures the use of pre-trained models maximizing the integration with existing model architectures.
· The processing element consists of tiny CMOS content addressable memories (CAMs) coupled with a standard floating-point unit (FPU), which is easy to be integrated with modern digital designs, e.g., existing GP-GPUs or custom spatial accelerators.
· There exist solutions with the same accuracy degradation (same Nw), but different associative memory sizes (varying Nin), hence higher or lower energy savings.
· The existing relationship between the prediction accuracy of ConvNets and the design knobs explored in the approximation pipeline. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This issue has not been resolved in all these architectures. Both CAM and mask storage cells lead to leakage due to the use of cross-coupled inverters. 
· The segmented architectures have resolved this issue, but the storage cell count remains the same.
· An 8T SRAM cell has been used for the mask storage to avoid the issue of data storage destruction during the read operation.
· More interesting is the understanding of how the hit rate behavior changes after the apma step to isolate the impact on that stage. 
2.2. PROPOSED SYSTEM 
· We proposed a hardware–software co-design flow to implement a fully-CMOS processing element that integrates an SRAM-based CAM into a standard FPU.
· Moreover, with the possibility of controlling the accuracy-latency tradeoff at design-time, ConvNets obtained with the proposed technique cover a larger set of operating points (up to 23% energy savings when the accuracy target gets relaxed from 0.5% to 3%).
· The proposed architecture is inspired to [18], whose design is more efficient in terms of area and energy compared to a single CAM solution with a double word bit-width (weight and input concatenation). 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The EMDBAM is adaptable to a supply voltage scaling of 0.6 V without any performance degradation.
· TCAM is a time efficient search device, which clearly outclasses all valid search algorithms in the longest prefix matching and packet classifications.
· A low leakage two-side self-gating (TSSG)-TCAM and basic TCAM for testing the efficacy of our proposed architecture.
· External Bloom filter (BF) has been used to avoid pseudohit and miss events without modifying the CAM architecture.
· A mask storage cell has been placed for each DBAM, and the mask value of it (M or M¯ ) has been used for comparison with the match outputs of both upper and lower CAMs (FL1 and FL2). 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A distributed TCAM coprocessor architecture for integrated longest prefix matching, policy filtering, and content filtering
	Z. Cai, Z. Wang, K. Zheng, and J. Cao, 
	A prefix filtering-based CF algorithm is designed to reduce the lookup load and a novel cache system is developed to dynamically handle the lookups from overloaded TCAMs.

	A TCAM-based distributed parallel IP lookup scheme and performance analysis
	K. Zheng, C. Hu, H. Lu, and B. Liu, 
	We propose in this paper an original TCAM-based IP lookup scheme that achieves both ultra-high lookup throughput and optimal utilization of the memory while being power-efficient.

	A 250-MHz 18-Mb full ternary CAM with lowvoltage matchline sensing scheme in 65-nm CMOS
	I. Hayashi et al., 
	An 18-Mb full ternary CAM with low-voltage matchline sensing scheme (LVMLSS) is designed and fabricated in 65-nm bulk CMOS process.

	A self-disabled sensing technique for content-addressable memories
	C.-C. Wang, C.-H. Hsu, C.-C. Huang, and J.-H. Wu, 
	In addition, the 9-T CAM cell with disabled read-out circuit provides the complete write, read, and comparison functions to refresh the data and verify its correctness before searching.



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

CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE


[image: ]


                                          
  
                         

                 
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:
     A novel architecture of TCAM has been presented that consumes the least power among the compared architectures. The dual bit structure that occupies small design area is suitable for a high density design with no performance degradation. The proposed EMDBAM can be used in low-power applications where more control over the match error is required. The SCMMC reduced the individual cell masking task by using mask control bits. Match errors have been controlled by MEC to pass valid values on the MLs. The proposed design dissipates 0.84 fJ/bit/search with a 0.75-ns delay at 1 V. Results conclude that the proposed EMDBAM is adaptable to a supply voltage scaling of 0.6 V while providing a reduction of 9.68% in the EDP from the basic TCAM architecture. 
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