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Low-Power FPGA Design Using Memoization-Based Approximate Computing





ABSTRACT
Field-programmable gate arrays (FPGAs) are increasingly used as the computing platform for fast and energyefficient execution of recognition, mining, and search applications. Approximate computing is one promising method for achieving energy efficiency. Compared with most prior works on approximate computing, which target approximate processors and arithmetic blocks, this paper presents an approximate computing methodology for FPGA-based design. It studies memoization as a method for approximation on FPGA and analyzes different architectural and design parameters that should be considered. The proposed design flow leverages on high-level synthesis to enable memoization-based micro architecture generation, thus also facilitating a C-to-register-transfer-level synthesis. When compared with the previous approaches of bit-width truncation and approximate multipliers, memoization-based approximate computation on FPGA achieves a significant dynamic power saving (around 20%) with very small area overhead (<5%) and better power-to-signal noise ratio values for the studied image processing benchmarks.



        
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is understood that the existing applications developed with conventional languages may not be able to scale well with AC.
· It achieves relatively robust pattern recognition performance established concepts in optimization theory. 
· Despite this mathematical classicism, the implementation of efficient SVM solvers has diverged from the classical methods of numerical optimization. 
· This divergence is common to virtually all learning algorithms. 
· In the case of learning algorithms, two other factors mitigate the impact of optimization accuracy. SVMs (Support Vector Machines) are a useful technique for data classification. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· These also present an additional load on the clock network on the FPGA and may impact the maximum operating frequency of the design if not managed properly.
· The choice of similarity measure can have a significant impact on the final power dissipation.
· This problem, can have a promising solution in the form of a computing paradigm known as Approximate Computing (AC).
· They employed the techniques to solve problems of clustering with a mixed model where large volumes of data of off-chip is needed.
· When NNs are injected into code, the divergence issues are removed but at the cost of loss in quality. 
2.2. PROPOSED SYSTEM 
· This system proposed memoization as a method for approximation on VLSI Circuits, analyzes different architectural and design parameters that should be considered. 
· The proposed design flow leverages on high-level synthesis to enable memoization-based microarchitecture generation, thus also facilitating a HDL-to-register-transfer-level synthesis. 
· Approximate computing has been proposed as an alternative to exact computing for power reduction in embedded computing systems.
· The proposed design methodology is more oriented toward FPGA than ASIC, because it is not possible to utilize ASIC design techniques, such as multiple voltage islands, power gating, and so on, in subsisting FPGAs.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In this way, memoization has the potential to improve the performance and save energy by trading computation for a few memory operations.
· Approximate computing on FPGA has been discussed in, which focuses on overclocking of adders used in image-processing filters for performance acceleration.
· In fact, energy efficiency is one of the main driving forces behind approximate computing.
· These are simple data sets with one or two distinct images, which are characterized for three different embedded processors, whose instruction set architectures are then modified based on characterization to achieve energy efficiency by reusing tolerant regions. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A methodology for energy-quality tradeoff using imprecise hardware
	J. Huang, J. Lach, and G. Robins, 
	In addition, a simulation-free error estimation technique is proposed to rapidly and accurately estimate the impact of IHW on output quality.

	Approximate computing: An emerging paradigm for energy-efficient design
	J. Han and M. Orshansky, 
	Approximate computing has recently emerged as a promising approach to energy-efficient design of digital systems.

	Architecture support for disciplined approximate programming
	H. Esmaeilzadeh, A. Sampson, L. Ceze, and D. Burger, 
	In this paper, we propose an efficient mapping of disciplined approximate programming onto hardware.

	IMPACT: Imprecise adders for low-power approximate computing
	V. Gupta, D. Mohapatra, S. P. Park, A. Raghunathan, and K. Roy, 
	Low-power is an imperative requirement for portable multimedia devices employing various signal processing algorithms and architectures.



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, we have proposed memoization-based approximate computing and applied it to approximate computing on FPGAs. A complete C-to-RTL design flow is also presented. The results of applying static or dynamic memoization to commonly used kernels in approximate computing and image-processing applications, with relevant data sets, show that it is possible to achieve about 20% saving in dynamic power dissipation at a very less area overhead (<5%). Based on the investigation, important observations were also made in Section VII for the use of memoization in approximate computing on FPGA. The proposed design methodology is more oriented toward FPGA than ASIC, because it is not possible to use ASIC design techniques, such as multiple voltage islands, power gating, and so on, in existing FPGAs. In addition, approximate designs of functional units, such as multipliers and targeting ASIC technologies, do not necessarily lend well to FPGAs, as shown in this paper. We would like to note that, in principle, the proposed memoization methodology can also be applied to the memoization in the ASIC design, where it can be combined with other methods to achieve even greater power benefits. 
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