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World’s Fastest FFT Architectures: Breaking the Barrier of 100 GS/s






ABSTRACT
This paper presents the fastest fast Fourier transform (FFT) hardware architectures so far. The architectures are based on a fully parallel implementation of the FFT algorithm. In order to obtain the highest throughput while keeping the resource utilization low, we base our design on making use of advanced shift-and-add techniques to implement the rotators and on selecting the most suitable FFT algorithms for these architectures. Apart from high throughput and resource efficiency, we also guarantee high accuracy in the proposed architectures. For the implementation, we have developed an automatic tool that generates the architectures as a function of the FFT size, input word length and accuracy of the rotations. We provide experimental results covering various FFT sizes, FFT algorithms, and field-programmable gate array boards. These results show that it is possible to break the barrier of 100 GS/s for FFT calculation.



        	


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There exist a number of FFT hardware architecture with nonpower-of-two sizes, non-power-of-two FFTs are significantly more developed and optimized.
· The zero-padded FFT offers increased frequency resolution by extending the length of the input data sequence in the time domain by padding with zeros at the tail of the discrete-time signal.
· The radix-2 and radix-4 algorithms are the most widely used for implementing FFT processors because of their simple architectures.
· Single-path delay feedback (SDF) pipeline FFT architectures are commonly used because they have the smallest number of non-trivial multiplications compared with other pipeline architectures, such as single-path delay commutator (SDC) and multi-path delay commutator (MDC). 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To avoid this issue, it is a good time to apply all the knowledge on power-of-two FFTs to non-powerof-two ones.
· In the proposed hardware architecture, an input data sequence of length N is delayed using N delay elements and the delayed data sequence is fed back to the delay elements and simultaneously transferred to a complex multiplier for multiplying by the TF.
· Most notably, compared with the conventional hardware architecture (in which the number of delay elements seriously increases with FFT length and the number of data paths), the proposed hardware architecture reduces the number of the delay elements significantly. 
2.2. PROPOSED SYSTEM 
· In the proposed structure, in an N-point RFFT, exactly N signal values are computed at the output of each FFT stage and at the output.
· Although this property is satisfied by only one prior architecture proposed in, general approaches for designing canonic RFFT computations have been not presented.
· The proposed canonic DIF RFFT computation has less twiddle factor operations than the computation in, while it has the same performance as the work.
· The proposed canonic structures are not necessarily canonic with respect to the twiddle factor operations and are nonunique.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· An efficient way to implement these filters is to make use of fully parallel FFTs.
· A hardware-efficient fully parallel FFT can reduce significantly the hardware cost of the PE in the iterative FFT.
· With the aim of designing the most efficient rotators, we also exploit different approaches to implement rotators in hardware.
· In order to achieve accurate FFTs it is necessary to select coefficients with small rotator error.
· To achieve these goals, we take into account the coefficient selection, we explore different architectures for the rotators and we make use of advanced shift-and-add algorithms. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A normal I/O order radix-2 FFT architecture to process twin data streams for MIMO
	A. X. Glittas, M. Sellathurai, and G. Lakshminarayanan, 
	It has an N/2-point decimation in time FFT and an N/2-point decimation in frequency FFT to process the odd and even samples of two data streams separately. 

	MDC FFT/IFFT Processor with variable length for MIMO-OFDM systems
	K.-J. Yang, S.-H. Tsai, and G. C. H. Chuang, 
	Based on the MDC architecture, we propose to use radix- Ns butterflies at each stage, where Ns is the number of data streams, so that there is only one butterfly needed in each stage.

	Pipelined radix-2k feedforward FFT architectures
	M. Garrido, J. Grajal, M. A. Sanchez, and O. Gustafsson, 
	In feedforward architectures radix-2 k can be used for any number of parallel samples which is a power of two.

	Challenging the limits of FFT performance on FPGAs
	M. Garrido, M. Acevedo, A. Ehliar, and O. Gustafsson, 
	This tool is highly parameterizable and allows for generating FFTs with different FFT sizes and amount of parallelization. 



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 presented the fastest FFT architectures so far. The architectures correspond to a fully parallel implementation of the FFT. The design of these architectures involves the design of hardware-efficient and accurate shiftand-add rotators, the selection of rotator-efficient FFT algorithms, a proper pipelining of the architecture and the design of a tool that generates the architectures automatically. Experimental results for the implemented FFTs lead to throughput rates up to 138.5 GS/s, which breaks the barrier of 100 GS/s. 
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