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An Efficient Fault Tolerance Design for Integer Parallel Matrix Vector Multiplication






ABSTRACT
Parallel matrix processing is a typical operation in many systems, and in particular matrix–vector multiplication (MVM) is one of the most common operations in the modern digital signal processing and digital communication systems. This paper proposes a faulttolerant design for integer parallel MVMs. The scheme combines ideas from error correction codes with the self-checking capability of MVM. Field-programmable gate array evaluation shows that the proposed scheme can significantly reduce the overheads compared to the protection of each MVM on its own. Therefore, the proposed technique can be used to reduce the cost of providing fault tolerance in practical implementations.



       




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There are distinct techniques exist to achieve fault tolerance.
· Modification at the implementation level of style by the insertion of a brand new technology will usually build viable an existing marginal algorithmic rule or design.
· There are distinct techniques exist to achieve fault tolerance. The most used technique is algorithmic-primarily based fault tolerance (ABFT) techniques that attempt to use recursive properties to find and accurate errors.
· Existing algorithm-based fault tolerance approaches for sparse matrix operations detect and correct errors, but they often rely on expensive error localization steps. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Electronic circuits are progressively appearing in automotive, medical and space applications wherever reliability is essential.
· Digital filters are one in all the foremost normally used signal process circuits and a number of other techniques are planned protect them from errors.
· Parallel processing with error correction has provided fast processing with fault tolerance capabilities. 
· It is flexible in the sense that it can be applied on wide range of problem sizes, and that its performance can be controlled through a small set of tuning parameters. 
2.2. PROPOSED SYSTEM 
· Field-programmable entryway exhibit assessment shows that the proposed plan can fundamentally decrease the overheads contrasted with the security of each MVM all alone.
· In this way, the proposed strategy can be utilized to lessen the expense of giving adaptation to internal failure in down to earth usage.
· FPGA-based assessment shows that the proposed plan can lessen the overhead required by up to 20% and 40% contrasted with discrete assurance, for 4 and 8 equal MVMs, separately. 
· There has been a number of parallel multiplication approaches proposed to speed up computation.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· With increasing demand for high performance or throughput, parallel computing is becoming more important in high-performance computing systems, cloud computing systems, and communication systems.
· Parallel matrix processing with a common input vector (parallel MVMs) is performed for precoding in multiuser multi-in multi-out (MIMO) (especially large-scale MIMO)and high-performance low density parity check decoders.
· The scheme is based on considering each filter as a bit in an error correction code (ECC) so that parity check filters are added and used to detect and correct errors.
· The row checksum does not exist for an input vector, such ABFT scheme can only be used for error detection in MVM. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Discrete-Time Signal Processing
	A. V. Oppenheim and R. W. Schafer, 
	A signal can be broadly defined as any quantity that varies as a function of time and/or space and has the ability to convey information.

	Two-Dimensional Digital Signal Processing
	J. S. Lim, 
	With technological progress, new reliability problems arose in such areas as electric power systems, communication systems, aerospace, and computers.

	VLSI Digital Signal Processing Systems: Design and Implementation
	K. K. Parhi, 
	The abundance of readily available techniques makes this an extremely useful resource for designers of DSP systems in wired, wireless, or multimedia communications. 

	Fully parallel GPU implementation of a fixed-complexity soft-output MIMO detector
	S. Roger, C. Ramiro, A. Gonzalez, V. Almenar, and A. M. Vidal, 
	A novel channel matrix preprocessing stage, based on column-norm ordering, is developed to efficiently match the multicore architecture.



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
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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, a fault-tolerant design for parallel MVMs was proposed. The scheme combines the matrix self-checking (checksum) and the use of the error correction coding. FPGA-based evaluation shows that the proposed scheme can reduce the overhead required by up to 20% and 40% compared to separate protection, for 4 and 8 parallel MVMs, respectively. This advantage would be larger for more parallel branches. Although this paper only demonstrates the scheme for the case that only one MVM fails, it can be extended to the case that multiple MVMs fail by selecting the codes with larger distance. In addition, although the focus of this paper has been to protect parallel MVMs against a single error, the proposed scheme can also correct multiple errors on a single MVM as long as they do not cancel out in the checks. This can be avoided by adding more checksum rows, which is equivalent to selecting a code for multiple error detection in scheme 1. In this case, the generation of detection matrix D is similar to that of “concatenated codes” in wireless communication systems and more complexity will be involved in error detection and correction. The extension of the proposed scheme to deal with multiple errors is an interesting topic for future work. 
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