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Design and Low-Complexity Implementation of Matrix–Vector Multiplier for Iterative Methods in Communication Systems






ABSTRACT
Iterative methods are basic building blocks of communication systems and often represent a dominating part of the system, and therefore, they necessitate careful design and implementation for optimal performance. In this brief, we propose a novel field programmable gate arrays design of matrix–vector multiplier that can be used to efficiently implement widely adopted iterative methods. The proposed design exploits the sparse structure of the matrix as well as the fact that spreading code matrices have equal magnitude entries. Implementation details and timing analysis results are promising and are shown to satisfy most modern communication system requirements.



        	



                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Our aim is the elimination of the operation of calculating random values, in the state-of-the art section, we also discuss existing algorithms known as deterministic PSO (DPSO). 
· In this paper we deal with digital implementation, it is more appropriate to take a closer look at existing solutions in digital technique. 
· The modeling of the behavior of flocks of animals, e.g., ants or bees, it offers a good performance in problem solving tasks that require searching for a global optimum in situations where many local extrema exist. 
· The way the agents change their locations is to some extent similar to how animals move in nature. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In the communication context and more precisely in CDMA systems, which we will be considering in this brief, iterative methods have been used extensively in estimation and detection problems.
· To overcome this problem, pilot symbols (known symbols) are first sent to estimate the channel and then the channel estimate is used to recover (detect) the transmitted unknown data symbols.
· Hardware consumption is one of the main issues of iterative methods; thus, any practical design needs to scale gracefully as the number of users increases. 
· Another issue to be concerned with is whether time requirement can still be met after increasing the number of users and the number of stages. 
2.2. PROPOSED SYSTEM 
· In this work, we propose a novel metaheuristic algorithm that evolved from a conventional particle swarm optimization (PSO) algorithm for application in miniaturized devices and systems that require low energy consumption.
· Moreover, the proposed architectures have the features of regularity, modularity, and local interconnection.
· Several efficient bit-parallel systolic multipliers using low hamming weight polynomials, such as trinomials and all-one polynomials (AOPs), have been proposed.
· The structure of the proposed trinomial-based multiplier, the multipliers for irreducible pentanomials can also be built with low-complexity systolic architectures.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· FPGAs are well suited for algorithms that exhibit high degrees of parallelism as the case with many iterative methods such as the Jacobi and conjugate gradient algorithms, which leads naturally to their efficient implementation on FPGAs.
· We specifically focus on the design of a matrix–vector multiplication that efficiently trades off between parallelism and delay. 
· The proposed design balances between parallelism and delay to achieve efficient hardware consumption by exploiting sparsity of the multiplying matrix in the vector–matrix multiplication.
· Both estimation of the channel and detection of transmitted symbols lead to an optimization problem that can be solved efficiently using iterative methods. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Combining direct and iterative methods for the solution of large systems in different application areas
	I. S. Duff, 
	This leads us to the conclusion that very large systems, by which we mean three dimensional problems in more than a million degrees of freedom, require the assistance of iterative methods in their solution.

	Flexible inner-outer Krylov subspace methods
	V. Simoncini and D. B. Szyld, 
	In this paper, the case where the preconditioner itself is a Krylov subspace method is studied. There are several papers in the literature where such a situation is presented and numerical examples given.

	Linear interference cancellation in CDMA based on iterative techniques for linear equation systems
	P. H. Tan and L. K. Rasmussen, 
	It has previously been shown that well known iterations for solving a set of linear equations correspond to linear interference cancellation structures.

	Iterative least squares channel estimation in frequency selective CDMA systems
	A. Rizaner, H. Amca, A. H. Ulusoy, K. Hacioglu, and A. H. Ulusoy, 
	In this paper, we address the problem of least squares (LS) mobile channel estimation at high channel efficiency that requires a short training sequence along with the spreading sequences.





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 brief, we presented a novel FPGA design and implementation for matrix-vector multipliers that exploits the structure of the matrix and reduces hardware consumption to only 8% in comparison with the fully parallel design and increases speed nine times compared with the partially parallel design architectures detailed in this brief. Implementation results and resource counts are presented as well. Hardware prediction shows great promise in terms of speed and hardware consumption. Our design can support real-time processing of current CDMA systems with a chip duration of 0.26 μs; in fact, for the worst case (full load of seven users/symbol each symbol consists of seven chips), the current execution time for seven stages is 1.68 μs and hence less than 1.82 μs, which is the duration of a symbol with seven chips. 
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