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Feed forward-Cutset-Free Pipelined Multiply-Accumulate Unit for the Machine Learning Accelerator





ABSTRACT
Multiply–accumulate (MAC) computations account for a large part of machine learning accelerator operations. The pipelined structure is usually adopted to improve the performance by reducing the length of critical paths. An increase in the number of flip-flops due to pipelining, however, generally results in significant area and power increase. A large number of flip-flops are often required to meet the feedforward-cutset rule. Based on the observation that this rule can be relaxed in machine learning applications, we propose a pipelining method that eliminates some of the flip-flops selectively. The simulation results show that the proposed MAC unit achieved a 20% energy saving and a 20% area reduction compared with the conventional pipelined MAC.



        	


                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The proposed design method reduces the area and the power consumption by decreasing the number of inserted flipflops for the pipelining when compared to the existing pipelined architecture for MAC computation.
· The deep neural network (DNN) emerged as a powerful tool for various applications including image classification and speech recognition.
· In a machine learning accelerator, a large number of multiply– accumulate (MAC) units are included for parallel computations, and timing-critical paths of the system are often found in the unit.
· It is well known that pipelining is one of the most effective ways to reduce the critical path delay, thereby increasing the clock frequency. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Number of inserted flip flops increases the pipeline stages. 
· Consumes larger area and high critical path delay. 
· Power consumption is high. 
            
2.2. PROPOSED SYSTEM 
· The proposed plan technique lessens the zone and the power utilization by diminishing the quantity of embedded flipflops for the pipelining. 
· In this area, the proposed pipelining strategy is applied to the MAC engineering by utilizing the one of a kind normal for Dadda multiplier.
· The proposed MAC design the FCF (MAC with the proposed FCF pipelining) for the segment expansion and the MFCF-PA for the collection. 
· We accept that the proposed thought to use the one of a kind normal for machine learning calculation for progressively effective MAC configuration can be received in numerous neural system.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· An accumulator consists of the carry-propagation adder. Long critical paths through these stages lead to the performance degradation of the overall system.
· Based on the previously explained idea, this paper proposes a feed forward-cut set-free (FCF) pipelined MAC architecture that is specialized for a high-performance machine learning accelerator.
· Although pipelining is an efficient way to reduce the critical path delays, it results in an increase in the area and the power consumption due to the insertion of many flip-flops.
· While the conventional pipelining method is advantageous because it effectively reduces the critical path delays, it leads mostly to an increase in the area and the power consumption due to the insertion of a large number of flip-flops. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	ImageNet classification with deep convolutional neural networks
	A. Krizhevsky, I. Sutskever, and G. E. Hinton, 
	ImageNet consists of variable-resolution images, while our system requires a constant input dimensionality.

	Very deep convolutional networks for large-scale image recognition
	K. Simonyan and A. Zisserman. (2014). 
	In this work we investigate the effect of the convolutional network depth on its accuracy in the large-scale image recognition setting.

	Going deeper with convolutions
	C. Szegedy et al., 
	We propose a deep convolutional neural network architecture codenamed Inception that achieves the new state of the art for classification and detection in the ImageNet Large-Scale Visual Recognition Challenge 2014 (ILSVRC14).

	Speech recognition with deep recurrent neural networks
	A. Graves, A.-R. Mohamed, and G. Hinton, 
	They have gained attention in recent years with the dramatic improvements in acoustic modelling yielded by deep feedforward networks.



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
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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:
    We introduced the FCF pipelining method in this paper. In the proposed scheme, the number of flip-flops in a pipeline can be reduced by relaxing the feedforward-cutset constraint, thanks to the unique characteristic of the machine learning algorithm. We applied the FCF pipelining method to the accumulator (FCF-PA) design, and then optimized the power dissipation of FCF-PA by reducing the chance of undesired data transitions (MFCF-PA). The proposed scheme was also expanded, and applied to the MAC unit (FCF-MAC). For the evaluation, the conventional and proposed MAC architectures were synthesized in a 65-nm CMOS technology. The proposed accumulator showed the reduction of area and the power consumption by 17% and 19%, respectively, compared with the accumulator with the conventional CLA adder-based design. In the case of the MAC architecture, the proposed scheme reduced both the area and power by 20%. We believe that the proposed idea to utilize the unique characteristic of machine learning computation for more efficient MAC design can be adopted in many neural network hardware accelerator designs in the future. 
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