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ABSTRACT
Strongly quantized fixed-point arithmetic is now considered a well-established solution to deploy Convolutional Neural Networks (CNNs) on limited-memory low-power IoT endnodes. Such a trend is challenging due to the lack of support for low bitwidth fixed-point instructions in the Instruction Set Architecture (ISA) of state-of-the-art embedded Microcontrollers (MCUs), which are mainly based on closed ISA such as ARM Thumb2 and associated Helium extensions. Emerging opensource ISAs such as RISC-V provide a flexible way to address this challenge. This work introduces lightweight extensions to the RISC-V ISA to boost the efficiency of heavily Quantized Neural Network (QNN) inference on microcontroller-class cores. By extending the ISA with nibble (4-bit) and crumb (2-bit) SIMD instructions, we are able to show near-linear speedup with respect to higher precision integer computation on the key kernels for QNN computation. Also, we propose a custom execution paradigm for SIMD sum-of-dot-product operations, which consists of fusing a dot product with a load operation, with an up to 1.64 × peak MAC/cycle improvement compared to a standard execution scenario. To further push the efficiency, we integrate the RISC-V extended core in a parallel cluster of 8 processors, with near-linear improvement with respect to a single core architecture. To evaluate the proposed extensions, we fully implement the cluster of processors in GF22FDX technology. QNN convolution kernels on a parallel cluster implementing the proposed extension run 6 × and 8 × faster when considering 4- and 2-bit data operands, respectively, compared to a baseline processing cluster only supporting 8-bit SIMD instructions. With a peak of 2.22 TOPs/s/W, the proposed solution achieves efficiency levels comparable with dedicated DNN inference accelerators, and up to three orders of magnitude better than state-of-theart ARM Cortex-M based microcontroller systems such as the low-end STM32L4 MCU and the high-end STM32H7 MCU.



        	






                           
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The cloud-edge continuum computing paradigm relies on the possibility of local processing in the edge of the IoT whenever it is convenient for reasons of energy efficiency, reliability, or data security.
· Vector-oriented hardware acceleration has gained renewed interest to support artificial intelligence (AI) applications like convolutional networks or classification algorithms.
· We implemented such exploration addressing the execution of the VGG-16 deep convolutional neural network inference, widely known for its image recognition performance as well as for its high computing power and storage demand. 
· The VGG-16 execution is composed of consecutive layers having different computational characteristics. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this work, we tackle this problem by proposing a set of lightweight domain-specific extensions to the RISC-V ISA, namely XpulpNN, targeting specifically the computing requirements of low-bitwidth QNNs, with the support for subbyte SIMD operations (8-, 4-, 2-bits).
· This reduces the memory traffic, allows a higher grade of flexibility for data reuse (we are not limited by the compiler scheduler on the time we can keep an operand into the GP-RF), and solves the problem of using two different registers to encode the same address. 
· The drawback of the nnsdotp is that the encoding of the new instruction is more complex.
· Anytime the C&U instruction is issued in the EX-stage, the Dotp-Unit fetches its first operand (the weight element in the case of the PULP-NN MatMul) from the NN-RF.
2.2. PROPOSED SYSTEM 
· We present a comprehensive investigation of the performance and power efficiency achievable by configurable vector acceleration subsystems, obtaining evidence of both the high potential of the proposed microarchitecture and the advantage of hardware customization in total transparency to the software program.
· The coprocessor architecture proposed in this work is general purpose in nature, being based on vector operations, and can be tailored to support a given computation kernel in the most efficient way.
· As opposed to this view, the proposed hardware architecture study is independent of technology assumptions, such as the supply voltage, and addresses any physical implementation, particularly soft-cores on commercial FPGA devices, in the view of exploiting application-driven configurability.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· We integrate the extended core in an eight cores parallel ultra-low-power (PULP) computing cluster, showing that we improve the performance of QNN kernels almost linearly with respect to the single-core execution.
· Dedicated accelerators are top-in-class for what concerns performance and energy efficiency on the QNN workloads.
· The high performance and energy efficiency achieved by these accelerators are counterbalanced by their poor flexibility, which makes the end-to-end deployment of real-sized DNNs harder. 
· Thus the reduction of numerical precision for CNN models plays a key role in achieving good performance and energy efficiency.
· These few extra instructions do not affect the performance since they lay outside the critical loop. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Structural health monitoring framework based on internet of things: A survey
	C. A. Tokognon, B. Gao, G. Y. Tian, and Y. Yan, 
	Internet of Things (IoT) has recently received a great attention due to its potential and capacity to be integrated into any complex system.

	5g internet of things: A survey
	S. Li, L. Da Xu, and S. Zhao, 
	The 5G networks are expected to massive expand today’s IoT that can boost cellular operationgs, IoT security, and network challenges and driving the Internet future to the edge.

	A 64-mw dnn-based visual navigation engine for autonomous nano-drones
	D. Palossi, A. Loquercio, F. Conti, E. Flamand, D. Scaramuzza, and L. Benini, 
	To achieve this goal we developed a complete methodology for parallel execution of complex DNNs directly on board resource-constrained milliwatt-scale nodes.

	Edge computing: Vision and challenges
	W. Shi, J. Cao, Q. Zhang, Y. Li, and L. Xu, 
	 Edge computing has the potential to address the concerns of response time requirement, battery life constraint, bandwidth cost saving, as well as data safety and privacy.



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:
     Strongly quantized fixed-point arithmetic is considered the key direction to enable the inference of CNNs on lowpower, resource-constrained edge devices. However, the lack of hardware support for low-bitwidth arithmetic in the modern ISAs of MCU systems makes QNNs adoptions effective as a memory compression technique but not a solution to reduce time and energy required for computation. Besides, nonnegligible overhead occurs to manipulate low-bitwidth data. To overcome the limitations mentioned above, we have presented XpulpNN, a set of low-bitwidth SIMD arithmetic extensions to the RISC-V ISA, which enables efficient computation of heavily QNN kernels at the extreme edge of IoT. We have shown the benefits at the ISA levels of implementing QNN kernels with the new proposed instructions. Furthermore, we integrated the new extended RI5CY core in a multicore computing cluster, showing a near-linear speedup of the performance compared to the single-core execution. 
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