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Fog-enabled Joint Computation, Communication and Caching Resource Sharing for Energy-Efficient IoT Data Stream Processing





ABSTRACT
Fog/edge computing has been recently regarded as a promising approach for supporting emerging mission-critical Internet of Things (IoT) applications on capacity and battery constrained devices. By harvesting and collaborating a massive crowd of devices in close proximity for computation, communication and caching resource sharing (i.e., 3C resources), it enables great potentials in low-latency and energy-efficient IoT task execution. To efficiently exploit 3C resources of fog devices in proximity, we propose F3C, a fog-enabled 3C resource sharing framework for energy-efficient IoT data stream processing by solving an energy cost minimization problem under 3C constraints. Nevertheless, the minimization problem proves to be NP-hard via reduction from a Generalized Assignment Problem (GAP). To cope with such challenge, we propose an efficient F3C algorithm based on an iterative task team formation mechanism which regards each task's 3C resource sharing as a subproblem solved by the elaborated min cost flow transformation. Via utility improving iterations, the proposed F3C algorithm is shown to converge to a stable system point. Extensive performance evaluations demonstrate that our F3C algorithm can achieve superior performance in energy saving compared to various benchmarks.


   
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Fog computing complements existing cloud architecture and has addressed the issue of latency and bandwidth efficiency.
· It supports all existing legacy devices and non-IIoT devices that never intended to be the part of IIoT application.
· Interface of Industry 4.0 with existing smart infrastructure such as smart buildings, smart homes, smart grids, smart logistics, social web, and business web build a CPS system.
· The integration of these heterogeneous devices in a network with other devices and existing communication technologies is also the main requirement for designers.
· Virtualization makes it easiest to deploy fog functionalities on an existing node (by isolating and securing fog services in a virtual machine or container).
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To address these challenges, in this paper, the problem of joint 4C in big data MEC is formulated as an optimization problem whose goal is to jointly optimize a linear combination of the bandwidth consumption and network latency. 
· However, the formulated problem is shown to be non-convex. As a result, a proximal upper bound problem of the original formulated problem is proposed.
· They formulated the collaborative joint caching and processing problem as an optimization problem that aims to minimize the backhaul network cost, subject to cache capacity and processing capacity constraints.
· The problem of joint caching and communication for drone-enabled systems is also studied in. 
2.2. PROPOSED SYSTEM 
· This proposed scheme has helped in finding the exact location of the source node in terms of energy efficiency and privacy.
· The proposed SDN-enabled fog computing architecture had three-layered structure namely, fog layer, network layer and application layer. 
· They have proposed Computation-Offloading-Decision-Making and Resource-Allocation Algorithm (CORA) to minimize the maximal network cost (delay & energy consumption). 
· A hybrid semi-distributed resource allocation algorithm was proposed by the authors for the proposed weighted sum-rate maximization problem.
· They have proposed three parallel algorithms to improve latency, throughput and resource management.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In, order to significantly reduce redundant data transmissions and improve content delivery, the authors highlighted the need of having efficient content caching and distribution techniques. 
· Therefore, when each MEC server operates independently, it cannot efficiently handle big data stemming from users’ devices and significantly relieve the data exchange between users’ devices and the remote cloud. 
· However, due to the limited cache capacity, the MNO needs to evict from the cache the least frequently reused data in order to make room for new incoming data that needs to be cached.
· BSUM can be used for solving separable smooth or non-smooth convex optimization problems that have linear coupling constraints. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Quality of information aware incentive mechanisms for mobile crowd sensing systems
	H. Jin, L. Su, D. Chen, K. Nahrstedt, and J. Xu, 
	Mobile crowd sensing (MCS) is a novel sensing paradigm which can sense human-centered daily activities and the surrounding environment. 

	10 predictions for the future of the internet of things
	S. Taylor, 
	IoT is a concept that encompasses various objects and methods of communication to exchange information.

	Big data caching for networking: Moving from cloud to edge
	E. Zeydan, E. Bastug, M. Bennis, M. A. Kader, I. A. Karatepe, A. S. Er, and M. Debbah, 
	Based on the available information and storage capacity, numerical studies show that several gains are achieved both in terms of users' satisfaction and backhaul offloading.

	Deep learning for reliable mobile edge analytics in intelligent transportation systems
	A. Ferdowsi, U. Challita, and W. Saad, 
	Intelligent transportation systems (ITSs) will be a major component of tomorrow's smart cities. 



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, we have proposed a joint communication, Communication, Computation, Caching, and Control (4C) framework for big data MEC. In this framework, MEC servers collaborate to satisfy users’ demand. We have formulated the problem as a joint optimization problem that aims to minimize a linear combination of bandwidth consumed and network latency. Therefore, for solving the formulated optimization problem, we have proposed a distributed optimization control algorithm for 4C, which is a modified version of the BSUM method. We have compared the results from the distributed optimization control algorithm with the results computed via the Douglas-Rachford splitting method. Simulation results from both methods have shown that our approach can be efficiently implemented. 
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