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Design and Analysis of Coded Caching Schemes in Stochastic Wireless Networks







ABSTRACT
Coded caching is a technique that promises significant reductions in network traffic by exploiting the multicast opportunities among multiple cache-enabled users. Most works in this area investigate the fundamental performance limits of coded caching from an information-theoretic perspective. In this paper, from a practical perspective, we focus on the design and analysis of the coded caching scheme in large-scale stochastic networks with dynamic traffic. Aiming at the challenges of the large number of users, dynamic packet requests, and distance-dependent interference, the packet caching scheme and packet delivery scheme are jointly designed to ensure the availability of the coded caching gain. To characterize the coded caching performance, the queue dynamic of the packet requests and channel state are first analyzed. Then by combining the successive group decoding theory and stochastic geometry approach, the network interference is characterized and the successful transmission probability of the multicast coded signal is further derived. Moreover, the coded caching scheme is optimized to minimize the average delay of the packet request, which is proved to ensure service fairness and reduce the complexities of network performance analysis. The analytical and numerical results provide useful insights for the provisioning and planning of the coded caching network.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is noteworthy to highlight that there exist multiple solutions of a multi-objective optimization problem that are represented by Pareto front, which is defined as the set of non-dominated solutions.
· To the best of our knowledge, physical layer secrecy in conjunction with caching where users need to be served with heterogeneous traffic characteristics has not been examined in the existing literature.
· The work derives probability of successful decoding for various decoding schemes for the cache-enabled wireless network where one of the users needs to be served with secure data and the channel between different nodes undergo Rayleigh fading. 
· The work considers two approaches for decoding of a packet at the receivers: treating interference as noise and successive decoding.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In the framework of Coded Caching, the pioneering work  considers a single-bottleneck cache network and investigates the problem from an information theoretic viewpoint.
· The Max-Min curve corresponds to the Ergodic Rate performance of the solution of optimization problem, which does not necessarily optimize the ergodic rate of multicasting a common message.
· The max-min fair beamforming approach is a well investigated problem. Then, on top of that, the original coded caching scheme of is employed.
· Instead of nulling interference at unwanted users, the authors in formulate a non-convex optimization problem to arrive at suboptimal beamformers. 
2.2. PROPOSED SYSTEM 
· A novel projected multi-objective cuckoo search algorithm (PMOCSA) is proposed to obtain the Pareto front of the optimal cache placement. 
· The proactive caching design proposed in utilized the projection gradient method to maximize the STP in wireless backhauled F-RAN.
· The centralized and distributed transmission aware cache placement strategies in F-RAN proposed in minimize average download delay of the end-user subject to the cache constraints.
· In, a joint caching and multicast design for wireless fronthaul in F-RAN is proposed, where the optimization problem was formulated to minimize the transmission time for cloud processor. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· This scheme achieves the same (near-optimal) degrees of freedom of the second scheme, but significantly better performance at finite SNR. 
· Moreover, the finite SNR performance of such simplistic approach is not attractive, i.e., the power penalty paid by doing linear combinations in the complex field is generally large.
· We present numerical results for performance comparison, providing some practical design guidelines for wireless content delivery.
· The focus of is on the achievable DoFs, while here we consider the finite SNR performance.
· We investigate physical layer schemes for downlink transmission from a multiantenna transmitter to several cache-enabled users. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Living on the edge: The role of proactive caching in 5G wireless networks
	E. Bastug, M. Bennis and M. Debbah, 
	This article explores one of the key enablers of beyond $4$G wireless networks leveraging small cell network deployments, namely proactive caching.

	Coding for Caching in 5G Networks
	Y. Fadlallah, A. M. Tulino, D. Barone, G. Vettigli, J. Llorca and J. M. Gorce, 
	In this article, we first provide an overview of the emerging caching- aided coded multicast technique, including state-of-the-art schemes and their theoretical performance.

	Cache in the air: exploiting content caching and delivery techniques for 5G systems
	X. Wang, M. Chen, T. Taleb, A. Ksentini and V. C. M. Leung, 
	We primarily refer to eNBs but without the intention of excluding NodeBs in 3G networks or BSs in WiMAX networks.

	Five disruptive technology directions for 5G
	F. Boccardi, R. W. Heath, A. Lozano, T. L. Marzetta and P. Popovski, 
	New research directions will lead to fundamental changes in the design of future fifth generation (5G) cellular 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
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:
    We have investigated physical layer schemes for downlink transmission from a multiantenna transmitter to cache-enabled users. Our schemes are built upon the coded caching paradigm and the multiserver coded caching idea. We show that while the natural extension of the multiserver coded caching idea to the MISO downlink transmission is near-optimal in terms of DoF, the power loss incurred by naively translating ideas from wired networks to wireless networks is not negligible at finite SNR. Thus, we propose a new scheme which is based on forming linear combinations of messages in the finite field, and then applying MISO downlink precoding in the complex field, which results in significant performance improvement at finite SNR. We also have extended our results to cache-enabled interference channels and also have provided an Ergodic rate analysis of our scheme. 
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