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Exploiting an Optimal Delay-Collision Tradeoff in CSMA-Based High-Dense Wireless Systems





ABSTRACT
A novel carrier sense multiple access strategy with collision avoidance (CSMA/CA) balancing contention probability and channel access time is proposed. The approach can be applied to any context where the computational simplicity of the MAC must be preferred to the complexity of the channel access strategy. Our MAC, called Delay-Collision CSMA (DC-CSMA), is a slotted nonpersistent CSMA/CA with nonuniform contention probability distribution, designed to reduce at the same time latency of contenders and preserve a high successful access probability. An utility function aiming at equalizing the effects of these two performance metrics is introduced, and the related theoretical properties and optimal distribution are derived. DC-CSMA is insensitive to the number of contenders and very robust with respect to contention window size, packet length, and impairments such as frame synchronization errors and hidden terminals, and it does not require any adaptive tuning to optimize its performance. Current technologies such as WSN, RFID, IoT devices can benefit from such a simple access technique. The numerical evaluation has been led out considering latency, successful probability and throughput, and DC-CSMA has been compared with other classical strategies such as CSMA with uniformly distributed contention probability, CSMA/p* and Sift distribution.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We expect the provided information lead the researchers in academia and industry to understand the limitations of the existing works and promote a change of thinking for early adoption of energy harvesting techniques within the IoT paradigm.
· We extensively review the already existing energy-aware MAC protocols to develop a categorization that identifies the various dimensions of proposed MAC additions to enable the concurrent use of energy harvesting.
· We contribute with an analysis of the functionalities and characteristics of existing energy harvesters and their suitability for the wireless communication technologies in the IoT paradigm.
· There are numerous existing MAC protocols in the literature, where each of them has distinct benefits and drawbacks.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To protect these transmissions, they employ a busytone signaling to prevent hidden terminal problem.
· Some studies have added some fields to the RTS/CTS mechanism to communicate with other nodes in the network by informing them of the chosen mode and transmission duration to prevent hidden and exposed terminal problems.
· This problem can be formulated as a multi-objective optimization to maximize rate and queue serving and minimize the delay of high priority traffic which are conflicting with each other.
· These proposed algorithms jointly consider both subcarrier and power allocation problems and aim to maximize certain sum utility for scheduling in OFDMA networks. 
2.2. PROPOSED SYSTEM 
· The proposed energy harvesting MAC classification was built based on the adopted optimization techniques in designing the protocols, such as load balancing, contention reduction, or wake-up time awareness. 
· This method proposes a CSMA-based mechanism with two different approaches for ultra-low power networks.
· The proposed energy model is designed based on the random nature of the channel access method, where due to the three aforementioned characteristics, the number of collisions and consequently re-transmissions are reduced.
· However, in both subcategories, the missing energy-related parameter among the proposed MAC protocols is load balancing. 


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The protocol retains the performance of an underwater acoustic network with higher energy efficiency in half-duplex communications and efficiently increase the performance in full-duplex scenarios. 
· However, the performance of carrier-sense multiple access with collision avoidance (CSMA/CA), the standardized medium access control (MAC) protocol for wireless local area networks (WLAN), degrades with increasing number of stations. 
· In addition, adaptive selection of optimal CW size based on different measured criteria in the network has been shown to improve the performance of CSMA/CA. 
· We introduced a distributed reservation mechanism for ECA, termed ECA-DR, based on which stations can collaboratively achieve higher network performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Rts/fcts mechanism based full-duplex mac protocol for wireless network
	W. Cheng, X. Zhang, and H. Zhang, 
	In this paper, we propose a novel request to send (RTS)/full-duplex clear to send (FCTS) based MAC protocol which can support both bidirectional and unidirectionallinks in wireless full-duplex networks. 

	RCTC: Rapid concurrent transmission coordination in full DuplexWireless networks
	W. Zhou, K. Srinivasan, and P. Sinha, 
	 In a distributed channel access protocol, rapid signaling is crucial to identify the best mode for a given pair of transmitter and receiver, and to inform potential exposed terminals of transmission opportunities.

	A distributed MAC protocol for full duplex radio
	S. Goyal, P. Liu, O. Gurbuz, E. Erkip, and S. Panwar, 
	 The proposed MAC design works for both ad hoc and infrastructure modes of WLAN and takes into consideration new interference and contention during full duplex transmissions.

	Practical, real-time, full duplex wireless
	M. Jain, J. I. Choi, T. Kim, D. Bharadia, S. Seth, K. Srinivasan, P. Levis, S. Katti, and P. Sinha, 
	This paper presents a full duplex radio design using signal inversion and adaptive cancellation. Signal inversion uses a simple design based on a balanced/unbalanced (Balun) transformer. 



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:
    Wireless technology has become one of the inseparable technologies in every day life for all of us. From laptops, phones and cellphones, to smart TVs and car navigation system, they all use wireless technology to transmit and/or receive data. Since the beginning of 2016, the amount of traffic carried over wireless networks has surpassed that of wired networks. However, wireless resources are scarce and expensive, and efficient usage of these resources is of utmost importance. With the ever increasing data demand comprising data hungry and delay-sensitive applications, the deployment of wireless base stations has been densified with small cells. Therefore, the inter-cell and intra-cell interference has been increased. Moreover, new technologies have been invented to increase the capacity of wireless networks. Thus, new MAC protocols are required to efficiently coordinate the transmission of different wireless stations not only to reduce the delay and frame collisions but to also increase the overall throughput of the network. In this dissertation, we studied the problem of efficient coordination among the stations in different wireless networks. We designed different access mechanisms, scheduling techniques and innovative architectures to increase efficiency. 
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