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Quality of Service Based Minimal Latency Routing for Wireless Networks







ABSTRACT
Minimized and nearly deterministic end-to-end latency facilitates real-time data acquisition and actuator control. In addition, defined latency is an integral part of quality oriented service in order to get closer to the reliability of wired networks and at the same time take advantage of wireless networking. This paper introduces a QoS routing protocol capable of balancing power consumption between wireless sensor and actuator nodes while minimizing end-to-end latency. We introduce a TDMA scheme in the routed wireless network to enable defined latency and in addition it improves the energy efficiency by avoiding collisions which eliminates time and energy consuming retries. Our novel routing method allows latency and round-trip times to be calculated in advance. We implemented a demonstrator and show experimental results of a wireless sensor network with our proposed routing scheme.





       
                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The algorithm is simulated on network simulator ns-2 and its performance is compared with an existing protocol. 
· Recent convergence of technological and application trends has resulted in an exceptional level of interest in wireless adhoc networks and in particular in wireless sensor networks (WSNs). 
· In situations where the amount of data to be exchanged is small and the quality of the paths is not important, an alternative technique is rumor routing.
· An agent emanates out of each node and propagates the data or interest. As the agents move, the corresponding data is stored in all nodes that the agents pass through. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· While these algorithms iteratively update the weighted cost in finding optimal routes in a graph, they show to be problematic in case of network fluctuations and failures due to the learning adaptation methodology, thus increasing energy consumption and reducing network lifetime significantly.
· To overcome the resulting problems, concepts for synchronization and determining the wake-up interval are adapted according to, which enables synchronicity of ±1 clock period.
· We focus on the impact of various design parameters on the performance of the routing algorithm. 
· We first look at the impact of the SNR threshold on the network discovery phase and evaluate the number of layers that are necessary to maintain a given SNR threshold. 
2.2. PROPOSED SYSTEM 
· In this paper, a query-based adaptive routing protocol is proposed that can satisfy multiple QoS requirements such as reliability and latency.
· Several properties of the proposed routing algorithm have been presented and the effectiveness of the protocol has been demonstrated by extensive simulations.
· In contrast to most of the current algorithms, the proposed algorithm does not attempt to optimize on a single parameter e.g., energy, latency and reliability. 
· However, the proposed protocol will work even is situations where in-network processing and data aggregation is done at some intermediate sensor nodes.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These imperfections in the wireless medium result in performance degradation and restrict the quality of service (QoS) for IWSN applications. 
· In particular, the focus has been on the design and development of medium access control (MAC) protocols that improve the network performance .
· In more complex multi-hop networks, routing algorithms become crucial as they determine routes and channels for the transmission as well as the redundancy policy, and in this manner directly affect the aforementioned performance metrics.
· The QoS aspect is crucial in providing a guaranteed endto-end performance and it is especially demanded for real-time applications. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Wireless Sensor and Actuator Networks: Technologies, Analysis and Design
	R. Verdone, D. Dardari, G. Mazzini, and A. Conti, 
	When choosing the technology options to develop a wireless sensor network (WSN), it is vital that their performance level can be assessed for the type of application intended.

	Industrial wireless sensor and actuator networks in industry 4.0: Exploring requirements, protocols, and challenges - A MAC survey
	S. Raza, M. Faheem, and M. Guenes, 
	Our main focus is on the medium access control (MAC) layer that can be exploited to satisfy such requirements.

	DistributedHART: A Distributed Real-Time Scheduling System for WirelessHART Networks
	V. P. Modekurthy, A. Saifullah, and S. Madria, 
	To address these challenges, we propose DistributedHART - a distributed real-time scheduling system for WirelessHART networks.

	Distributed Graph Routing and Scheduling for Industrial Wireless Sensor-Actuator Networks
	J. Shi, M. Sha, and Z. Yang, 
	There exists an emerging demand for deploying a large number of field devices in an industrial facility and connecting them through the WSAN.



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:
    With QMLR, we introduce a QoS based routing algorithm which features defined latency. The algorithm is supported by the power efficient WSN protocol EPhESOS but is also applicable to other real-time wireless communication protocols. The QMLR algorithm uses the SNR of the communication channel as control parameter for the link quality and inserts a load balancing between nodes in terms of energy consumption when nodes are acting as relays. Our analysis show that the network is adapting to the node density and communication channel based on the QoS criteria. Supported by the discovered structure of the network imposed by the QoS criteria, the algorithm guarantees a packet delivery rate. We show that for a packet length of 256 bit, a packet error rate of 10−6 is achievable for an SNR of at least 10 dB. Furthermore, when accounting for possible retransmissions over multipe hops, we show that for SNR > 5 dB the probability of having kretransmissions is similar to that of one-retransmission. This indicates the improvement in terms of achieving nearly deterministic latency if the SNR threshold is increased accordingly. Finally, we show a hardware implementation and demonstrate the concept of QMLR and its usability in low-power wireless sensor networks. The network discovery process is presented with off-the-shelf sensor nodes and specially designed solarpowered sensor nodes to support wireless autarkic sensor technology in the real world.
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