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Throughput and Age of Information in a Cellular-based IoT Network







ABSTRACT
This paper studies the interplay between device-to-device (D2D) communications and real-time monitoring systems in a cellular-based Internet of Things (IoT) network. In particular, besides the possibility that the IoT devices communicate directly with each other in a D2D fashion, we consider that they frequently send time-sensitive information/status updates (about some underlying physical processes observed by them) to their nearest cellular base stations (BSs). Specifically, we model the locations of the IoT devices as a bipolar Poisson Point Process (PPP) and that of the BSs as another independent PPP. For this setup, we characterize the performance of D2D communications using the average network throughput metric whereas the performance of the real-time applications is quantified by the Age of Information (AoI) metric. The IoT devices are considered to employ a distance-proportional fractional power control scheme while sending status updates to their serving BSs. Hence, depending upon the maximum transmission power available, the IoT devices located within a certain distance from the BSs can only send status updates. This association strategy, in turn, forms the Johnson-Mehl (JM) tessellation, such that the IoT devices located in the JM cells are allowed to send status updates. The average network throughput is obtained by deriving the mean success probability for the D2D links. On the other hand, the temporal mean AoI of a given status update link can be treated as a random variable over space since its success delivery rate is a function of the interference field seen from its receiver. Thus, in order to capture the spatial disparity in the AoI performance, we characterize the spatial moments of the temporal mean AoI. In particular, we obtain these spatial moments by deriving the moments of both the conditional success probability and the conditional scheduling probability for status update links. Our results provide useful design guidelines on the efficient deployment of future massive IoT networks that will jointly support D2D communications and several cellular networkenabled real-time applications.



        	





                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Real-time status updates are indispensable for many key applications, such as predicting and controlling forest fires, safety of an intelligent transportation system, and efficient energy consumption in future smart homes. 
· A common setup for status update systems is the existence of a source node that generates update packets, and then transmits them through a communication system to a destination node.
· The CoUD can take any form of a payment function, which is non-negative and monotonically increasing, to quantify the cost of information absence at the monitor. 
· The type of cost function needs to be properly chosen based on the statistics of the observed stochastic process at the source. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· They derived bounds on the spatiotemporal mean AoI, the spatio-temporal mean peak AoI, and the spatial distribution of the temporal mean peak AoI, by incorporating system modifications to deal with the issue of correlated queues.
· It is important to accurately model the spatial distribution of wireless devices to analyze the impact of spatial variations on the achievable QoS.
· We highlight the impact of the power control on the achievable D2D network throughput and the spatio-temporal mean AoI for different system design parameters.
· The impact of SIR thresholds on the spatio-temporal mean AoI of status update transmissions and the throughput of D2D network. 
2.2. PROPOSED SYSTEM 
· An analytical model was proposed in order to evaluate the Age of Information of a VANET.
· Quality scores are useful to simplify the complexity and diversity of applications QoSs, such as the scoring system proposed in along with a mapping mechanism for multiple QoS attributes in order to find the optimal deployment decision with the highest overall application level quality score. 
· An access WSN gateway was proposed in to provide end-to-end (E2E) connectivity for Machine Type Communication (MTC) traffic flow within the license spectrum of LTE-APro media. 
· The evolution of the request rate was analysed in two versions of the proposed model, providing sufficient conditions for the settling time of request rate.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It is worth noting that the prime focus of the works in was on performing the spatiotemporal analysis of conventional performance metrics such as transmission rate and delay.
· However, in status updating systems, information freshness is more important than the commonly used performance indicators, such as data rate or delay.
· While this spatio-temporally averaged coverage probability provides useful insight into the network design, it is not sufficient to study the spatial disparity in the link-level performance of the network as discussed above. 
· We captured the spatial disparity in the AoI performance by characterizing spatial moments of the temporal mean AoI. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	On the role of age of information in the Internet of things
	M. A. Abd-Elmagid, N. Pappas, and H. S. Dhillon, 
	We start by summarizing the concept of AoI and its variants with emphasis on the differences between AoI and other well-known performance metrics in the literature, such as throughput and delay. 

	Age of information: A new concept, metric, and tool
	A. Kosta, N. Pappas, and V. Angelakis, 
	AoI was shown to be a fundamentally novel metric of timeliness, significantly different, to existing ones such as delay and latency.

	Age of information scaling in large networks
	B. Buyukates, A. Soysal, and S. Ulukus, 
	Given n randomly located source-destination (S- D) pairs on a fixed area network that want to communicate with each other, we study the age of information with a particular focus on its scaling as the network size n grows.

	Age-constrained content access strategy in D2D-assisted wireless caching networks
	S. Li, X. Qin, Y. Tao, B. Liu, and P. Zhang, 
	In this paper, we propose an age-constrained content access strategy in D2D-assisted wireless caching systems with the aim of achieving the best energy efficiency. 






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:
     This paper presented a stochastic geometry-based analysis of throughput and AoI performance metrics in a cellular-based IoT network while accounting for the spatial disparity in the AoI performance experienced by various wireless links spread across the network. In particular, the throughput was used to characterize the QoS of D2D communications between IoT devices, whereas the AoI was employed to quantify the freshness of status updates (regarding some time-sensitive applications) transmitted by the IoT devices to cellular BSs. The locations of IoT devices and BSs were modeled as a bipolar PPP and an independent PPP, respectively. 
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