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ABSTRACT

Edge computing is a new computing paradigm, which aims at enhancing user experience by bringing computing resources closer to where data is produced by Internet of Things (IoT). Edge services are provided by small data centers located at the edge of the network, called cloudlets. However, IoT users often face strict Quality of Service (QoS) constraints for a proper remote execution of their applications on edge. Each user has specific resource requirements and budget limitations for her IoT application, while each cloudlet offers a limited number and types of resources, each with a specific cost. Therefore, a key challenge is how to efficiently match cloudlets to IoT applications and enable a convenient any-time access to edge computing services considering preferences and incentives of users and cloudlets. In this paper, we address this problem by proposing a novel two-sided matching solution for edge services considering QoS requirements in terms of service response time. In addition, we determine dynamic pricing of edge services based on the preferences and incentives of cloudlets, IoT users, and the system. The proposed matching is incentive compatible, individually rational, weakly budget balanced, asymptotically locative efficient, and computationally efficient. We perform a comprehensive assessment through extensive performance analysis experiments to evaluate our proposed matching and pricing solutions.










CHAPTER-1
INTRODUCTION
The number of Internet-connected devices (such as wear-able devices, connected vehicles, and drones) is estimated to reach 50 billion by 2020. These smart devices, so called Internet of Things (IoT), are restricted by weight, size, bat-tery life, and heat dissipation imposing limitations on their computing capabilities to execute applications. To empower the resource shortage of IoT devices, cloud computing offers many services, which allows these devices to offload their tasks to a more powerful computing infrastructure? However, these devices require heterogeneous quality of service (QoS)depending on their applications [1], and offloading to a conventional centralized cloud is infeasible for applications man-dating low-latency communications and real-time responses due to physical distance between the cloud and IoT users. Edge computing is a new computing paradigm that enhances cloud computing for IoT applications by extending cloud services closer to the users through an additional infrastructure component, called cloudlet(near or collocated with the wireless access point). Cloudlets are small-sized edge clouds, which reside between the IoT device and the centralized data center, and they can provision their resources in the form of Virtual Machines (VMs) [2], [3]. However, to enable a convenient any time access to edge computing resources, a key challenges how to efficiently match cloudlets to IoT applications for providing edge services. A cloudlet has limited amount of available resources, andit can guarantee a service response time for the provided edge services. On the other hand, an IoT user has specific resource requirements for its application and may need a strict guarantee for the service response time. IoT requests are distributed among cloudlets, and they are matched to a set of cloudlets to cooperatively fulfill them leading to significant decrease in data communications over WANs and in response time. In this paper, we model the interactions of IoT users and cloudlets and design QoS-aware matching algorithms to give incentives to them to participate. We formulate this problems a two-sided matching game between the IoT devices and the cloudlets. A two-sided matching game is an assignment problem between the sets of devices and cloudlets (players), where the players of each set have preferences over the players of the other set. The preference relations allow every IoT device/cloudlet to be best matched for the edge services while maximizing its own benefit in the system. Finding the best matching of a two-sided matching game is an NP-hard problem. In this paper, we propose two novel matching solutions that are computationally efficient. We also demonstrate how our solutions improve quality of experience and user satisfaction by considering QoS metrics in the matching mechanisms. Our Contribution. We model the cloudlet-IoT user matching as an Integer Programming model, and propose a novel two-sided matching, QMECS, for edge services that is Pareto-efficient, incentive compatible, weakly budget balanced, and computationally efficient. Our proposed two-sided matching simulate attributes that considers QoS requirements of IoT users and QoS guarantees of cloudlets in addition to their pricing preferences. We extend our proposed two-sided matching by proposing Modified QMECS (M-QMECS) to augment social welfare and avoid zero budget surplus. QMECS and M-QMECS improve users’ satisfaction and quality of experience by considering QoS metrics in the matching’s. In addition, our mechanisms avoid user service rejection after their assignment due to unacceptable quality of experience. We provide a comprehensive assessment  through  extensive  performance analysis experiments and compare the solutions obtained with the optimal solutions.




EDGE COMPUTING BACKGROUND INFORMATION
The rapid development  of IoT projects in  a variety of  use  cases  in the  business,  consumer  and  government  sectors  is  driving  the  creation  of  decentralized  IT  architectures that are capable of processing data directly at  the  points  where  they are  produced  or  at  least  as  close to them as is practicably possible (Axellio, 2018).  Currently,  around  10%  of  the  data  generated  by  businesses is created and processed outside a traditional  Data center or cloud (GE Digital, 2018). The utilization of  edge  computing  means  that  part  of  the  data processing  function  can  be  carried  out  closer  to  the  source of the data; rather than first sending it over  the internet to a datacenter for processing in the cloud.
 Edge computing saves cost, consumes less bandwidth, improves security and lowers  latency.  Through  this  technology,  data  are  initially  stored  and  processed  locally, as  close as  possible to the source  of the  data  (Satyanarayanan, 2017). This can be on the IoT device  itself,  if  it has  enough  computing  power  and  storage  capacity,  or  in  a  “mini  datacenter”  that  collects  and  analyzes  the  information  from  several  nearby  IoT  devices  (Janakiram,  2018).  Edge  computing  expands  IoT  services and  brings  them closer  to  the user,  thus  bringing  the  payback of  the cloud  closer to  the place  where  data  are  created  and  acted  upon.  In  addition,  edge computing is  needed in  IoT to  improve efficacy  and shrink the volume of information that needs to be  transmitted  to a  central  server for  processing.  This is frequently done to bring about efficiency, but it can also be used for  compliance and  security. Edge computing  can  be  applied  in  the  smart  grid,  smart  city,  smart Buildings and vehicle networks.
EDGE COMPUTING INFRASTRUCTURE
Figure 1 below depicts a typical IoT infrastructure in order to facilitate an understanding of the role of the edge in that infrastructure. 
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 It can be seen from the figure that at the margins of the  infrastructure  (bottom) lie  all the  elements that are in  direct contact with the phenomena that IoT devices are  designed  to  detect,  namely  sensors,  actuators  and  devices.  The sensors  are  like the  sense  organs of  the  human body and the IoT  has the role of collecting the  data and information  for which  the infrastructure  was  created (Miller, 2018). These data can be obtained from International Journal of P2P Network Trends and Technology ( IJPTT ) - Volume 10 Issue 2 – Mar – April 2020  the external environment, from an internal environment  or  from  within  a  complex  system  such  as  machines destined  for  production  (Wood,  2018).  Examples  of  sensors  include  GPS  receivers;  temperature  sensors,  light sensors,  files, humidity  sensors, specific  product  data and vehicle diagnostics systems (Miller, 2018).
Edge Computing Characteristics

Edge computing possesses several characteristics similar to the Cloud computing.However, the distinguishing characteristics of Edge computing that makes it unique are as follows:



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

Cloud computing has significantly enhanced the growth of the Internet of Things (IoT) by ensuring and supporting the Quality of Service (QoS) of IoT applications. However, cloud services are still far from IoT devices. Notably, the transmission of IoT data experiences network issues, such as high latency. In this case, the cloud platforms cannot satisfy the IoT applications that require real-time response. Yet, the location of cloud services is one of the challenges encountered in the evolution of the IoT paradigm. Recently, edge cloud computing has been proposed to bring cloud services closer to the IoT end-users, becoming a promising paradigm whose pitfalls and challenges are not yet well understood.


2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
When the cloud resources are closer to the users, the users experience fewer network issues. Moreover, the location of IoT devices creates some problems for cloud providers.










2.2. PROPOSED SYSTEM
This paper aims at presenting the leading-edge computing concerning the movement of services from centralized cloud platforms to decentralized platforms, and examines the issues and challenges introduced by these highly distributed environments, to support engineers and researchers who might benefit from this transition.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed solution aims to develop decentralized smart objects within IoT and take the benefits of cloud computing by managing data processing and storage needs with lower costs.
· There are three selection service options offered to the end-users.
· pure cloud services (the edge service is a middle layer between the cloud and the end user); edge services (extenders of classical cloud services); and, coordinated fog-to-cloud services (a collaborative model to facilitate matching between cloud and fog services).












CONCLUSION 
CONCLUSION
With  rapid  changes  in  the  quality-of-service  requirements of  Internet-of-Things  and  emerging  new  paradigms  such  as edge computing, efficient QoS-aware matching algorithms are needed to match cloudlets to IoT applications when providing edge  computing  services.  In  this  paper,  we  addressed  this challenge  by  proposing  novel  two-sided  matching  solutions, QMECS  and  M-QMECS,  for  edge  services  considering  QoS requirements  in  terms  of  service  response  time.  In  addition, we  proposed  payment  determination  solutions  considering preferences  and  incentives  of  cloudlets,  IoT  users,  and  the system. The proposed matching’s are Pareto-efficient, incentive compatible,   weakly   budget   balanced,   and   computationally efficient. The experimental results showed that the mechanisms are suitable for edge computing services by providing close to optimal matching, efficient pricing, and guaranteed QoS. For future work,  we  plan  to  extend  the  mechanisms  considering mobility of the IoT devices and cloudlets.
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