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Contract Based Resource Sharing for Time Effective Task Scheduling in Fog Cloud Environment






ABSTRACT

Fog computing as an extension of the cloud based infrastructure, provides a better computing platform than cloud computing for mobile computing, Internet of Things, etc. One of the problems is how to make full use of the resources of the fog so that more requests of applications can be executed on the edge, reducing the pressure on the network and ensuring the time requirement of tasks. The high mobility of fog nodes also has a great impact on the task completion time and user satisfaction. Thus, a general IoT-Fog-Cloud computing architecture with a contract based resource sharing mechanism is proposed in this paper. The contract establishment problem of resource sharing mechanism among fog clusters is modeled as a sealed-bid bilateral auction in order to take full advantage of the fog resources and Ensure that more tasks could be executed on the fog. Then, we propose a scheduling method based on functional domain construction to mitigate the influence of mobility of fog nodes. It includes the selection of critical fog nodes and the construction of fog function domains based on spectral clustering. The selection of critical fog nodes is used to find the best fog nodes in each fog cluster with respect to the between’s centrality, computing performance and communication delay to the IoT nodes. The critical nodes are responsible for building the functional domains of the remaining fog nodes in each fog cluster. Functional domain construction is used to determine the set of fog nodes contained in the corresponding functional domain. Finally, through extensive simulation experiments, the performance difference between the proposed method and the other four methods in terms of average service time, average utilization of fog nodes, success rate of tasks, average WLAN delay and the average cost of successful tasks are evaluated. Results show that our method generally outperforms the other four methods in these metrics.























CHAPTER-1
INTRODUCTION 
In fog computing environment, task scheduling depends on whether there are dependencies between the tasks that are scheduled. It can be divided into independent task scheduling and related task scheduling. Related task scheduling is often referred to as dependent task scheduling. There is no dependency relationship and data communication among tasks in independent task scheduling. Dependent task scheduling has some dependence and there is data communication among tasks. A typical task scheduling model is built on the basis of graphs, usually called task graphs. The most common task graph is Directed Acyclic Graph (DAG), so the dependent task scheduling is also called DAG scheduling.
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Before tasks are scheduled, tasks have two ways to arrive. One is the batch mode. When all tasks arrive, they are allocated to the corresponding fog nodes through a scheduling algorithm. Another is the online mode. The arrival time of each task is random and a task is scheduled to a fog node as soon as it arrives at the RMS (resource management system). Task scheduling of fog nodes has been proved to be a NP-complete problem. The research work of task scheduling is a very important aspect and has been widely and deeply studied by researchers. At present, although many research achievements have been obtained for task scheduling, researchers are still continuing to explore and study [18]. Research of scheduling tasks in fog computing environment has not been well-established yet due to the lack of fog architecture that manages and allocates resources efficiently. Our research also has a positive influence on some optimization problems.


FOG COMPUTING ARCHITECTURE
To gain maximum economic profit, proper resource allocation is necessary. Resource allocation improves the overall efficiency of the system with the customer satisfaction. As mentioned before, server virtualization is the core part of resource allocation and it improves the overall response time and the cost of the system. The architecture is based on Cloud computing environment with Fog computing technology as can be seen from Fig.1. It is good to note here that Fog layer is not used as replacement of the Cloud environment. But instead Fog layer helps in reducing the draw backs of the Cloud layer, by providing with low latency and geographical distribution. After analyzing the different existing algorithms for resource allocation, we have come up with the proposed framework of the solution.
Task Scheduling
Task scheduling is done after the resources are allocated to all cloud entities. Scheduling defines the manner in which different entities are provisioned. Resource provisioning defines which resource will be available to meet user requirements whereas task scheduling defines the manner in which the allocated resource is available to the end user (i.e. whether the resource is fully available until task completion or is available on sharing basis). Task scheduling provides “Multiprogramming Capabilities” in cloud computing environment.
Task scheduling can be done in two modes: a. Space shared b. Time shared Both hosts and VM can be provisioned to users either in space shared mode or time shared mode
In space sharing mode resources are allocated until task does not undergo complete execution (i.e. resources are not preempted); whereas in time sharing mode resources are continuously preempted till task undergoes completion.
Table 2. gives the comparison of resource allocation and task scheduling and specifies the issues resolved by each technique of load balancing. 
Based on resource provisioning and scheduling, four cases can be examined under different performance criteria so as to get efficient load balancing scheme.
 Case 1: Hosts and VMs, both are provisioned in space sharing manner.

Case 2: Hosts and VMs, both are provisioned to VMs and tasks respectively in time sharing manner. 
Case 3: Hosts are provisioned to VMs in space sharing manner and VMs are provisioned to tasks in time sharing manner.
Case 4: Hosts are provisioned to VMs in time sharing manner and VMs are provisioned to tasks in space sharing manner.















TASK SCHEDULING IN FOG COMPUTING
Distance, which can increase the delay in transmission, there can be a shortage of the resources for the execution of the tasks, many resources could remain idle even thought asks need to be processed immediately, etc. To resolve these problems, virtualized Fog computing technology is used[1]. This is a layer between the end users and the Cloud data centers within the Internet. Main areas where Fog computing can be of help is to execute the applications that need low levels of latency, real time response depending on the location of the data generator. This layer can have many virtual servers to process the incoming requests. According to Agarwal, Yadav and Yadav, “Resource allocation is the systematic approach of allocating available resources to the needed Cloud clients over theInternet” [2]. The time and order of the resources being assigned is crucial to get the maximum benefits of using a virtual server as highest throughput of the system can be obtained and the clients will not be charged exorbitantly. The availability of resources should be such that the high priority tasks are not kept waiting till the very end of thetas queue. This could lead to suboptimal use of the virtual servers and possible loss of business. Hence, assigning resources in a prioritized fashion to gain maximum profit isof great importance and a good area of research. This paper proposes a system where Fog layer is used in-between client and Cloud layer to cater to the applications which have low tolerance for latency. A task is said to have higher priority when the deadline of the task to be processed is closest than any other task. The higher priority tasks are processed first in the Fog layer. If althea data centers in the Fog layer are busy, then the high priority task is propagated to the Cloud layer for timely execution. The data centers in the Fog layer in a region can communicate with each other to check availability of servers and for load balancing. The paper is organized in the following order; section 2 focuses on related work to the research topic. Section 3 describes the proposed architecture and the design of the system. In Section 4 the algorithm of the system is discussed. Section 5 describes the simulation and the setup of the system. Section 6 will discuss in detail the results from the simulation and the comparison. And lastly, the paper concludes with summary insection 7.
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In order to implement the task scheduling of fog computing effectively, the classification algorithm is integrated into the task scheduling process of fog computing. Figure 4 presents the task scheduling model of fog computing. In order to realize an effective scheduling process between the fog node set 𝑁 and the task set T, the scheduling module consists of two algorithms, i.e., I-Apriori
Algorithm and TSFC (Task Scheduling in Fog computing algorithm. Firstly, based on the scheduling transaction set D, association rules of the node set and the task set are generated by the I-Apriori algorithm. Secondly, the association rules are used as the input of TSFC algorithm to get the task scheduling relationship between the fog node set and the task set. Finally, the task scheduling relationship 𝑅 is inserted into the scheduling transaction set 𝐷 to provide input data for the next task scheduling.



ESSENTIAL CHARACTERISTICS of Cloud Computing
 On-demand service: 
A consumer can unilaterally provide computing capabilities, such as server time and network storage, as needed automatically without requiring human interaction with each service provider. Broad network access: Capabilities are available over the network and accessed through standard mechanisms that promote use by heterogeneous client platforms (e.g., mobile phones, laptops, and PDAs). 
Resource pooling: 
The provider’s computing resources are pooled to serve multiple consumers using a multi-tenant model, with different physical and virtual resources dynamically assigned and reassigned according to consumer demand. 
Rapid elasticity: 
Capabilities can be rapidly and elastically provisioned, in some cases automatically, to quickly scale out and rapidly released to quickly scale in. Measured Service: 
Cloud systems automatically control and optimize resource use by leveraging a metering capability at some level of abstraction appropriate to the type of service (e.g., storage, processing, bandwidth, and active user accounts). Resource usage can be monitored, controlled, and reported providing transparency for both the provider and consumer of the utilized service. 
Virtualization: 
Virtualization is a technique of resource sharing that is based on the principle of dividing physical resources(HW) or operating systems(SW)for cost control measures and more efficient utilization of resources.




 Types of virtualization
 Full virtualization:
A technique used to provide a certain kind of virtual machine environment, namely, one that is complete simulation of the underlying hardware. Para-virtualization: A technique that presents software to the virtual machines that is similar but not identical to that of the underlying hardware. 
Emulation:
Hardware emulation is all about using standard virtualization software (also called a Hyper Visor) to form a emulated hardware environment (Called VMM -- Virtual Machine Monitor), for guest operating systems to function on.
OS virtualization:
OS allows multiple secure virtual servers to be run. Guest OS is the same as the host OS, but appears isolated. Application virtualization: Application is gives its own copy of components that are not shared.










CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

Internet of Things typically involves a significant number of smart sensors sensing information from the environment and sharing it to a cloud service for processing. Various architectural abstractions, such as Fog and Edge computing, have been proposed to localize some of the processing near the sensors and away from the central cloud servers.

2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· The job scheduling on an Edge-Fog cloud may encompass computing an assignment of hundreds of devices, a more efficient algorithm for finding an optimal task assignment is needed.


· Due to its decentralized architecture, the Edge-Fog clouds capable of decoupling processing time from network delays by effectively handling processing close to the data generators.











2.2. PROPOSED SYSTEM

 In this paper, we propose Edge-Fog Cloud which distributes task processing on the participating cloud resources in the network. We develop the Least Processing Cost First(LPCF) method for assigning the processing tasks to nodes which provide the optimal processing time and near optimal networking costs. We evaluate LPCF ina variety of scenarios and demonstrate its effectiveness in finding the processing task assignments.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM


· Reduced network traffic and increased energy efficiency, however, this new model also comes with a set of challenges. One of them is resource allocation and tasks scheduling.

· The goal of task scheduling in Cloud–Fog system is aimed at the benefit of users or service providers.

· A task schedule, which minimizes completion time and saves monetary cost, will satisfy Service Level Agreement (SLA) signed with users.





 
CONCLUSION


The fog computing is a new paradigm which attracts lots of attention. Providing satisfactory computation performance is a great challenge in the fog computing environment. In this paper, we proposed an I-Apriori algorithm by improving the Apriori algorithm. Experimental results show that the Apriority algorithm can improve the efficiency of generating frequent item sets effectively. A novel task scheduling model and a novel TSFC algorithm of fog computing environment are proposed based on the I-Apriori algorithm. Association rules are generated by the I-Apriori algorithm which acts as an important parameter of TSFC task scheduling algorithm. Experimental results show that TSFC algorithm has better performance than other similar algorithms in terms of task total execution time and average waiting time.
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