16










Fairness Efficiency Scheduling for Cloud Computing with Soft Fairness Guarantees








ABSTRACT

Fairness and efficiency are two important metrics for users in modern data center computing system. Due to the heterogeneous resource demands of CPU, memory, and network I/O for users’ tasks, it cannot achieve the strict100%fairness and the maximum efficiency at the same time. Existing fairness-efficiency schedulers (e.g., Tetris) can balance such a tradeoff elastically by relaxing fairness constraint for improved efficiency using the knob. However, their approaches are unawareof fairness degradation under different knob configurations, which makes several drawbacks. First, it cannot tell how much relaxedfairness can be guaranteed given a knob value. Second, it fails to meet several essential properties such as sharing incentive. To address these issues, we propose a new fairness-efficiency scheduler,QKnober,  to  balance  the  fairness  and  efficiency  elastically  and  flexibly  using  a  tunable  fairness  knob.  QKnober is afairness sensitive scheduler that can maximize the system efficiency while guaranteeing the soft fairness by modeling the whole allocation as a combinationoffairness-orientedallocation an deficiency orientedallocation. Moreover, QKnober satisfies fairness properties of sharing incentive, envy-freeness and pare to efficiency given a proper knob value. We have implemented QKnober in YARN and evaluated it using both tested and simulated experiments. The results show that QKnober outperforms its alternatives DRF and Tetris by31.2%and4.5%, respectively.




CHAPTER-1
INTRODUCTION


Cloud computing is yet another buzz in the area of computing. In other words it is a revolution in the area of computing in this era. Cloud can be defined in various ways from different perspectives. The National Institute  of Standards  and Technology  (NIST) defines  cloud  computing  as  “a  model  for enabling  ubiquitous,  convenient,  on-demand  network  access  to  a shared  pool  of  configurable computing resources that can be rapidly provisioned and released with minimal management effort or service provider interaction”. It is all about storing and accessing the data and other services in a centralized server  called  the  data centre,  accessed  via  internet. The  seven  key  elements  of  cloud computing  are  utility  pricing,  managed  operations,  third-party  ownership,  self-service  provisioning, management automation, virtualized resources and elastic resource capacity. Cloud, contains a pool of resources  and  provides  an  illusion  of  all  the  resources  available  in  the  internet  and  thus  is  the difference.  Cloud  computing  is  more  advantageous  than  other  computing  technologies  due  to  its property of elasticity and scalability and hasan added advantage that it is dynamic. Yet cloud meets challenges  in  the  areas  of  security,  ensuring  cost,  ensuring  adequate  performance,  data  migration, scheduling, load balancing, resource allocation and the like. Scheduling,  load  balancing,  resource  provisioning  and  traffic  control  are  some  of  the  ways  of achieving  QoS  in  cloud  environment  where,  scheduling  and  load  balancing  goes  hand  in  hand. Scheduling  tasks  to  cloud resources  is  one  main  step  in  cloud resource  management.  Thus  the  main aim  of  scheduling  algorithm  is  to  assign  tasks  to  available  resources  (virtual)  in  a  cost-effective manner,  in  a  way  it  meets  the  QoS  and  efficiency  and  hence  scheduling  is  performed  in  the  virtual machine layer and application layer. Resource allocation strategy using service level agreement (SLA) mainly depends on Response time, throughput and QoS parameters. Service level agreement in general is an agreement between the service provider and the recipient of the service. Task SLA is an instance associated with every task to ensure that the given task reaches the end condition in the given period of time.
Efficient  scheduling  mechanism  should  meet  the  QoS  parameters  and  should  enhance  resource utilization.  With  the  cloud-scale  expansion  fairness  in  scheduling  and  resource  allocation  is  still  an issue.  Fairness  is  a  challenging  factor  when  tasks  waiting  for resources  are  to  be  mapped. There are several ways  in  which  fairness  can  be  determined.  Fairness constraint proposed by  Berger  model plays an important role in determining the fair allocation of resources by means of justice evaluation function [8]. Yet it has its disadvantage when task-resource mapping is not met. This paper presents a bird’s eye view on the various ways in achieving fairness in scheduling the cloud resources. The  paper  is  organized  as  follows:  Section  “Scheduling  landscape”  gives  a  brief  introduction  to scheduling.  Section  “Fairness  in  scheduling”  depicts  some  of  the  ways  in  which  fairness  can  be achieved  in scheduling. Section “Fairness via resource allocation” describes how resource allocation strategies help in achieving fairness in cloud scheduling. Section “Heuristic approaches” provides a list of heuristic algorithms to achieve scheduling efficiency.  Finally the concluding remarks are presented in the “Conclusion and Future work” section.



FAIRNESSINSCHEDULING
The task resource mapping can be compared to the to the commodity economy model similar to pay-per-use basis.  This  economy  model  can  be  implemented  using  a  market-oriented  strategy,  auction mechanism  and  several  other  approaches  in  cloud  environment.  Cloud  computing  is  a  commercial environment  that  has  its  foundation  in  high  Quality  of  Service  (QoS)  and  fairness,  where  user satisfaction is the end goal. Fairness can be dealt with user as well as resources. From the user perspective, fairness is to provide user  satisfaction  through  minimal  completion  time  etc  and  for  the  resources  it  is  effective  resource utilization and the like. An efficient scheduler should provide fair allocation of resources in a way it ensures no task is starving for resources. In other words, it maintains fairness by fairly distributing the available resources to the tasks at the same time satisfying user constraints. Priority plays a major role in determining fairness. Scheduling based on priority maximizes the profit.  A threshold limit can be assigned with each job and if the jobs actual start time doesn’t exceed the threshold  value  it  is  considered  that  the  job  is  fairly  treated  else  the  job  is  considered  to  have  been treated unfairly. Fairness in turn should result in higher utilization. Fairness can be estimated using a special metric called as QoS parameters like make span, latency, bandwidth etc.
Cloud Layer
The layer is the brain of the IoT service frame work with EC. It is usually composed of large cloud data centers with extra ordinary computing power. In the IoT service framework with EC, the cloud layer tends to be applied to further processing data from the edge layer, storing or updating significant information and carrying out advanced deployment. Nonetheless, in some special situations, the importance of cloud-edge collaboration is highlighted. Cloud-edge collaboration includes resource collaboration, management collaboration, safety collaboration, and so forth, which think of cloud and edge as all in one to reinforce each other and schedule dynamically. Specifically, when computing re-sources in the edge layer are insufficient, the cloud layer can offer computing support with virtual machines and containers. When a certain edge layer appears malicious traffic, the relevant cloud layer which is equipped with better security policy has the ability to discover and block it so as to prevent it from continuing spreading. The establishment of  cloud-edge collaboration has aroused wide concern. A few cloud-edge collaboration platforms such as Kube Edge, Edge Tunnel, and AWS Wavelength are pushing ahead with the prosperity of cloud-edge collaboration.*e application of IoT service with EC is booming and hot. Table 3 shows some typical examples of IoT service with EC.

Cloud Computing Types
Based on the location parameter, cloud computing can be divided [19][20]into following categories:

a) Public Cloud:
 Here, computing infrastructure is provided by the vendor and customer has no visibility on the infrastructure. But the resources can be accessible publically.

b) Private Cloud:
 Here, infrastructure is developed for a private organization. The services can be access by that private organization only. This type of cloud is more secure than a public one.

c) Hybrid Cloud:
 A hybrid cloud is come into existence after merging a private as well asthepublic cloud. Critical applications may be deployed on a private cloud and the applications having less security can be connected to the public one.

D) Community Cloud:
 Here, the infrastructure is shared between organizations of the same community.








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.













BASIC CHALLENGES IN CLOUD COMPUTING
Four issues stand out with cloud computing: threshold policy, interoperability issues, hidden costs, and unexpected behavior.

Threshold policy: 
To test if the program works, develop, or improve and implement, a threshold policy in a pilot study before moving the program to the production environment. Check how the policy detects sudden increases in the demand and results in the creation of additional instances to fill in the demand. Also check to determine how unused resources are to be de-allocated and turned over to other work.



Interoperability issues: 
 The problems of achieving interoperability of applications between two cloud
Computing vendors. Need to reformat data or change the logic in applications.

Hidden costs : 
Cloud computing does not tell what hidden costs are. In an instance of incurring network costs, companies who are far from the location of cloud providers could experience latency, particularly when there is heavy traffic.

Unexpected behavior:
 The tests to be made to show unexpected results of validation or releasing unused
Resources. Need to fix the problem before running the application in the cloud.
Also other issues are:
Cloud providers must work together to ensure that the challenges to cloud adoption are addressed through open collaboration and the appropriate use of Standards.
Cloud providers must not use their market position to lock customers into their particular platforms and limiting their choice of providers.
	Cloud providers must use and adopt existing standards wherever appropriate. The IT industry has invested heavily in existing standards and standards organizations; there is no need to duplicate or reinvent them.
When new standards (or adjustments to existing standards) are needed, we must be judicious and pragmatic to avoid creating too many standards. We must ensure that
Standards promote innovation and do not inhibit it. Any community effort around the open cloud should be driven by customer needs, not merely the technical needs of cloud providers, and should be tested or verified against real customer requirements.



















CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

Fairness and efficiency are two important metrics for users in modern data center computing system. Due to the heterogeneous resource demands of CPU, memory, and network I/O for users’ tasks, it cannot achieve the strict100%fairness and the maximum efficiency at the same time. Existing fairness-efficiency schedulers (e.g., Tetris) can balance such a tradeoff elastically by relaxing fairness constraint for improved efficiency using the knob. However, their approaches are unaware of fairness degradation under different knob configurations, which makes several drawbacks. First, it cannot tell how much relaxed fairness can be guaranteed given a knob value. Second, it fails to meet several essential properties such as sharing incentive. To address these issues,

2.1.1 DRAWBACKS OF EXISTING SYSTEM 

Resource allocation strategy using service level agreement (SLA) mainly depends on Response time, throughput and QoS parameters.






2.2. PROPOSED SYSTEM

we propose a new fairness-efficiency scheduler,QKnober,  to  balance  the  fairness  and  efficiency  elastically  and  flexibly  using  a  tunable  fairness  knob.  QKnober is a fairness sensitive scheduler that can maximize the system efficiency while guaranteeing the soft fairness by modeling the whole allocation as a combinationoffairness-orientedallocation and efficiency oriented allocation. Moreover, QKnober satisfies fairness properties of sharing incentive, envy-freeness and pareto efficiency given a proper knob value. We have implemented QKnober in YARN and evaluated it using both tested and simulated experiments. The results show that QKnober can achieve good performance and fairness.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM


Scheduling,  load  balancing,  resource  provisioning  and  traffic  control  are  some  of  the  ways  of achieving  QoS  in  cloud  environment  where,  scheduling  and  load  balancing  goes  hand  in  hand.











CONCLUSION



Cloud  computing  is  an  emerging  topic  in  distributed  computing  and  is  a  door  to  the  future  of information technology. Scheduling is among the several issues that cloud computing is facing today. In  future,  resources  can  be  effectively  and  efficiently  scheduled  by  leveraging  techniques  like, scheduling  and  resource  provisioning,  request  scheduling  and  task  scheduling,  scheduling  and  load balancing etc where efficiency and fairness will be the end goal.
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