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Less is more: Service Profit Maximization in Geo-Distributed Clouds







ABSTRACT

Nowadays cloud providers purchase a good deal of bandwidth from Internet service providers to satisfy the growing requests from corporate customers for the exclusive use of inter-datacenter bandwidth. For exclusive bandwidth services, neither maximizing the revenue nor minimizing the cost can bring the maximal profit to cloud providers. The diversity of bandwidth prices and the random arrival time of user requests further increase the difficulty in economically scheduling the services to meet user requests from cloud providers. In this paper, we propose to help cloud providers maximize their service profits by properly selecting user requests to serve rather than satisfying them all. We formulate the problem of service profit maximization and prove its NP-hardness. To handle offline request submission, we propose a solution that maximizes the service profit by alternately maximizing the service revenue and minimizing the service cost. To maximize service profit under online request submission, we propose an online scheduling algorithm that carefully handles the risk of not being able to pay off the incremental service cost and makes scheduling decisions in real time. Our extensive evaluations demonstrate that our solutions can achieve more than 1.6x the service profits of existing solutions.






CHAPTER-1
INTRODUCTION

Cloud  Computing  is  very  rapidly  growing  trusted quality  of  service  platform  where  every  service  is  related  to Cloud  Computing  like  updating  you  Face book  status,  bank transaction,  and  your  email  service  is  an  example  of  Cloud Computing, approximately  90%  of  service  are  cloud  base.  So it is very helpful to earn the profit using cloud computing. Cloud  Computing  is  totally  base  on  Internet  Service [1]  where  computing  resources  and  computing  services  and data    are    share    [2].Cloud    computing    is    ancentralizes management  system  where  resource  and  services  are  hosted and deliver to costumer on demand through internet service [3]Cloud  computing  is  based  on  distributed  computing that’s  brings  together  administration  of  assets  and administrations, what’s   more,   conveys   facilitated administrations over the Internet. The equipment, programming,  databases,  data,  and  all  assets  are  focused  and gave  to  purchaser’s  on-interest.    Distributed    computing transforms  data  innovation  into  normal  products  and  utilities by  the  pay-per-use  valuing  model.  In  a  distributed  computing environment, there are constantly three levels, i.e., framework suppliers,   administrations   suppliers,   and   clients.   A   base supplier     keeps     up     the     fundamental     equipment     and programming   offices.   An administration   supplier   rent   the resource’s from the base suppliers and gives administrations to clients. A  client  presents  its  solicitation  to  an  administration supplier and pays for it in light of the sum and the nature of the gave administration. In this paper, we are proposing the multi-server setup  of  an  administration  supplier  such that  its  benefit is expanded. Like all business, the benefit of an administration supplier  in  cloud  registering  is  identified  with  two  sections, which  are  the  expense  and  the  income. For  an  administration supplier, the expense are renting cost give to base supplier and the electricity cost forthe server, and the revenue is the service charge  to  customers.  In  general,  a  service  provider  rents  a certain number of servers fromthe infrastructure providers and builds  different  multi-server  systems  for  different  application domains. Each  multi-server  system  include  different–different servers for different-different services and applications. Hence, the  renting  cost  isproportional  to  the  number  of  servers  in  a multi-server system. 
The  power  consumption  of  a  multiserver  system  is linearly  proportional  to  the  number  of  servers  and  the  server utilization,  and  to  the  square  of  execution  speed.  The  revenue of a service provider is related to the amount of service and the quality of service given to customer. To summarize, the profit of  an  administrations  suppliers  is  mainly  determined  by  the configuration  of  its  service  platform.  To  configure  a  cloud service  platform,  a  service  provider  usually  adopts  a  single renting  scheme  for  doing  such  type  of  service  administration supplier generally uses long-term rented service and short term rented service. If there are limited numbersof servers, some of the    incoming    service    requests    cannot    be    processed immediately.  For  Multiserver  system  configuration  service request  are  added  in  to  queue.  However,  the  waiting  time  of the  service  requests  in  queue  cannot  be  too  long.  In  order  to satisfy  quality-of-service  requirements,  the  waiting  time  of each  incoming  service  request  should  be  limited  within  a certain   range,   which   is   determined   by   a   service-level agreement  (SLA).  If  administration  supplier  gave  the  quality of  service  with  guaranteed  quality  of  service  then, the  service is  fully  charged,  otherwise,  the  service  provider  serves  the request  for  free  as  a  penalty  of  low  quality. To  obtain  higher revenue,  an  administration  supplier  should  rent  more  servers from the infrastructure providers/ base suppliers or scale up the server execution speed to ensure that more service requests are processed   with  high  service  quality. However,  doing  this would   lead  to   sharp  increase   of   the  renting   cost   or  the electricity cost. But increased cost may gain penalty reduction. In conclusion, the single renting scheme is not a good scheme for service providers. In this paper, we propose a novel renting scheme for  service  providers,  which  not  only  can  satisfy quality-of-service   requirements,   but   also   can   obtain  more profit.

Cloud Computing Pricing Model
Cloud computing is transforming information technology around the world. The computational and storage resources providedby infrastructure-as-a-service (IaaS) cloud, through different types of instances, are easy to access and maintain. Thus, large investments have been made to move business services into cloud and implementing/managing data centers to support cloud services. This raises a number of concerns with respect to the cost efficiency of the cloud, from the perspectives of both the cloud providers and the cloud consumers or tenants. Upon the request of an instance by a tenant, if the cloud has enough resources to host the instance, a virtual machine (VM) is allocated onto a server, so that the cloud tenant could run her applications or other computational tasks on the instance, or the VM to be specific. Many research works [5] have been devoted to leverage server virtualization and allocation techniques to optimize data center resource allocation via VM placement optimization. However, optimization from any aspect alone is limiting. The amount of resources that a cloud tenant needs varies from time to time. Traditional resource allocation and provisioning techniques still 
require data centers to be prepared for the intense resource demand during peak period [6]. Incorrect estimations of user demand levels may lead to costly over-provisioning of resources. Moreover, regardless of how the cloud is considered to be an unlimited resource pool, any resource has fixed capacity. It is obvious that having an optimal resource allocation algorithm to squeeze more capacity to serve more tenants is the key to increase the cloud provider’s revenue [13]. It is important to incentivize cloud tenants to request for cloud resources reasonably, by devising a pricing methodology that charges each cloud tenant fairly, so that no one could use up a large portion of the resource and leave fewto others. Therefore, user behaviors and usage patterns should also be considered as inputs to the VM placement problem. Many research works [7], [8] have shown that the use of pricing to induce desirable user behavior is a successful approach Furthermore, most cloud providers do not offer their tenants a service-level agreement (SLA) with the exact measures specifying the service provided. For example, Amazon Elastic Compute Cloud (EC2) only describes its central processing unit (CPU) resource in terms ofequivalent Xeon processors and its input/output (I/O) performance as “high”, “moderate”, and “low”, which are hardly measurable by cloud tenants [9]. Google Compute Engine advertises that its load balancing technique would let its user achieve maximum performance1 without specifying what “maximum performance” means. For services with best effort, no cloud service provider would promise that the service would meet some definite standards. The SLA of Amazon EC2 guarantees a service availability of 99.95% without mentioning performance.2 Although Xu and Li [9] have pointed out that a number of measurement studies have reported computational performance degradations of cloud services, most cloud tenants understand that they are using a best-effort service with performance variations, and hence, they tolerate minor performance degradations . In fact, it is difficult for cloud tenants to determine whether the performance degradation is due to the lack of resources. For a moment or two, people using applications that are run as a cloud service may experience a slow response time. However, it is almost impossible for an end user to determine if it is the cloud provider or the network provider that should be blamed. Thus, many researchers have proposed revenue enhancement strategies [9], such as resource over booking, capacity right sizing, and resource throttling, to increase server utilization levels and save maintenance and operation costs. These all proved to be truly revenue-increasing techniques. However, would it be fair to cloud tenants that the cloud provider profits in such a way? First of all, cloud tenants’ inability to detect resource shortages or performance degradation is critical for making these techniques feasible and profitable. Second, all the costs of implementing and operating such revenue enhancement techniques are eventually paid by each cloud tenant. It would be unfair to those cloud tenants who have kept their resources highly utilized. Third, a cloud service with a flat rate but utilizes resource throttling and overbooking to try to realize a higher profit is untruthful to its users.














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.






CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

  The proliferation of cloud computing relied on the virtualization of the compute and storage resources and provisioning them dynamically according to users’ needs on a pay-per-use model. Massive cloud providers have geo-distributed cloud data centers to ensure service reliability, availability and satisfy user’s need. Therefore, cloud management systems are necessary to increase the profit of cloud providers and to improve the quality-of service demanded by users.
2.1.1 DRAWBACKS OF EXISTING SYSTEM 

· The problem of allocating data-intensive bagof-tasks BoT workloads is formulated as a nonlinear optimization problem taking into consideration the network’s delay times to minimize the make span of the workload, i.e., enhance the users QoS


· The extensive growth of cloud systems has led to the construction of geo-distributed Data Centers (DCs) worldwide with thousands of computing, networking and storage nodes. Consequently, this led to a drastic increase in the DCs energy consumption, that directly affect cloud providers profit and leads to serious environmental issues (high carbon emission) that affect cloud computing sustainability.



2.2. PROPOSED SYSTEM

This paper focuses on an energy-efficient method to solve the problem of allocating data-intensive workloads in geographically distributed data centers. The workload’s tasks are characterized by large data transfer times than their execution times. The problem formulated as a nonlinear programming optimization problem. Then, to find an optimal solution to the problem, meta-heuristic genetic algorithm is proposed. The designed heuristic takes into account the cost of the data transfer time from the storage location to the computer servers as well as the workload make span on the available hosts. Extensive simulations using the Clouds simulator are conducted to evaluate the efficacy of the proposed allocation method and how it performs with respect to other methods in the literature. Our results show significant enhancements in energy consumption while respecting the user’s QoS.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM


· The proposed method improved the net profit due to energy efficient using of computing resources.

· The minimization of energy consumption and improving the QoS. However, they do not consider the problem of transmission delay and cost in selecting the most suitable computing resources for workload execution.




CONCLUSION

In this work, we study the problem of graph job allocation in geo distributed cloud networks (GDCNs).  The  slot based quantization  of  the  resources  of  the  DCs  is  considered. Inspired by big-data driven applications, it is considered that tasks are composed of multiple sub-tasks, which need multiple slots of the DCs with a determined communication pattern. The cost-effective graph job allocation in GDCNs is formulated as an integer programming problem. For small-scale GDCNs, given the feasible assignments of the graph jobs, we propose an analytic sequential sub-optimal solution to the problem.  For  medium-scale  GDCNs,  we  introduce  distributed  algorithm  using  the  communication  infrastructure of the network. Given the impracticality of those methods in large-scale GDCNs, we propose a decentralized graph job allocation framework based on the idea of strategy suggestion using our introduced cloud crawlers (CCRs). Toopt efficient strategies from the pool of suggested strategies, we  propose  two  online  learning  algorithms  for  the  Pas considering fixed and adaptive pricing of DCs. Extensive simulations are conducted to reveal the effectiveness of all the  proposed  algorithms  in  GDCNs  with  different  scales. For the future work, we suggest studying graph jobs with heterogeneous order of nodes’ execution. Also, encapsulating the mathematical model of network link outages into the allocation of graph jobs among multiple DCs is worth further investigation.
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