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Abstract— The economy of scale afford by cloud attracts a 

huge sum of industrial companies and organizations to deploy 

their applications in cloud data centers (CDCs) and to supply 

services to users. The main aim of the private cloud provider 

is to achieve profit maximization by scheduling tasks while 

ensure the service of delay bounded tasks. When the arrival 

of tasks are uncertain and aperiodic it make a big test for 

private CDC to schedule task cost effectively without 

outstripping their delay bounds. Unlike previous studies, this 

paper takes into account the cost minimization problem for 

private CDC in hybrid clouds. Previous works usually afford 

an admission control to intelligently deny some of arrival 

tasks. This will decrease the throughput of a private cloud, 

and cause revenue loss. Then, this paper proposes a temporal 

task scheduling algorithm (TTSA) to effectively dispatch all 

arriving tasks to private CDC and public clouds. By using 

TTSA, decreases the cost of private CDC by efficiently 

increase the throughput while meeting the delay bounds of all 

the tasks. 
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I. INTRODUCTION 

The economy of cloud computing has prompted many 

companies to implement their applications in cloud data 

center (CDC). Cloud computing can deliver the world’s most 

efficient computing resource across the network to 

consumers. Using pay-as-you-go model computing resources 

in cloud data centers are dynamically delivered to consumers. 

As a typical part of cloud, Infrastructure as a Service (IaaS) 

forms the basis for applications. Typical IaaS providers such 

as Rackspace and Amazon EC2 provide services to 

consumers based on a pay-per-use model. An IaaS provider 

manages its own limited resources. Private CDC’s are 

designed to provide services to all tasks that arrive from the 

user without exceeding their delay bound and to deliver 

promised QoS. Private cloud will outsource some of arriving 

task to the public cloud when arrival of task are more and 

when it cannot deliver a promised QoS and when delay bound 

is exceeding. Therefore, for a private cloud provider profit 

maximization is an important goal. The users’ tasks are 

aperiodic, so it is a challenge for private CDC to accurately 

forecast future tasks. Besides, when the number of arriving 

tasks is unexpectedly more. Then some arriving tasks must be 

rejected to provide delay assurance of accepted tasks. 

However, this decreases the throughput of private CDC, and 

surely brings large fine to private CDC due to the rejection of 

tasks. The emergence of hybrid clouds allows private CDC to 

outsource some of its arriving tasks to public clouds when 

tasks unexpectedly peak. In hybrid clouds, the total cost of 

private CDC mainly consists of the energy cost caused by the 

accepted tasks executed in it, and the execution cost of tasks 

dispatched to public clouds. By creating a set of virtual 

machines (VMs), public clouds (e.g., Amazon EC2) deliver 

dynamic resources to users. Delay bounded tasks usually 

have user-defined delay bounds to satisfy. In a real-life 

market, the execution price of VM instances provided by 

public clouds varies with the delay bounds. Besides, the 

energy price of private CDC also gives temporal diversity. 

Therefore, how to minimize the total cost of private CDC in 

hybrid clouds where the execution and energy prices show 

the temporal diversity becomes a challenging problem. This 

work investigates the cost minimization problem for private 

CDC in hybrid clouds. Temporal task scheduling algorithm 

(TTSA) is proposed to formulate this problem. In the 

consideration of the temporal diversity in price, the cost of 

private CDC can be reduced by using TTSA. By intelligently 

assigning all arriving tasks to public clouds or private CDC 

in their delay bounds. The major offerings of this paper are as 

follows. First, the proposed method can guarantee the delay 

bound of each delay bounded tasks. Second, this paper 

formulates architecture of hybrid clouds that can provide 

temporal task scheduling. This architecture enables private 

CDC to outsource some of its tasks to public clouds provided 

that the delay bound of each arriving task is strictly ensured. 

Third, based on this architecture, TTSA is proposed to 

minimize the total cost of private CDC by intelligently 

dispatching all arriving tasks in hybrid clouds. 

II. LITERATURE SURVEY 

A. SLA-based admission control for a software-as-a-service 

provider in cloud computing environments 

This paper [1] Cloud computing is a solution for addressing 

challenges such as configurations, licensing distributions, and 

operations of enterprise applications that use the conservative 

IT infrastructure, software sales and deployment models. 

Cloud model gets migrate from conservative model 

minimizes the cost for enterprise customers, maintenance 

complexity, and provides revenue for Software as a Service 

(SaaS) providers. SaaS providers and Clients need to set up a 

Service Level Agreement (SLA) to specify the Quality of 

Service (QoS). The main objective of SaaS providers is to 

reduce cost and to improve Customer Satisfaction Level 

(CSL). In this paper, we propose customer driven SLA-based 

resource provisioning algorithms to reduce cost by 

minimizing resource and forfeit cost and boost CSL by 

minimizing SLA violations. To handle dynamic customer 

requests and infrastructure level heterogeneity for enterprise 

systems, provisioning algorithm looks at customer profiles 

and providers quality parameters. To compare algorithms, we 

also take into account parameters on the customer-side, and 

infrastructure-level parameters. The simulation results show 

that our algorithms reduce the overall cost to 54 percent and 
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the number of SLA violations up to 45 percent, compared to 

the best algorithm previously proposed. 

B. Self-adaptive learning PSO-based deadline constrained 

task scheduling for hybrid IaaS cloud. 

In this paper [2] users who do not own sufficient resources, 

Public clouds provide them an Infrastructure as a Service 

(IaaS). IaaS scales achieved by multiplexing and therefore, is 

faced with the challenge of scheduling tasks to meet the top 

demand while maintaining Quality-of-Service (QoS). In 

previous studies, to solve this problem author proposed 

proactive machine purchasing or cloud federation. However, 

the past is not profitable and the final for now is hardly 

feasible in practice. When its own resources are not enough 

to meet the demand, here the author propose a source 

allocation framework in which an IaaS provider can 

outsource its tasks to External Clouds (ECs). This 

architecture does not need any formal intercloud agreement 

that is essential for the cloud federation. The key issue is how 

to assign users tasks to increase the benefits of IaaS provider 

while guaranteeing QoS. This problem is formulated as an 

integer programming (IP) model, and solved by a self-

adaptive learning particle swarm optimization (SLPSO)-

based scheduling approach. In SLPSO, four updating 

strategies are used to adaptively revise the velocity of each 

particle to ensure its diversity and robustness. Experiments 

show that, SLPSO can improve a cloud provider‘s profit by 

0.25%–11.56%compared with standard PSO; and by 2.37%–

16.71% for problems of nontrivial size compared with 

CPLEX under reasonable computation time. 

C. Temporal load balancing with service delay guarantees 

In this paper [3] Cloud computing services are becoming vital 

part in daily life. These services are approved by 

organizations known as Internet data center (IDC). With 

increasing demand for cloud computing service, energy 

consumed by IDCs is enhanced. Academia and industry have 

paid great attention to energy management of IDCs. This 

paper is used for how to reduce energy management problem. 

We propose a novel two stage design and the Energy Cost 

Optimization IDC algorithm to dynamically schedule 

workload to execute on IDC servers through an input queue 

and to exploit the temporal diversity of electricity price. 

Extensive evaluation experiments are performed using real 

life electricity price and workload traces at an enterprise 

production data center. The evaluation results demonstrate 

that the proposed approach significantly reduces energy cost 

for IDCs, guarantees a service delay bound, and alleviates 

workload drop if the service delay bound is huge. 

D. CAWSAC: Cost-aware workload scheduling and 

admission control for distributed cloud data centers 

This [4] author introduced Multiple heterogeneous 

applications that simultaneously run in distributed cloud data 

centers (CDCs) for lower cost and better performance. There 

is a highly challenging problem, how to reduce the total cost 

of a CDCs provider in a market where the energy cost and 

bandwidth show geographical diversity. To solve this 

problem, this paper first proposes a revenue-based workload 

admission control method to judiciously admit requests by 

considering factors including priority, revenue and the 

expected response time. Then, this paper presents a cost-

aware workload scheduling method to jointly optimize the 

number of active servers in each CDC, and the selection of 

Internet service providers for the CDCs provider. Finally, 

trace driven simulation results demonstrate that the proposed 

methods can greatly reduce the total cost and increase the 

throughput of the CDCs provider in comparison to existing 

methods. 

E. Energy efficient scheduling of virtual machines in cloud 

with deadline constraint 

An [5] energy efficient voltage scaling, of VMs in cloud 

considering the deadline constraint, and energy efficient 

voltage scaling can help frequency scaling and dynamic 

voltage. A novel conclusion is conducted that there exists 

optimal frequency for a physical machine to process certain 

VM, based on which the notion of optimal performance–

power ratio is defined to weight the homogeneous physical 

machines. The physical machines with higher optimal 

performance–power ratio will be assigned to VMs first to 

save energy. The process of energy efficient voltage scaling 

is divided into some equivalent schedule periods, in each of 

which VMs are allocated to proper PMs and each active core 

operates on the optimal frequency. After each period, the 

cloud should be reconfigured to consolidate the computation 

resources to further reduce the energy consumption. 

F. A toolkit for modeling and simulation of real-time virtual 

machine allocation in a cloud data center 

Resource scheduling [6] is one of the keys in infrastructure as 

a service (IaaS) for large-scale Cloud applications. In real 

environment an extensive research on all the issues is 

extremely difficult because it needs developers to consider 

network infrastructure, which may be behind the control. In 

addition, the network conditions cannot be controlled or 

predicted. Therefore, performance evaluation of workload 

models and Cloud provisioning algorithms in a repeatable 

manner under different configurations and requirements is 

difficult. There is still lack of tools that enable developers to 

compare different resource scheduling algorithms in IaaS 

regarding both computing servers and user workloads. To fill 

this gap in tools for evaluation and modeling of Cloud 

environments and applications, we propose CloudSched. 

CloudSched can help developers identify and explore 

appropriate solutions considering different resource 

scheduling algorithms. Unlike traditional scheduling 

algorithms considering only one factor such as CPU, which 

can cause hotspots or bottlenecks in many cases, CloudSched 

treats multi-dimensional resource such as CPU, memory and 

network bandwidth integrated for both physical machines and 

virtual machines for different scheduling objectives 

(algorithms).In this paper, two existing simulation systems at 

application level for Cloud computing are studied, a novel 

lightweight simulation system is proposed for real time 

virtual machine scheduling in Cloud data centers, and results 

by applying the proposed simulation system are analyzed and 

discussed. 

III. SYSTEM ARCHITECTURE 

In this section the system is implemented in the multi cloud 

environment (public and private cloud). A Temporal Task 

Scheduling algorithm is proposed to reduce the energy cost 

of CDCs. Whenever the tasks is unexpectedly peak in private 

cloud the TTSA will effective dispatch the arriving tasks to 
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private CDC or public clouds in their delay bounds. However, 

this increases the throughput and reduces the cost of private 

CDC while meeting the delay bounds of all the tasks. The 

architecture of hybrid cloud s is shown in figure 1. It consists 

of private CDC and public clouds. A great number of physical 

cluster in the former are virtualized to Resource Pool to 

provide resource to users. Resource Monitor watches 

resource pool and sends resource information to Task 

Scheduler. Users’ tasks are first enqueued into a first-come-

first-served (FCFS) queue that reports queue information to 

Scheduler. In Task Predictor by using historical data, 

predictor executes prediction algorithms to obtain future task 

information in private CDC and public clouds. This paper 

mainly considers Scheduler that determines a scheduling 

strategy. Based on information reported by Monitor, 

Predictor, and the FCFS queue, Scheduler can execute TTSA, 

and specify the number of tasks dispatched to private CDC 

and public clouds, respectively. 

 
Fig. 1: Architecture of TTSA. 

IV. CONCLUSION 

Cloud computing technology makes changes in traditional 

software, infrastructure, services, and business and enterprise 

models. To meet cloud consumer requirements, scheduling 

plays the major role. Cost minimization is an important aspect 

for private CDC because it aims to provide services to delay 

bounded tasks in the most cost-effective way while 

guaranteeing their delay bounds. The emergence of hybrid 

clouds enables private CDC to meet the delay bound of each 

arriving task by intelligently scheduling tasks between private 

CDC and public clouds even if users’ tasks peak 

unexpectedly. The temporal diversity in the execution price 

of public clouds and the energy price of private CDC bring 

great opportunities to minimize the total cost of private CDC 

while guaranteeing the delay bounds of all arriving tasks. In 

this paper, a TTSA is proposed to dynamically schedule all 

arriving tasks to private CDC and public clouds intelligently. 

The proposed TTSA can effectively reduce the cost and 

improve the throughput of private CDC while guaranteeing 

the specified delay bounds.  
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