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Abstract—Cloud computing is the improvement of distributed computing, parallel computing and grid computing, or 

defined as the business point of view implementation of these computer science concepts. Cloud computing is used to 

organize a large set of virtualized computing resources in different infrastructures and various development platforms. 

One of the significant issues in cloud computing system is the scheduling of virtual resources and virtual machines (VMs). 

To address this issue, an efficient approach for virtual machines scheduling in VM management also called EVMSA 

(Efficient Virtual Machines Scheduling Algorithm) that provides the effective and efficient resource allocation. 

 

Index Terms—Cloud Computing, Virtual Machnie, Cloud Sim 

 

I. INTRODUCTION 

What is cloud computing exactly? Here is a definition:   
                       “An emerging computer paradigm where data and services reside in massively scalable data centers in the cloud 
and can be accessed from any connected devices over the internet” 
Like other definitions of topics like these, an understanding of the term cloud computing requires an understanding of various 
other terms which are closely related to this. While there is a lack of precise scientific definitions for many of these terms, general 
definitions can be given. “Cloud computing is an emerging paradigm in the computer industry where the computing is moved to a 
cloud of computers”. It has become one of the buzz words of the industry. The core concept of cloud computing is, quite simply, 
that the vast computing resources that we need will reside somewhere out there in the cloud computers and we’ll connect to them 
and use them as and when needed. 
Cloud is a virtualized pool of computing resources .It can: 

a. Manage a variety of different back-end operations and user oriented interactive applications. 
b. Real time monitoring of resources usage, rebalance the allocation of resources when needed. It can increase the workload 

by speed up the virtual machine. 

II. TYPES OF CLOUD 

Types of Cloud Computing: 

A. Public Cloud 

A public cloud is a model in which user’s access the cloud via interfaces using mainstream web browsers. It is based on a pay-
per-use technique, similar to a prepaid electricity metering system which is flexible enough to cater for spikes in demand for 
cloud optimization. It will help the cloud clients to better match their IT expenditure at an operational level by decreasing its 
capital expenditure on IT infrastructure. It is less secure than the other cloud models because it places an additional burden of 
ensuring all applications and data accessed on the public cloud are not subjected to malicious attacks. Therefore trust and privacy 
concerns are rife when dealing with Public clouds with the Cloud SLA at its core. A key management consideration, which needs 
to be, answered within the SLA deals with ensuring that ample security controls are put in place. One option is for both the cloud 
vendor and client mutually agree in sharing joint responsibility in enforcing cloud checks and validations are performed across 
their own systems. The alternative option will be for each party to set out individual roles and responsibilities in dealing with 
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cloud computing security within their utilization boundaries. In Public cloud the applications, storage, and other resources are 
made available to the general public by a service provider. All these services are free or offered on a pay-per-use model. The 
customer has no visibility over the location of cloud computing infrastructure. The computing infrastructure is shared between 
organizations. Generally, public cloud service providers like Amazon AWS, Microsoft and Google own and operate the 
infrastructure and offer access only via Internet (direct connectivity is not offered).  
 

B. Private Cloud 

A private cloud is set up within an organization’s internal enterprise datacenter. It is easier to align with security, compliance, and 
regulatory requirements, and provides more enterprise control over deployment and use. In the private cloud, scalable resources 
and virtual applications provided by the cloud vendor are pooled together and available for cloud users to share and use. It is 
different from the public cloud in that all the cloud resources and applications are managed by the organization itself, similar to 
Intranet functionality. Utilization on the private cloud is much more secure than that of the public cloud because of its specified 
internal exposure. Only the organization and designated stakeholders may have access to operate on a specific Private cloud .In 
private cloud the computing architecture is dedicated to the customer and is not shared with other organization. They are 
expensive and considered as more secure than public cloud. Private cloud is cloud infrastructure operated solely for a single 
organization, whether managed internally or by a third-party and hosted internally or externally. Undertaking a private cloud 
project requires a significant level and degree of engagement to virtualize the business environment, and it will require the 
organization to reevaluate decisions about existing resources. When it is done right, it can have a positive impact on a business, 
but every one of the steps in the project raises security issues that must be addressed in order to avoid serious vulnerabilities. 
 

C. Hybrid Cloud 

Hybrid cloud is a combination of two or more clouds (private, community or public) that remain unique entities but are bound 
together, offering the benefits of multiple deployment models. By utilizing "hybrid cloud" architecture, companies and 
individuals are able to obtain degrees of fault tolerance combined with locally immediate usability without dependency on 
internet connectivity. Hybrid cloud architecture requires both on-premises resources and off-site (remote) server-based cloud 
infrastructure. 
 
A hybrid cloud is a private cloud linked to one or more external cloud services, centrally managed, provisioned as a single unit, 
and circumscribed by a secure network. It provides virtual IT solutions through a mix of both public and private clouds. Hybrid 
Clouds provide more secure control of the data and applications and allows various parties to access information over the 
Internet. It also has an open architecture that allows interfaces with other management systems. 
 
Hybrid clouds lack the flexibility, security and certainty of in-house applications. Hybrid cloud provides the flexibility of in house 
applications with the fault tolerance and scalability of cloud based services. 

 

                                 III. RELATED WORK 

Enda Barrett, Enda Howley et 2011[1] The scheduling of workflow applications involves the mapping of individual workflow 
tasks to computational resources, based on a range of functional and non-functional quality of service requirements. Workflow 
applications such as scientific workflows often require extensive computational processing and generate significant amounts of 
experimental data. The emergence of cloud computing has introduced a utility type 
market model, where computational resources of varying capacities can be procured on demand, in a pay-per-use fashion.  
 
In workflow based applications dependencies exist amongst tasks which requires the generation of schedules in accordance with 
defined precedence constraints. These constraints pose a difficult planning problem, where tasks must be scheduled for execution 
only once all their parent tasks have completed. In general the two most important objectives of workflow schedulers are the 
minimization of both cost and make span. The cost of workflow execution consists of both computational costs incurred from 
processing individual tasks, and data transmission costs. With scientific workflows potentially large amounts of data must be 
transferred between compute and storage sites. a Markov Decision Process to optimally guide the workflow execution process 
depending on environmental state. In addition the system employs a genetic algorithm to evolve workflow schedules. The overall 
architecture is presented, and initial results indicate the potential of this approach for developing viable workflow schedules on 
the Cloud. 

 

Boonyarith Saovapakhiran∗∗∗∗, George Michailidis†, Michael Devetsikiotis et 2011[2] Heterogeneous computing platforms 
such as Grid and Cloud computing are becoming prevalent and available online. As a result, resource management in these 
platforms is fundamentally critical to their global performance. Under the assumption of jobs comprised of subtasks forming 
DAG jobs, we focus on how to increase utilization and achieve near-optimal throughput performance on heterogeneous 
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platforms. Our analysis and proposed algorithm are analytically derived and establish that, by aggregating multiple jobs using 
good scheduling, a near optimal throughput can be achieved. Consequently, its limit is asymptotically converging to a certain 
value and can be written in the form of the service time of subtasks. Furthermore, our analysis shows how to explicitly compute 
the optimal throughput of computing systems, an important task for such a complex scheduling problem. In addition, we derive a 
simple super-job scheduling and show that its performance in term of throughput is better than the well-known Heterogeneous 

Earliest-Finish-Time (HEFT) algorithm. 

 

Hsu Mon Kyi, Thinn Thu Naing et 2011[3] Cloud computing is deployed a large set of virtualized computing resources in 
different infrastructures and various development platforms. One of the significant issues in cloud computing system is the 
scheduling of virtual resources and virtual machines (VMs). To address this issue, this proposed an efficient approach for virtual 
machines scheduling in VM anagement also called EVMSA (Efficient Virtual Machines Scheduling Algorithm) that provides the 
effective and efficient resource allocation. The proposed approach is going to test the evaluation on Eucalyptus open source 
private cloud architecture. The contributions of this paper are: the proposed scheduling algorithm will provide to improve the 
resource utilization such as CPU, Memory, and Disk. Then it will also minimize the turnaround time of VMs. 
 

V. Nelson, V. Uma et 2011[4] The resources held by a single cloud are usually limited and at peak period, the organization may 
not be able to give the guaranteed services due to insufficient provisioning of resources. So it is essential to organize cloud 
systems that complement each other such as to procure resources from other participating cloud systems. However, it is difficult 
to provide the right resources from various cloud providers because management policies and descriptions about various 
resources are different in each organization. Having these differences, it is hard to provide interoperability among them. 
Representing cloud environment through ontology can conceptualize common attribute among the various resources semantically. 
Considering this fact, we propose an Inter-cloud Resource Provisioning System (IRPS) in which the resources and tasks are 
described semantically and stored using resource ontology and the resources are assigned using a set of inference rules and a 
semantic scheduler2 
 

IV. CLOUD SIM 
The CloudSim software framework and architectural components. Earlier versions of CloudSim used SimJava discrete event 

simulation engine as a provider of core functionalities required for higher-level simulation frameworks, such as queuing and 
processing of events, creation of system components (services, host, data center, broker, virtual machines), communication 
between components, and management of the simulation clock. Nevertheless, this layer has been removed in order to allow 
advanced operations not supported by SimJava. Features of CloudSim are: 

� A self contained platform for the modeling of allocation policies, scheduling,data storage centers.  
� Availability of virtualization which helps in creation and management of multiple, co-hosted services on a data centre 

node. 
� Flexibility to switch between space-shared and time-shared allocation of processing cores [11]. 

 

 
 

Figure: 1 CloudSim 
 
CloudSim provides novel support for modeling and simulation of virtualized Cloud-based data center environments such as 
dedicated management interfaces for virtual machines (VMs), memory, storage, and bandwidth.CloudSim layer manages the 
instantiation and execution of core entities (VMs, hosts, data centers, application) during the simulation period. This layer is 
capable of concurrently instantiating and transparently managing a large scale Cloud infrastructure consisting of thousands of 
system components. The fundamental issues such as provisioning of hosts to VMs based on user requests, managing application 
execution, and dynamic monitoring are handled by this layer. 
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 A Cloud provider, who wants to study the efficacy of different policies in allocating its hosts, would need to implement his 
strategies at this layer by programmatically extending the core VMProvisioning functionality. There is a clear distinction at this 
layer on how a host is allocated to different competing VMs in the Cloud. A Cloud host can be concurrently shared among a 
number of VMs that execute applications based on user-defined QoS specifications. Similarly, a cloud application developer can 
evaluate performance and perform some workload profiling by modeling the application characteristics, and considering network 
characteristics among different data centers and users using features presented in this level. 
The top-most layer in the simulation stack is the User Code that exposes configuration related functionalities for hosts (number of 
machines, their specification and so on), applications (number of tasks and their requirements), VMs, number of users and their 
application types, and broker scheduling policies. A Cloud application developer can (i) generate a mix of user request 
distributions, application configurations; (ii) describe Cloud availability scenarios at this layer and perform robust tests based on 
the custom configurations already supported within the CloudSim; and (iii) write custom application provisioning techniques for 
clouds and their federation. As Cloud computing is a rapidly evolving research area, there is a severe lack of defined standards, 
tools and methods that can efficiently tackle the infrastructure and application level complexities. Hence in the near future there 
would be a number of research efforts both in academia and industry towards defining core algorithms, policies, and application 
benchmarking based on execution contexts. By extending the basic functionalities already exposed by CloudSim, researchers are 
able to perform tests based on specific scenarios and configurations, hence allowing  the development of best practices in all the 
critical aspects related to Cloud Computing. 
 
 

V. VIRTUAL MACHINE 

This class models an instance of a VM, whose management during its life cycle is the responsibility of the Host component. 
Every VM component has access to a component that stores the characteristics related to a VM, such as memory, processor, 
storage, and the VM’s internal provisioning policy, which is extended from the abstract component called VM Scheduling. 

 

VMList    A helper class to store a bunch of virtual machines. It is passed to the Datacenter Broker as the description of virtual 
machines to be instantiated for deployment in the Cloud. 
 

VMCharacteristics   This class contains the description of the virtual machine: memory required, bandwidth, number of CPUs, 
and provisioning policy in use. Different virtual machine templates, like the instances offered by Amazon, are modeled in this 
class, with the use of the related parameters for each of VM fields, like memory, operating system, and number of cores. 

 

VMAllocationPolicy    This is an abstract class implemented by a Host component that models the policies (space-shared, time-
shared) required for allocating processing power to VMs. The functionalities of this class can easily be overridden to 
accommodate application specific processor sharing policies. 

 

VMProvisioner This abstract class represents the provisioning policy that a VM Monitor utilizes for allocating VMs to Hosts. 
The chief functionality of the VM Provisioner is to select available host in a data center that meets the memory, storage, and 
availability requirement for a VM deployment. The default Simple VM Provisioner implementation provided with the Cloud-Sim 
package allocates VMs to the least loaded host, e.g., the host with more idle processing elements. However, more complicated 
policies can be easily implemented within this component for achieving optimized allocations, for example, selection of hosts 
based on their ability to meet QoS requirements such as response time, budget. 

 

 

VMScheduler This abstract class is extended by implementations of policies to share processing power among Cloudlets running 
in a virtual machine. As described previously, two policies are offered: space-shared (Space Shared VMScheduler) and time-
shared (Time Shared VMScheduler). 
 

 

VI. CONCLUSION 

 

 This paper discuss the cloud computing and its various types. Scheduling in cloud computing is important  because the 
resources held by a single cloud are usually limited and at peak period, the organization may not be able to give the guaranteed 
services due to insufficient provisioning of resources. So it is essential to monitor real time use of resources.CloudSim is the 
platform for the modeling of allocation policies, scheduling of, data resources .Virtual machine plays the important role in the 
field of cloud computing. By doing research and analysis of this problem, that aims at task scheduling with minimum total tasks 
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completion time and minimum cost. CloudSim3.0.3 is employed to carry out and simulate the tasks assignment algorithm, and 
distributed task scheduling.  
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