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Abstract— Cloud computing is an emerging computing 

technology. It offers an on-demand and scalable access to a 

shared pool of resources hosted in a data centre at providers‟ 

site. Resource dynamical allocation and management is a 

major challenge in cloud computing. Basic unit of resource 

management is virtual machine. Power consumption of a 

Virtual Machine (VM) is linear to the Utilization of its 

occupied physical resources. The Collocation method 

provides the efficient resource management scheme by the 

proper utilization of VM. The algorithm provides the 

effective utilization of VM as running of VM increases the 

overhead cost [1].  Experiment results show that the scheme 

provides the lower power consumption.    
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I. INTRODUCTION 

A cloud computing infrastructure is a complex system with 

a large number of shared resources. Private cloud can put 

incredible demands on the data center. A high-density 

private cloud cluster requires extensive, redundant power 

resources along with a high-performance, low-latency 

network setup as it has limited resources and must 

concentrate on proper utilization of resources. Effective 

resource management will optimize organization efficiency, 

minimize bench time and improve the bottom line and often 

jointly target performance and power consumption which 

have a direct negative effect on performance and cost.  

Load balancing and energy optimization are 

correlated and affect the cost of providing the services. This 

leads to a different meaning of the term load balancing. 

Instead of having the load evenly distributed among all 

servers, the smallest number of servers must be considered 

while switching the others to standby mode, a state in which 

a server uses less energy. Effective resource management 

and load balancing urge to achieve energy efficient system.  

From the perspective of cloud providers, virtualization 

technology provides an effective approach to extending the 

capability of their cloud infrastructures without increasing 

too many IT devices. Meanwhile, server consolidation and 

live migration have been commonly considered as two 

effective mechanisms for reducing the power consumption 

in large-scale datacenters without significant performance 

degradation [9-12]. However, virtualization technique also 

brings many challenges on power management in those 

high-performances. In virtualized datacenters, the basic unit 

of resource management is virtual machine. power 

consumption of a VM is linear to the utilization of its 

occupied physical resources. Co-location is a special feature 

inculcated for efficient utilization of virtual machines which 

refers to co-locate a CPU intensive application with a 

memory intensive application.  

In this paper, A Collocation method for Energy 

Efficient Resource Management in Cloud Computing is 

proposed for IaaS private cloud resources management 

platform which reduces the power consumption in a 

virtualized data centers. The design of the module 

components and system architecture in described in Section 

III. The algorithm is described in Section IV. In Section V 

gives results and implementation details. Section VI 

concludes the work and describes future work.  

II. RELATED WORK 

Energy costs represent a significant fraction of a data 

center‟s budget and this fraction is expected to grow as the 

price of energy increases. Hence, there is a growing push to 

improve the energy efficiency by proper resource 

management scheme. The most widely used solution is 

proper utilization of resources of data centers which 

includes virtual machines. The virtual machines will be 

associated with processor, memory and operating system. 

Running virtual machines has overhead cost [1] and many 

works are presented for the proper usage of virtual 

machines. Performing resource management using VMs is a 

heavy weight task. So light weight resource model is 

proposed in [2] which use Elastic Application Container 

[EAC] as a resource unit for delivering better resource 

efficiency and more scalable cloud application but it was not 

suitable for web applications. VM provisioning scheme is 

proposed in [3] which reduced SLA violations and improved 

profit.  It increased the problem of resource allocation and 

load balancing among data centers. The Risk Aware 

Provisioning and Resource Aggregation based 

Consolidation of VM was described in [4] which  reduced 

significant amount of  servers to host 1000 VMs and  

enabled to turn off unnecessary servers which took  account 

of only CPU requirements  of VMs. Adaptive Power Aware 

VM  Provisioner using swarm intelligence[5] was designed 

which provided efficient VM placement and significant 

reduction in power but  it was not suitable for  conserving 

power  in modern data centers.  The Wood T et al. focused 

on estimating resource requirements of applications in order 

to optimize resource sharing among applications hosted in 

different virtual machines and better meet their resource 

needs. They designed a general approach in [8]. The same 

idea is extended in [1]. This paper proposes a Collocation 

method for   Energy Efficient Resource Management in 

Cloud Computing for IaaS private cloud resources 

management platform and achieves an energy efficient 

system which uses complete utilization of resources where 

CPU intensive application is co-located with memory 

intensive application and provides the optimal resource 

utilization.   
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III. SYSTEM ARCHITECTURE 

 
Fig. 1: System architecture and Server Module Design 

Cloud Computing aim to drive the design of the 

next generation data centers by architecting them as a 

network of virtual services, so that users can access and 

deploy applications from anywhere in the world  on demand 

at competitive costs.  The figure 1 shows the high level 

architecture for supporting power aware energy efficient 

service allocation system architecture. There are basically 

four main entities:  

A. Data Owners:  

Data owner has a collection of data documents to be 

outsourced to cloud server. He uploads, verify, view, update 

the file and can perform many operations. Each application 

requires the virtual machine to run and complete the task. 

B. Cloud Server:  

1) VMs:  

Multiple VMs can be dynamically started and stopped on a 

single physical machine to meet accepted requests, hence 

providing maximum flexibility to configure various 

partitions of resources on the same physical machine to 

different specific requirements of specific requests. 

2) Collocater:  

Provides the complete utilization of resources where it 

provides the overlapping of memory intensive application 

with CPU.   

3) Analyser:  

Analyses the service requirement and allots the VM based 

on the availability. 

4) User Interface:  

Provides the interaction between user and server to access 

the files. 

C. Data Users:  

They fetch the outsourced data in the cloud server with the 

secret key obtained.  

IV. PROBLEM DESCRIPTION AND ALGORITHM 

A. Problem Description:   

In virtualized datacentres, the basic unit of resource 

management is virtual machine, which cannot be directly 

connected by hardware power meters. Power consumed by 

the VM is modeled and measured by using many 

techniques:  Joule-meter [14], VMeter [15], PMC-based 

power metering techniques [16] etc. 

Power consumed by Server (P server) is directly 

dependent on the number of VMs mapped to the server and 

is given as below [13]: 

 

Pstatic is the fixed power consumption when there is 

no workload on it,  Pi
VM

  is the dynamic power consumption 

of VM and M is the active VM number on the server. 

Therefore reduction in the number of VMs reduces the 

power consumption in the virtualized data centres. 

Collocation technique reduces the number of VMs 

.The CPU intensive application is Co-located with memory 

intensive application and avoids the running of new VM by 

efficient utilization of resources. This leads to   30-50% 

power reduction of the VMs depending on the workload. 

Assume if the data owner is performing CPU intensive 

application and the next job appeared is memory intensive, 

instead of running new VM the application uses the same 

VM to   completes the task. This leads to reduced power 

consumption. 

B. Main Strategies and Algorithm: 

This section describes the Power aware efficient resource   

management collocation algorithm and the allocation of 

VM. The virtual machine is sorted in decreasing order of 

type. The largest type of virtual machine is selected first and 

application is allotted. The complete utilization of virtual 

machine is achieved by the algorithm. The algorithm is as 

shown below: 

 

V. EXPERIMENT AND EVALUATION 

 
         Fig. 2: Process flow diagram 
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In this section the results from extensive experimental 

evaluation is presented. The main motivation is to establish 

the feasibility of algorithm and achieves: (1) the work 

avoids flash crowd problem by prediction basis as load is 

not predictable in private cloud.  (2) Provides proper 

utilization of resources by using collocation technique and 

saves the resources associated with virtual machine.  (3) 

Power Consumption is reduced by effective utilization of 

VMs. (4) from the user perspective in public cloud, by 

purchasing a single VM; multiple applications can be 

executed at a time and reduces the cost involved in new 

purchase of virtual machine. The process flow diagram is as 

shown in the figure. 

 
Fig. 3: VMs used with basic technique 

 
Fig. 4: VMs used with proposed Scheme 

The idea provides base functions to help users to 

deploy private cloud on their datacenters. It is evaluated 

using Java programming language and the VMs are created 

in the Rackspace.  The algorithm is implemented and shown 

that the complete utilization of resources is achieved. Figure 

shows the number of VMs involved with collocation and 

without collocation and the power estimation is as shown 

below: 

A. Power Estimation:  

Assume let the power consumed by CPU to run VM is 

Pserver = „β‟ watts. The „β‟ value depends on the measure 

of the power consumed and the measuring value involves 

many techniques as proposed in [13]. Better technique can 

be used and it is out of scope of this work.    

B. Without Collocation:  

If „n‟ application runs on „n‟ VMs, then total power 

consumed is „nβ‟ watts.  The VM usage is as dissipated in 

figure.  

C. With Collocation:  

If „n‟ application runs, it uses „n/3‟ VMs as shown in the 

figure. Then Total power Consumed is „nβ/3‟.   

So the algorithm achieves the reduced power consumption 

and hence energy efficient system. So making a proper 

profiling of virtual machine benefit the resources utilization 

greatly and it is both feasible and efficient in private cloud 

as well as public cloud.  

VI. CONCLUSION 

The power aware scheme is designed in this paper. The 

prediction algorithm is used to predict work load changes. 

The algorithm saves the overhead cost involved in creation 

of new virtual machine and use of virtual machine type 

profiling improves the efficiency of dynamical scale actions. 

The algorithm is implemented and the performance results 

are demonstrated. In the future, the deep research in 

formulating of VM types and corresponding placement 

algorithms to improve source utilization can be performed. 

Special attention can be paid for more prediction algorithms 

which will be helpful to design dynamic scaling method 

more efficiently. 
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