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Abstract: Cloud computing focuses on delivery of reliable, 

Fault-tolerant and scalable infrastructure for hosting 

Internet based application services. Cloud computing has 

become a new age technology that has got huge potentials 

in enterprises and markets. Clouds can make it possible to 

access applications and associated data from anywhere. 

Resource allocation is one of the important challenges in 

cloud computing environment. One of the challenges posed 

by cloud applications is Quality-of-Service (QoS) 

management, which is the problem of allocating resources 

to the application to guarantee a service level along 

dimensions such as performance, availability and 

reliability. SLA and Energy-Efficient Dynamic Virtual 

Machine (VM) Consolidation meets Quality of Service 

expectations and Service Level Agreements (SLA) 

requirements. In this paper Modified best fit decreasing 

(MBFD) algorithm is proposed as the   Energy aware Best 

Fit Decreasing (EABFD) algorithm for satisfying the Qos 

parameter. 

Keywords: Cloud computing, Quality of service (QoS), 

Resource management, Energy Efficiency, Virtual 
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I. INTRODUCTION 

The adjective ―Cloud‖ in Cloud Computing refers to the 
network used for service provisioning [6]. Current cloud 

computing providers mainly rely on large and consolidated 

datacenters in order to offer their services [5]. Cloud 

computing delivers infrastructure, platform, and software 

(applications) as services, which are made available to 

consumers as subscription based services under the pay-as 

you- go model to customers, regardless of their location.[4] 

the main technical underpinnings of cloud computing 

Infrastructures and services include virtualization, service- 

oriented software, grid computing technologies, management 

of large facilities, and power efficiency. Consumers purchase 
such services in the form of  infrastructure-as-a-service 

(IaaS), platform-as-a-service (PaaS), or software-as-a-service 

(SaaS) and sell value added services (such as utility services) 

to users. [2]. The basic principle of cloud computing is that 

user data is not stored locally but is stored in the data center 

of internet. The companies which provide cloud computing 

service could manage and maintain the operation of these 

data centers. The users can access the stored data at any time 

by using Application Programming Interface (API) provided 

by cloud providers through any terminal  equipment 

connected to the internet.[3] Even though the cloud has 

greatly simplified he capacity provisioning process, it pose

 

several novel challenges in the area of Quality-of-Service 

(QoS) management. QoS denotes the levels of performance, 

reliability, and availability offered by an application and by 

the platform or infrastructure that hosts it. QoS  is 

fundamental for cloud users, who expect providers to deliver 

the advertised quality characteristics, and for  cloud 

providers, who need to find the right tradeoffs between QoS 

levels and operational costs. However, finding optimal 

tradeoff is a difficult decision problem, often exacerbated by 

the presence of service level agreements (SLAs) specifying 
QoS targets and economical penalties associated to SLA 

violations [8]. Resource allocation is a major issue in cloud 

computing environment. Resource allocation  has variant 

level of issues like scheduling task, computational 

performance, reallocation, response time and cost efficiency. 

To accomplish the task with the lowest price is the important 

issue in cloud computing. Resource allocation is the process 

of providing services and storage space to the particular task 

given by the users. In this paper a cost efficient resource 

scheduling method has been discussed and implemented by 

considering the QOS parameters that the users specify for 

their tasks.QOS is taken as the major parameter to perform 
resource allocation. The task submitted by the users consists 

of multiple QOS requirements that has to be met. The 

proposed method considers all the QOS specified by  the 

users while allocating the resources to particular tasks.[18] 

 

II. PROPOSED WORK 

A. Implementation Policies: 

The Minimum Migration Time (MMT): 

The Minimum Migration Time (MMT) policy migrates a 

VM v that requires the minimum time to complete a 

migration relatively to the other VMs allocated to the host 
[13].The migration time is estimated as the amount of RAM 

utilized by the VM divided by the spare network bandwidth 

available for the host j. Let V be a set of VMs currently 

allocated to the host j. The MMT policy finds a VM v that 

satisfies the conditions formalized in below. 

 
 

B. The Random Selection (RS): 

The Selection Choice (RS) policy randomly selects a VM to 

be migrated from the host according to a uniformly 

distributed discrete random variable   whose 
values index a set of VMs V j allocated to the host j. 
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C. Minimum Utilization (MU): 

The Minimum Utilization Policy (MU) is a simple method to 

select VMs from overloading hosts. Among those VMs on 

host, select the minimum utilization VM to migrate. If it is 
still overloaded, then repeat the step until the host considered 

being not overloaded. 

 

D. Non Power Aware (NPA): 

Non Power Aware (NPA) policy. This policy does not apply 

any power aware optimizations and implies that all hosts run 

at 100% CPU utilization and consume maximum power.  

 

E. Dynamic Voltage and Frequency Scaling (DVFS): 

A simulation of a heterogeneous power aware data center that 

only applied DVFS, but no dynamic optimization of the VM 

allocation. The adjustment of the hosts' power consumption 
according to their CPU utilization is happening in the Power 

Datacenter class. 

 

F. An Adaptive Utilization Threshold: Median Absolute 

Derivation (MAD): 

The main idea of the Adaptive utilization threshold is to 

adjust the value of upper utilization threshold depending on 

the strength of the derivation of the CPU utilization.  MAD is 

measure of statistical dispersion.   

 

G. Power Model   
Power Consumption:  

Power Consumption calculates nodes in data centers consist 

of consumption by disk storage, network interfaces, CPU.  

By comparing the other system resources, CPU consumes 

larger amount of energy, and hence in this work we focus on 

managing its power consumption and efficient usage.  

An common an idle server consume around 70% of the 

power consumed by the server running at full CPU speed 

[17]. This actually justifies the method of switch idle servers 

off to decrease total power consumption. Therefore, in this 

work we use power model defined in equation, 
 

P (u) = k *Pmax + (1-k) * Pmax * u                          

Where Pmax = maximum power consumed when the server 

if fully utilised, k = fraction of power consumed by the idle 

server , and u = CPU utilisation.  

The CPU utilization may modify over time due to 

changeability of the workload. So  the CPU utilization is a 

function of time and  it is denoted as u(t) 

 

H. Energy Consumption: 

The Energy Consumption by hardware can be defined as an 

integral of the power consumption function over a period of 
time. 

                                                                 
I. SLA Violation: 

Quality of service required to meet for Cloud computing 

environments. Quality of service is mention in the form of 

Service Level Agreement (SLA), which is mention either by 

minimize throughput or maximizes response time.[23]This 

may be different from system to system. For our studies, here 

think about SLA violation as shown in Equation, 

 
The percentage of this value will show CPU is not allocated 

even if it is demanded. Therefore, in order to increase the 
QoS for the end-users, our prior goal is to minimize this SLA 

from getting violated. 

 

J. VM   Migration 

VM migrations of VMs permit to transfer a VM between 

objective nodes without suspension and with a tiny 

downtime. According to application behaviour performance 

they establish degradation and downtime depend on the 

application behaviour,[22] It is need to model the source use 

by the VM being migrated on the end node. Each VM 

migration can basis an SLA violation; therefore, it is 
important to reduce the amount of VM migrations. The 

distance end to end of a live migration depends on the total 

quantity of memory worn by the VM and accessible net 

bandwidth.  

 

III. PROPOSED ALGORITHM 

This Proposes a modification of Modified Best fit 

Decreasing (MBFD) algorithm as the Energy Aware Best Fit 

Decreasing (EABFD) algorithm. Modified best fit decreasing 

algorithm ensures that high resource utilization as resource 

on target will not be idle. It cannot find an optimal allocation 
for all VMs. The Proposed algorithm put Energy Constraint 

together on MBFD algorithm for better energy conversation 

and resources utilization. EABFD algorithm first initialize 

the Empty host Queue and Underutilized host Queue for 

improve the vm placement. After that sorts all VMs 

according to their decreasing order of CPU utilization and 

allocates each VM to next VM that decreases Energy 

Consumption by proper allocation of resources. After that 

EABFD find the best server among all underutilized  host  

and  empty host .first it check into the underutilized host  if it 

could not found the among all underutilized host the EABFD 

turns on to a host from the Empty host list to place VM on it. 
Thus EABFD try to minimum number of ON host to reduce 

power consumption of hosts. 

 

Algorithm: Modified best fit decreasing (MBFD) algorithm 

Inputs: VmList, HostList  

Output: Allocation Of Vms 

1.Initialize:EmptyhostsQueue, 

                UnderutilizaedhostsQueue  

2. VmList.sortDecreasingUtilization ()  

3. For each vm in VmList do  

4.  MinPower  max  
5.  AllocatedHost   null  

6.  Foreach Host in HostList do  

7.         if host  is a underutilized host then  

8.            UnderutilizaedhostsQueue   host  

9       Else  

10               if host is empty then  

11.             EmptyhostsQueue  host  
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12.               Else  

13.        if Host has enough resources then   

14.            PowerEstimatePowerHost,Vm)  

15.   if Power <MinPower Then   
16.    AllocatedHost  Host  

17.    MinPower  Power  

18.      if AllocatedHost =   null Then  

19.          Allocate Vm to AllocatedHost 

20.   Return Allocation Of VMs 

 

 
IV. EXPERIMENTAL SETUP 

Table: 1 Comparison of Existing algorithm and Proposed 

Algorithm 

 

 
The methods to determine over-utilized and under-utilized 

hosts, and policies to select a VM to be migrated, can be 

combined to form various strategies. In this work various 
Virtual machine consolidation techniques based on various 

heuristic for deciding the time to migrate VMs from a host in 

cloud data center are surveyed in different aspects. The 

simulation platform chosen for experimentation purposes is 

CloudSim 3.0.2, as it is a modern simulation framework 

aimed to simulate Cloud computing environments. The 

simulation has been performed by defining 800 physical 

nodes of two types in a data center. Each node is modeled to 

have two CPU core with performance equivalent to 1860 

Million Instructions Per Second (MIPS) each core in Type-1 

and 2660 (MIPS) each core in Type-2, Random Access 
Memory RAM of 4 GB, 1 GB/s network bandwidth and 1 

GB of storage. Instead of using an analytical model, this 

work utilizes real data on power consumption. 

 

CloudSim : 

CloudSim's goal is to provide a generalized and extensible 

simulation framework that enables modeling, simulation, and 

experimentation of emerging Cloud computing 

infrastructures and application services, allowing its users to 

focal point on particular organism plan issue that they want 

to examine, without receiving worried regarding the small 

level facts associated to Cloud-based infrastructures. [21] 

Table 2: Environment Setup for Implementation 

 
 

V. SIMULATION RESULTS AND ANALYSIS 

According to discussing the policy in the topic 

implementation policy the  VM selection policy which is  

Minimum migration time (MMT) , Random selection(RS) , 

Minimum utilization (MU)  and VM overloading detection 

policy which is Median Adaptive Derivation(MAD) is 

combine together  and make the MAD MMT 2.5, MAD RS 

2.5 , MAD MU 2.5 Policy.  MAD has varied parameters 

from 0.5 to 3.0 increasing by 0.5. Here 2.5 is taken for 

implementation  

Here I compare the result of Existing algorithm MBFD and 

Proposed algorithm EABFD algorithm with different 
parameter. 

According to the results of existing and proposed algorithm 

table 4.2 mention the value and shows the results of Energy 

consumption, VM migration and SLA violation for all 

policy. 

 

Energy Consumption:   

The EABFD algorithm with MAD RS 2.5 policy gives the 

better result for Energy compare to other policy.  i.e Energy 

consumption was reduced significantly by applying the 

EABFD with MAD RS  Policy .The figure shows the 
comparison of MBFD and EABFD algorithm based on 

energy consumption. 

 
Figure: 1 Energy Consumption 

 

VM migration: 

The proposed EABFD algorithm shows the minimum 

migration policy is MAD MMT 2.5 compare other policy. 
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Non Power Aware (NPA) policy does not apply any power 

aware optimizations and implies that all hosts run at 100% 

CPU utilization and consume maximum power. The second 

policy DVFS   does not perform any adaptation of allocation 
of VMs in run-time. So DVFS and NPA give 0 results. The 

figure shows the comparison of MBFD and EABFD 

algorithm based on No. Of VM Migration. 

 
Figure: 2 VM Migration 

 
SLA violation: 

The EABFD algorithm with MAD MMT 2.5 policy shows 

the less SLA violation compared to other vm selection 

policies. 

 
Figure: 3 SLA Violation 

QOS (Quality Of Service) parameter: 

QoS denotes the levels of performance, reliability, and 

availability offered by an application and by the platform or 

infrastructure that hosts. There are many parameters of QoS 
.In this thesis  I consider mainly three QoS parameter which 

is reliability, execution time and cost.  

 

Reliability:  

Reliability reflects how a service operates without failure 

during a given time and condition. Reliability is an important 

component of trust. 

 
Figure: 4 Reliability based on Energy consumption 

 
Figure: 5 Reliability based on SLA violation 

This figure shows the proposed algorithm gives quite more 

result compare Existing algorithm of SLA violation. In 

figure MAD MU 2.5 is more reliable than other policy. 

Execution Time:  

 The Execution time is the one of another QOS parameter 

.The table shows the comparison of Existing algorithm and 

proposed algorithm. 

 

Table: 3 Compare Execution Time of MBFD and EABFD 
Algorithm 
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Figure shows the comparison of MBFD and EABFD 

Algorithm. here the MAD MMT 2.5   policy take less 

execution time compare other policy .so it is better than other 

policy. 

 
Figure: 6 Execution Time of MBFD and EABFD algorithm 

 

Cost: 

Cost is also the parameter of Quality of service. It depends on 
two attribute: gaining and on-going .The cost of one unit 

CPU, Storage and RAM. The figure shows that the cost of 

EABFD if less compare MBFD algorithm. And in that the 

MAD RS policy is very less costly. 

 
Figure: 7 Cost of MBFD and EABFD algorithm 

 

VI. CONCLUSION 

Resource allocation is one of the mainly central parts of 

cloud architecture and can make a significant change in the 

utilization of resources. Energy Aware Best Fit Decreasing 

(EABFD) algorithm for resource allocation has been 

proposed. Resources being the core of datacenters, managing 

resources and allocating them in an efficient manner through 

Energy Aware Best Fit Decreasing (EABFD) algorithm make 

the cloud systems more efficient. EABFD shows the better 
result with combination of overload detection policy and VM 

selection policy .In order to effectively meet the varying 

requirements of cloud users Energy Aware Best Fit 

Decreasing algorithm is satisfy the Qos parameter like 

reliable , execution time, cost. This algorithm minimizes 

energy consumption by providing a constraint for energy. 

Energy saving is done by proposed algorithm by efficient 
consolidation of VM. We believe that this work can be 

further extended and additional functionalities can be added 

to it.  

 

VII. FUTURE ENHANCEMENTS 

This algorithm has good scope for enhancement and 

extension. Currently the proposed model is implemented in 

simulation environment .Cloudsim toolkit can only simulate 

the services and algorithms in a reputable and controlled 

environment. Future work may include real time 

implementation. 
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