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ABSTRACT: Cloud load balancing helps to manage workload demands by distributing resources among various computers or 

servers in a cloud computing environment. There are many challenges in terms of performance and efficiency in the cloud 

environment. The aim of the paper is to address the issue of distribution of cloudlets over virtual machine with maximum efficiency 

and throughput. The prime goal is to address the load distribution in multiple Virtual Machines and to propose an algorithm which 

has minimum response time and minimum power consumption using CloudSim. 

 

Keywords: Cloud Computing, load balancing, Virtual Machines (VM’s), CloudSim 

 

1. INDRODUCTION 

 

Cloud Computing is an emerging technology in IT 

environment having large requirement of resource and 

infrastructure. Load balancing in the cloud environment can be 

defined as the process of distributing or sharing the workload 

amongst various computer resources (servers, computers etc.). 

In respect to cloud computing, load balancing is a very vital 

task. 

With an efficient load balancing techniques, the throughput 

can be increased and response time can be minimized. With 

the increase in number of users on cloud, there is a decrease in 

the number of resources that gives rise to the time delay in 

providing service to the users. In such a situation there may 

arise the problem of underload and overload which can be 

dealt with the efficient load balancing algorithm. A load 

balancing algorithm which is dynamic in nature does not 

consider the previous state of the system, that is it considers 

the present state of the system. 

In this paper, a comparative analysis between various load 

balancing algorithms like First Come First Serve (FCFS), 

General Prioritized Load balancing algorithm and A Priority  

Based Dynamic Resource Mapping Algorithm is presented. 

The performance of the mentioned algorithm is studied and  

checked through the overall execution time taken by each 

algorithm to complete the task using CloudSim (version 3.0) 

 

2. LITERATURE REVIEW 

 

Authors described about an improved algorithm of dynamic 

resource allocation [1] in cloud computing considering tasks’ 

priority and balancing load by sorting the virtual machines on 

the basis of the processing power, job requests on the basis of 

the number of instructions and priority and then assigning 

group of cloudlets to the corresponding virtual machine. 

 

The proposed algorithm et al. [2] proposed an approach for 

Dynamic Load Balancing in Cloud Computing uses agents. It 

has been observed that performance of the existing load 

balancing algorithms can be improved with the help of mobile 

agents. Mobile agents can be defined as composition of data 

and software which can drift from one machine to another. 

The total task is completed using agents i.e Regular and 

Mobile. Mobile agents can be defined as a constitution of 

Computer data and software which can drift from one 
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computer to another. The comparison is done between the 

traditional scheme used for load balancing and the proposed 

algorithm using mobile agents and it has been observed that 

the proposed protocol approach has yield greater results by not 

only just reducing the communication cost of server but also 

by accelerating the rate of load balancing. This results in the 

improvement of the Response Time and Throughput of the 

cloud. 

 

An approach to balance the work load by arranging virtual 

machine on the basis of their processing power and arranging 

the cloudlets which is then submitted to broker for allocation 

using genetic algorithm in[3]. 

 

A new priority based job scheduling algorithm [4] is proposed 

which is based on multiple criteria decision making model. It 

describes that particular job scheduling algorithm in cloud 

environment should pay attention to multi attribute and multi 

criteria properties of jobs. 

 

3. OTHER DETAILS 

 

CLOUDSIM 3.0: CloudSim is a simulation tool that enables 

the modeling of allocation policies in a repetitive and under 

controlled environment without any cost [5]. It is a simulator; 

hence it doesn’t run any actual software .CloudSim is a library 

for simulation of cloud scenarios. It consists of important 

classes which can be used to describe data centers, 

computational resources, Virtual Machines, applications, users 

along with the policies for management of different parts of 

the system such as resource allocation policies. It also 

supports the creation of Datacenter, DataCenter brokers, etc. 

Either NetBeans or Eclipse IDE can be used as they both 

support java language. In this paper we implemented 

CloudSim using Eclipse IDE. 

 

3.1. CLOUDSIM TERMINOLOGY’S AND 

CONFIGURATION 

 

Cloudlets: In CloudSim, task is represented by cloudlets. 

 

Users: The task is sent to the cloud through the users. 

Datacenter: It is just the repository of the virtual servers that 

host various applications. 

 

Broker: Broker acts as an intermediate used to handle the 

incoming requests and then forward it to the host. 

 

Virtual Machines (VM’s): Virtual machines are the virtual 

computers that provide the functionality like physical 

computers.  

 

They perform the execution of the cloudlets and also shows 

resource consumption. [6] 

 

Host: It is used to manage the virtual machine (e.g. creation 

and destruction) 

 

 
Figure 1: CloudSim Lifecycle 

 

3.2. CLOUDSIM CONFIGURATION: The following table 

gives a description of the configuration setup of CloudSim 

which includes the no. of cloudlets distributed among different 

virtual machines as well as the no. of users. It also discusses 

about the configuration of the system to create a datacenter. 

 

Table 1: Simulation Parameters 

 

PARAMETERS VALUES 

Number of Users 1 

Number of VM’s 5 

Number of Cloudlets 50 

 

Table 2: VM Details 

 

PARAMETERS VALUES 

Number of VM’s 5 

Name of VM VM0, VM1, VM2 , 
VM3 and VM4 

RAM 512 

MIPS 451, 250, 651, 50, 
851. 

BW 1000 
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Table 3: Host Details 

 

PARAMETERS VALUES 

Number of Datacenters 1 

RAM 102400 

Storage 1000000 

BW 200000 

 

4. SIMULATION OF VARIOUS LOAD 

BALANCING ALGORITHMS 

 

 We have tried to analyze different load balancing algorithms 

such as Dynamic priority, FCFS and general priority in this 

section. 

The results obtained after simulating three different algorithms 

in the CloudSim Simulator is as follows: 

 

FCFS (First Come First Serve) 

 

First come first serve is used for the resource allocation so that 

the waiting queue time is least and can be selected for the next 

upcoming task. Allocation of application-specific tasks to host 

the cloud based data center is the responsibility of virtual 

machine provisioned component. 

 

This algorithm was put under simulation and following output 

was observed: - 

 

 
 

Figure 2: Allocation of cloudlet in FCFS 

 

 
 

Figure 3: Total Execution Time of FCFS 

 

 
Figure 4: Graph of Time required to process in FCFS 

 

GP (Generalized Priority) 

 

This is a priority-based algorithm in which the tasks are 

allocated to the VM on the basis of the priority of the cloudlet. 

Following were the output observed: - 

 

 
 

Figure 5: Execution time taken by GP Algorithm 

 

 
Figure 6: Graph of Time required to process in Priority 
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PBDRM (Priority Based Dynamic Resource Mapping 

Algorithm) 

 

In dynamic priority based load balancing algorithm, the 

cloudlets are distributed among Virtual Machines according to 

their capacities. This is an improved algorithm in which 

resource allocation is done dynamically on the basis of the 

priority of the task and balancing the load which will 

maximize the throughput and minimize the execution time. It 

sorts the virtual machines and cloudlets according to their 

processing powers and no. of instruction and priority 

respectively. Tasks are allocated accordingly [1].The 

performance of the algorithm is judged on the basis of their 

execution time and compared with others. Following were the 

outputs observed:- 

 

 
 

Figure 7: Allocation of cloudlets in PBDRM 

 

 
 

Figure 8: Total Execution time of Priority based Dynamic 

Resource mapping Algorithm 

 

 
 

Figure 9: Graph of Time required to process in PBDRM 

 

5. ANALYSIS AND SIMULATION RESULT 

 

Table 4: Simulation Results 

 

Algorithm Total Execution 

Time(m/s) 
FCFS 11785.27 

GP 10687.3 

PBDRM 4820.34 

 

Execution Time= Start Time + Time (Length of Cloudlet). 

 

Total Execution Time = Sum of Execution times of total 

cloudlets. 

 

With the numerical figures we can clearly see that PBDRM is 

faster and took less time to complete all the cloudlet 

execution. FCFS took the most time to complete the 

execution. So, with the above result we can analyze that 

PBDRM is the most efficient algorithm. 

 

6. CONCLUSION AND FUTURE WORK 

 

In this paper we came across three load balancing algorithm 

which is First Come First Serve, General Priority and Priority 

Based Dynamic Resource Mapping. These algorithms were 

implemented using CloudSim Simulator and different outputs 

were observed. Afterwards, the results were observed and 

analyzed. In future, more efficient sorting algorithm can be 

proposed which will reduce the execution time and maximize 

the throughput and accordingly decrease the power 

consumption and response time. 
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