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Abstract— Cloud computing plays an indispensable role in the present day scenario.  The concept of load balancing elevates 

this emerging technology to reach pivotal position in providing services to the end users. This challenging phenomenon applies 

different logic to handle the users efficiently. However several challenges like heterogeneity, management, storage, response 

time, processing and resource utilization and analysis of load balancing hinder their efficient and real-time applications. All 

these challenges call for well-adapted distributed framework for LB management that can efficiently handle request in cloud. 

In this paper, we present a novel, distributed, scalable and efficient framework for LB in cloud computing. The proposed cloud 

computing based framework can answer technical challenges for efficient resource utilization and overall response time of 

request in cloud computing. Further, this framework achieves considerable performance and efficiency in load balancing 

system. 
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I. INTRODUCTION  

Now a days Cloud computing is fastest rising technology in 

the industry as well as society. It is not a completely new 

concept which is devised based on grid computing and 

distributed computing. One of the key advantages of the 

cloud service is that use these services anywhere at any time. 

Additionally cloud is a utility model where user pays only 

for the used resources. It provides on demand resources to 

the user as a service. Cloud support three types of services 

namely software as a service (SaaS), platform as a service 

(PaaS) and infrastructure as a service (IaaS) and these 

services can be deployed in three different way i.e., private, 

public and hybrid.[1]  

 

Rest of the paper is organized as follows; Section I contains 

the Introduction of Cloud Computing. Section II contains 

related works of load balancing in cloud computing. Section 

III contains of existing cloud computing load balancing 

algorithms. Section IV contains Enhanced load balancing 

algorithms. Section V describes framework for load 

balancing in cloud computing. Section VI concludes research 

work with future directions. 

II. LOAD BALANCING IN CLOUD COMPUTING 

 

Load balancing is a new technique that provides high 

resource time and effective resource utilization by assigning 

the total load among the various cloud nodes, side by side it  

solves the problem of overutilization and underutilization of 

virtual machines. Load balancing resolves the problem of 

overloading and focuses on maximum throughput, 

optimizing resource utilization and minimize response time. 

It is the pre requirements for maximizing the cloud 

performance and utilizing the resources efficiently. The 

utilization of clouds has been improved by a resource 

allocation method which has pre-emptible task execution.  

The load balancing is an efficient and critical concept in 

cloud computing and it helps to utilize the resources 

optimally, thereby minimizing the consumption of resources. 

Thus load needs to be distributed over the nodes in cloud-

based architecture, so that each resource does the equal 

amount of work at any point of time that is allocated by a 

load balancer. The load balancer determines the various 

request allocation to different servers. The load balancer uses 

various algorithm to determine the server which has to 

handle the request. [2] 

In cloud computing, different load balancing algorithms have 

been proposed. The ultimate aim of all these proposals is to 

achieve high throughput and minimizing the response time.  

 

 

III. CLOUD COMPUTING LOAD BALANCING 

ALGORITHMS 

 

Min-Min Algorithm 

 

Min-Min Algorithm begins with a set of tasks which are all 

unassigned. It first calculates the minimum completion time 

for all tasks for all resources and then among these minimum 

times the minimum value is selected which are the minimum 

time among all the tasks on any resources. Later, that task is 

scheduled on the resource on which it takes the minimum 
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time and the available time of that resource is updated for all 

the other tasks. [3] 

 

PA-LBIMM Algorithm 

 

PA-LBIMM priority aware load balancing improved min 

min algorithm separate the tasks into G1 and G2groups. The 

tasks submitted by VIP user’s or high priority users are 

considered as group G1 and tasks submitted by low priority 

users are considered as group G2. Tasks are planned to the 

resources on the basis of priority. At first, for all the tasks in 

G1, each task is allocated to the VIP category resource with 

the help Min-Min, and then each task in G2 group is given to 

all the resources by using Min-Min. [4] 

 

RPA-LBIMM Algorithm 

 

This algorithm RPA-LBIMM recovery priority aware load 

balancing improved min-min algorithm is also similar to the 

priority aware load balancing improved min-min algorithm. 

Here use the recovery policy which helps the cloud scheduler 

to reschedule the tasks if a resource fails at the time of 

execution to achieve the minimum makespan. According to 

this policy, First of all, scheduler looks for the failed 

resource. All the tasks that were scheduled by PA-LBIMM to 

execute on will be considered as a task set. [4] 

 

Minimum Makespan procedure 

 

This algorithm first verifies the completion of all tasks with 

minimum makespan and it relates with the task and migrated. 

The two tasks give the same makespan time it selects the 

node with higher performance resources. [5] 

 

IV.  ENHANCED LOAD BALANCING ALGORITHMS 

 

Virtual Machine Algorithm Random Load Balancing 

Algorithm. 

 

This VMARLB algorithm is a load balancing algorithm in 

which all the allocation and decision of scheduling are 

completed by a special node called as Load Balancer (LB). 

This node is responsible for storing knowledge base of entire 

cloud network and can apply dynamic approach for load 

balancing. The Data Center Controller (DCC) receives all the 

requests from the users from all around the world, which is 

one of the major components of Cloud. Data Center 

Controller forwards the request to the Load Balancer to 

assign the request to the available virtual machines. It 

handles a table which contains the job id of the user request, 

shortest completion time of the virtual machine and the state 

of the virtual machine. Initially, jobs are allocated randomly 

to the available VMs. To handle further request, this 

algorithm will search the table to find the virtual machine 

with shortest time and which is available at that moment. If 

found, the algorithm will reply back to the Data Center 

Controller with the id of that machine (Vm id) and the Data 

Center Controller assign the job of that Vm otherwise waits 

for the signal which is to be forwarded to DCC. This 

algorithm produces the minimum makespan. This algorithm 

compared with MIN MIN algorithm and produces improved 

results.  

Suppose if the user request is priority this algorithm is 

executed in the following manner  

 

 

Priority Based Virtual Machine Load Balancing Algorithm 

 

The PBVMLBA is a load balancing algorithm in which all 

the allocation and decision of scheduling are completed by a 

special node called as Load Balancer (LB). This node is 

responsible for storing knowledge base of entire cloud 

network and can apply dynamic approach for load balancing. 

The Data Center Controller (DCC) receives all the requests 

from the users from all around the world, which is one of the 

major components of Cloud. Data Center Controller 

forwards the request to the Load Balancer to assign the 

request to the available virtual machines. It handles a table 

which contains the job id of the user request (priority or no 

priority), completion time of the virtual machine and the state 

of the virtual machine. Initially, checks the jobs priority, if 

any priority, allocate the VM and update the status or 

allocate the VM based on the condition of the completion 

time of that task is less than to makespan of RPA_LBIMM. 

To handle further request, this algorithm will search the table 

and repeat the above procedure until all the tasks get 

completed. This algorithm deals with priority request. When 

priority request occurs. This algorithm executed it produces 

the best result for resource utilization and minimum 

makespan.  

 

Enhanced Virtual Machine Load Balancing Algorithm 

 

This algorithm is one of the improved algorithm it is mainly 

used for to find the minimum makespan from all available 

virtual machines. The proposed EVMLBA is a load 

balancing algorithm in which all the allocation and decision 

of scheduling are completed by a special node called as Load 

Balancer (LB). This node is responsible for storing 

knowledge base of entire cloud network and can apply 

dynamic approach for load balancing. The Data Center 

Controller (DCC) receives all the requests from the users 

from all around the world, which is one of the major 

components of Cloud. Data Center Controller forwards the 

request to the Load Balancer. It handles a table which 

contains the job id of the user request, completion time of all 

the virtual machines and the state of the virtual machine. 

Based on the information available on the table.LB compute 

the minimum makespan VM and allocate the job to that VM 
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and update the status. The algorithm will reply back to the 

Data Center Controller with the id of that machine (Vm id). 

Otherwise waits for the signal. This algorithm produces the 

minimum makespan and resource utilization. This algorithm 

compared with VMARLB and Min Min algorithm and the 

performance of the EVMLBA is better than the other 

algorithm. 

V. FRAME WORK FOR LOAD BALANCING IN 

CLOUD COMPUTING 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Framework for load balancing in cloud computing 

 

In this section, a framework for load balancing system has 

been proposed. The main goal of the framework is to answer 

the traditional LB drawbacks. The proposed framework is 

using cloud computing technologies. As shown in Figure 1, 

the top part of the framework is the user request that provides 

system interaction with end users using web services or 

graphical interfaces. The request comes from different users 

through the internet. The first part talks about users request 

and second part talks about the services availability through 

internet. In third part, the request is forwarded to load 

balancing systems. Then, the computational (LB) is used to 

provide different computation paradigms to ensure 

requirements are met. The algorithms in load balancing 

assign VMs in server based on traits of the request. The 

motivation behind this work is to assign the request to the 

correct VMs which utilizes the resources properly and 

eliminates the waiting time eventually reduces the delay in 

providing services. Depending on the user request the 

following algorithm will be executed VMARLB, 

PBVMLBA and EVMLBA. 

 

The proposed framework shows the three load 

balancing algorithms under the enhanced load balancing 

algorithms. The Virtual Machines are allocated based on the 

algorithms. These VMs are spawned from the servers. LB 

algorithms are devised to utilize the resources efficiently and 

eventually to bring down the idle time of resources.  

 

Table 1 Makespan for  the same of 5 Tasks 

 

Method Makespan 

VMARLB 37.5 

PBVMLBA 31.25 

EVMLBA 30 

 

Table 1 shows the makespan time for the three 

algorithms EVMLBA algorithm shows a reduction in 

execution time of tasks. The above algorithms execute 5 

tasks on three virtual machines. The VMARLB algorithm 

execute the same tasks with time utilization is 37.5 , the 

PBVMLBA algorithm executes 5 tasks with time utilization 

is 31.25 seconds  the EVMLBA algorithm executes the same 

tasks 30 seconds. This shows that the EVMLBA algorithm 

used minimum time for execution of the task.  This is due to 

the use of enhanced approach which reduces the waiting time 

and increases the utilization time of the resources.    

VI. CONCLUSION 

This study shows the essence of framework for load 

balancing algorithms in cloud computing. The ultimate 

purpose of those algorithms is to reduce the response time 

and maximize the resource utilization.  The results of the 

existing algorithms are compared and justified. It shows that 

EVMBLA produces best result among the proposed 

enhanced algorithms. Still there is plenty of space to improve 

the results and also to extract best service from cloud service 

providers.   In our future work, it is proposed to improve our 

framework by considering other factors of load balancing 

techniques, improving our existing method and concentrate 

more on load balancing to support more requests with 

different properties 

CLOUD USER REQUEST  

INTERNET 

MIN-MIN 

ALGORITHM 

MINIMUM 

MAKESPAN 
ALGORITH

M 

PA-LBIMM 

ALGORITH

M 

VMARLB 

Algorithm 
EVMLBA 

Algorithm 

PBVMLBA 

Algorithm 

User 

Requirements  

Short Request  
Optimum Request 

SERVERS 

VIRTUAL MACHINES 

Priority      Request          

 ENHANCED LOAD BALANCING 

ALGORITHMS  



International Journal of Computer Sciences and Engineering                                     Vol.6(3), Mar 2018, E-ISSN: 2347-2693 

  © 2017, IJCSE All Rights Reserved                                                                                                                                        213 

REFERENCES 

[1]  Sachin Soni1, Praveen Yadav, “A Load Balancing Approach to 

Minimize the Resource Wastage in Cloud Computing”, 

International Advanced Research Journal in Science, Engineering 

and Technology,Vol. 3, Issue 3, pp.no 94-98 ,ISSN (Online) 

2393-8021, ISSN (Print) 2394-1588, March 2016. 

[2] Reena Panwar  ,Bhawna Mallick, “A Comparative Study of Load 

Balancing Algorithms in Cloud Computing”, International Journal 

of Computer Applications (0975 – 8887) Volume 117 – No. 24, 

pp.no 33-37, May 2015 . 

[3]  Sonia Sindhu, “Task Scheduling In Cloud Computing 

International”, Journal of Advanced Research in Computer 

Engineering & Technology (IJARCET) Volume 4 Issue 6, pp.no 

3019-3023, ISSN: 2278 – 1323, June 2015. 

 [4]  Er. Rajeev Mangla, Er. Harpreet Singh,“ Recovery and user 

priority based load balancing in cloud computing”, International 

Journal of Engineering and Science and Research, pp.no. 407-412, 

ISSN: 2277-9655, Mangla, 4(2): February 2015.   
[5] Harish Chandra, Pradeep Semwal, Sandeep Chopra,” load 

balancing in cloud computing using a novel minimum makespan 

algorithm”, International Journal of Advanced Research in 

Computer Engineering & Technology ,Volume 5, Issue 

4,pp.no.1160-1164, ISSN: 2278 – 1323,April 2016. 

[6]  D.Suresh Kumar, Dr. E. George Dharma Prakash Raj, VMARLB – 

Virtual Machine Based Algorithm for Random Load Balancing in 

Cloud Computing, 2017 International Conference on Advanced 

Computing and Communication Systems (ICACCS – 2017), 

Coimbatore, INDIA, pp.no. 482-485, IEEE ISBN No. 978-1-5090-

4558-7, Jan. 06 – 07, 2017. 

[7] D. Suresh Kumar, Dr. E. George Prakash College, “PBVMLBA-

Priority Based Virtual Machine Load Balancing algorithm in 

Cloud Computing”, International Journal of Computer Science and 

Software Engineering, Volume 6, Issue 11, ISSN (Online): 2409-

4285, Page: 233-238, November 2017. 

[8]  D. Suresh Kumar, Dr. E. George Prakash College, “EVMLBA-

Enhance Virtual Machine Load Balancing algorithm in Cloud 

Computing”, International Journal of Advanced Studies in 

Computer Science and Engineering, Volume 6 issue 11, page: 8-

15, 30 /11/2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authors Profile 

D. Suresh Kumar completed his Master’s 

Degree in Computer Science and Master of 

Philosophy in Computer Science in the years 

2002 and 2008. He has also completed his 

M.Tech. In Information Technology in the 

year 2013.  He has 15 years of teaching 

experience at Various Colleges, Tamil Nadu, 

and India. Currently he is doing his research 

in the area of Cloud Computing under the guidance of Dr. E. 

George Dharma Prakash Raj. 

 

Dr. E. George Dharma Prakash Raj 
completed his Master’s Degree in 

Computer Science and Masters of 

Philosophy in Computer Science in the 

years 1990 and 1998. He has also 

completed his Doctorate in Computer 

Science in the year 2008. He has around 

twenty-six years of Academic experience 

and eighteen years of Research experience in the field of Computer 

Science. Currently he is working as an Assistant Professor in the 

Department of Computer Science and Engineering at Bharathidasan 

University, Trichy, India. He has published several papers in 

International Journals and Conferences related to Computer Science 

and has been an Editorial Board Member, Reviewer and 

International Programme Committee Member in many International 

Journals and Conferences. He has convened many National and 

International Conferences related to Computer Science. 


