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Abstract: Cloud applications are often subject to unexpected events like flash crowds and hardware failures. 

Scholars addressed this matter on two various fronts: first, they presented replicas – application copies with 

same functionality – for redundancy and scalability. The presence of multiple replicas requires a dedicated 

component to direct incoming traffic: a load-balancer Load balancing is one of the most interesting areas of 

research in cloud computing where lots of work done regarding in this field by using several techniques like 

optimization and evolutionary algorithms but all have same remedies to overcome this problem we propose a 

differential evolution based technique to enhance the performance of cloud, simulation result shows that 

execution time and response time of process will be reduce by using DE technique this work implemented on 

cloudsim tool and comparative results shows effectiveness of our work. 
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I. Introduction 
Cloud computing promises to velocity increase with which applications are deployed, improve 

modernization, and lower expenses, every time growingagility of business. Cloud computing mainly refers to 

distributed computing. The cloud is altering our life through providing users with novelvarious services types. 

Users acquire service from a cloud without paying attention to details. Cloud computing is likewise referred to 

refer network based serviceswhich give a hallucination of giving anillusion of providing a real server hardware 

it is recreated with programming's running on one or extra real machines. Such virtual servers don't exist 

physically so they can be scaled here and there anytime of time. Cloud computing is high utility programming 

being able to change the IT programming industry and making programming even extra appealing. 

Subsequently, it obliges changes sought after and helps any association in keeping away from capital 

programming and equipment costs [1]. 

 
Fig-1 Load Balancing system in cloud computing 

 

Cloud computing is one of the fastest implementing methodology in decade. Numerous companies are 

trying to implement and present clouds, because of its flexible and simple architecture. These outcome in the 

increasing various users reaching cloud.Cloud computing has been adopted through organization which 

includes, social networking websites, online application design with the help of Google app managers and 

through Google doc which are some of the important implementation and a step ahead in cloud computing. 

Cloud models utilize virtualization innovation; this innovation helps in cutting a single data centreor high power 

server to like as numerous machines.  



DELB: Differential Evolution BASED Load Balancing Technique for Load Balance in Cloud  

DOI: 10.9790/0661-1902026267                                            www.iosrjournals.org                                  63 | Page 

Load balancing is one of the major issues related to cloud computing. The load may be memory, CPU 

capacity, network load or delay load. It is constantly required that work load must be shared among the different 

nodes of the appropriated framework in order to enhance the resource utilization for better execution of the 

computing systemperformance. This can help to dodge avoid the situation where a portion of the nodes are 

either overloaded or under loaded in the system. Stack adjusting can be either incorporated or decentralized. 

Load Balancing algorithms are utilized for executing. Today distributed computing is an arrangement of a few 

data centers which are cut into virtual servers and situated at different geographical area for giving 

administrations to customers.[2] 

 

II. Goals of Load Balancing 
 Goals of load balancing as discussed by authors of  include:  

 Substantial improvement in performance  

 Stability maintenance of the system  

 Increase flexibility of the system so as to adapt to the modifications.  

 Build a fault tolerant system by creating backups.  

 

III. Classification of Load Balancing Algorithm 
Based on the procedure orientation they are classified as: 

a) Sender Initiated: In this sender initiates the procedure; client sends request until a receiver is assigned to 

him to receive his workload  

b) Receiver Initiated: The receiver initiates the process; the receiver sends a request to acknowledge a sender 

who is ready to share the workload  

c) Symmetric: It is a combination of both sender and receiver initiated type of load balancing algorithm  

Based on the current state of the system they are classified as:  

1. Static Load Balancing In the static load balancing algorithm the shifting decision load does not depend on 

the present system state. It requires knowledge about the applications and resources of the system. The 

performance of the virtual machines is determined at the time of job arrival. This algorithm has a disadvantage 

that task is assigned to the machines or processors only after it is generated and that task cannot be shifted at the 

time of its execution to any other machine for load balancing.  

2. Dynamic Load Balancing  
In this load balancing algorithms kind the present state of the system is used to create any decision for 

load balancing, thus load shifting is the present system states depend. It permit for processes to move from an 

This means that it permit for procedure preemption which is not supported in Static load balancing method. An 

important benefit of this method is that its decision for balancing the load is based on the present system state 

which helps in improving the complete performance of the system by migrating the load dynamically. over 

utilized machine to an under-utilized machine dynamically for faster execution. [3] 

 

IV. Brief introduction of genetic algorithm and differential evolution 
The genetic algorithms (GA) are based on the software implementation of genetic evolution [11]. 

Iteratively, the current population of candidate solutions is modified with the aim of forming principles such as 

inheritance, the survival of the fittest, and candidate solutions is modified with the aim of forming principles 

such as inheritance, the survival of the fittest, and new and, it is hoped, better population to be used in the next 

generation. The problem solutions development ends after specified termination criteria have been satisfied. The 

differential evolution (DE) [12] is a population-based evolutionary optimizer that concludes real encoded 

vectors representing candidate solutions to provide problem. Optimization time, DE generatesnovel vectors that 

are existing population vectors perturbations. The algorithm perturbs vectors with scaled difference of two (or 

more) randomly selected population vectors and adds scaled random vector difference to a third randomly 

selected population vector to produce so called trial vector (hence the name differential evolution). If the trial 

vector represents a better solution than the population vector, it takes its place in the population [4]. 

 

Related works 
sno Author Journal Proposed work 

1  

Nikita et al. 

International Journal of Advanced 

Research in Computer Engineering 
& Technology 

This paper works on several issues in IT industry like 

delay time, response time i.e. overall response time 
with the data centre processing time. The result of this 

paper is to reduced delay & response time towards 

throughput .IT industry improve application 
performance such as revenue growth, cost saving and 

reputation[5] 
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2 Preethi et al. International Advanced Research 
Journal in Science, Engineering 

and Technology 

The proposed algorithm least VM assign 
method distribute workload across multiple computers 

toachieve optimal resource utilization with minimum 

response time. Thus problems in existing 
algorithmsthus achieving increased 

resource utilization, minimum response time and 

maximum user satisfaction. [6] 

  

Sran et al. 

International Journal of 

Engineering Science Invention 

in this paper we have compared various algorithms of 

load balancing in Cloud Computing. And we have 

concluded that we can use a particular algorithm 
according to our requirement/need.[7]. 

3 Shah et al. International Journal of Computer 

Science and Information 
Technology & Security (IJCSITS) 

In this paper firstly analysis of different Virtual 

Machine (VM) load balancing algorithms is carried 
out.Secondly, a modification to the VM load 

balancing algorithm has been done and implemented 

for an IaaS framework in Simulated cloud computing 
environment[8] 

 Brar et al. International Journal of Computer 

Science Trends and Technology 

(IJCST 

This paper discusses the concept of Cloud Computing 

along with the issue of load balancing.It also states 

some considerations for improvement in the existing 
load balancing algorithms. [9] 

 Mulay et al. International Journal of Research 

in Engineering and Technology 

This Paper gives a new enhanced load balancing 

algorithm by which the performance of their web 
application can be increased. This Algorithm works 

on the major drawbacks such as delay in time, 

response to request ratio etc.[10] 

 

Propose Work 

Cloud load balance technique is one of the most interesting fields to improve efficiency of cloud load balancing 

technique we apply differential evolution based technique so that we get better result,  

Generate the initial population of individuals 

Do Foe each individual j in the population  

Choose three numbers n1,n2 and n3 that is 1<=n1,n2,n3 <=N  with n1!=n2!=n3!=j 

Generate a random integer irand ε (1,N) 

For each parameter i 

𝑌𝑖 ,𝑔 = 𝑥𝑛1.𝑔 + 𝐹(𝑥𝑛2.𝑔 − 𝑥𝑛3.𝑔) 

𝑍𝑗
𝑖 ,𝑔

=  
𝑦𝑗

𝑖 ,𝑔
𝑟𝑎𝑛𝑑  ≤ 𝐶𝑅 𝑜𝑟 𝑗 − 𝑗𝑟𝑎𝑛𝑑

𝑥𝑗
𝑖 ,𝑔

 𝑜𝑡ℎ 𝑒𝑟𝑤𝑖𝑠𝑒
  

End for 

Replace x with child z if z is better  

End forUntil the termination condition is achieved  

Generate the initial population  

Calculate the initial population 

Initialize the belief spaceDoFor each individual in the population 

Apply the variation operator influenced by a randomly knowledge component 

Calculate the child generated  

Replace the individual with child, if the child is better 

End for Update the belief space with the accepted individuals  

Until the termination condition is achieved 

 
Fig-2 population process 
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V. Result and simulation 
This work is implemented over CLOUDSIM-3.0.3 and  

JAVA-1.7 environment for our work. 

 
Tool Cloud sim 

Number of vm 6,7,8,10 

Cloudlet 10 

Java 1.7.1 

 

Table:1 Vm 5 cloulet 10 
Finishing time LBMPSO Finishing time DE 

0.6 1.1 

1.28 1.86 

4.1 1.97 

4.1 1.97 

5.55 2.1 

7.37 3.84 

7.37 4.47 

14.1 5.39 

18.1 6.1 

 

Table:2 Vm6 cloudlet 10 
Finishing time LBMPSO Finishing time DE 

0.6 1.1 

1.92 1.77 

2.45 1.92 

3.05 2.03 

3.15 2.45 

3.43 2.6 

5.12 2.49 

6.12 4.49 

10.1 5.6 

 

Table:3 vm7 cloudlet 10 
Finishing time LBMPSO Finishing time DE 

1.92 0.93 

3.1 2.32 

3.74 2.45 

6.09 2.45 

6.09 2.6 

10.09 3.32 

10.09 3.63 

12.01 4.22 

19.01 5.1 

 

 Table:4 vm8 cloudlet 10 
Finishing time LBMPSO Finishing time DE 

0.93 1.21 

1.43 1.46 

2.77 1.86 

3.1 2.11 

3.1 3.04 

3.43 3.04 

4.1 3.22 

5.1 3.99 

7.6 5.1 
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Graphical result  

 
Fig: 3 Figure: vm5 cloudlet10 

 

Fig. 1.  

 
 

Fig:2 Figure: vm6 cloudlet10 

 
 

Fig:3 Figure: vm7 cloudlet10 

 

 
Fig:4 Figure: vm8 cloudlet10 
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VI. Conclusion 
The demand for cloud computing has greatly increased in the past few years due to the advancement in 

computing as a service form. In the cloud computing concept, users are able to utilize computing resources 

according to their needs and requirements. The cloud approach helps users to reduce the cost of IT 

infrastructures. To provide services, various cloud service providers build their own computing platforms 

differently, because of lack of a common standard. Decide cloud provider from among this heterogeneous cloud 

environment is a challenging user’s particular task. A broker is capable of discovery an appropriate service 

provider which would satisfy user service supplies in Service Level Agreement terms. Load balancing in cloud 

is another significant research problem. Cloud Computing offers on-demand computing resources provisioning 

to users. Cloud service providers manage a huge number of user requests to provide services according to user 

demands. Allocating and managing user requests to physical hardware is a challenging issue, since there is a 

required to make a load balance among available system resources. Efficient load balancing saves operational 

costs, increases user satisfaction and leads to the accelerate complete performance. Outcomespresent that 

proposed work achieveimproved than existing work. 
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