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ABSTRACT 
Cloud computing is one of the innovative technology for sharing the resource over the internet instead of your computer hard disk. 
Cloud computing is one of the pay for use technology, (i.e) how much the cloud user consumes the resource they need pay 
minimum amount money as per resource consumption. Here a datacenter is storage device in a cloud environment; the datacenter 
is a collection of virtual machines. In a cloud computing environment one of the main issues is load imbalance in datacenter. The 
load imbalance will occur due to heavy workload on a single virtual machine. If the datacenter has load imbalance means, 
datacenter can’t provide efficient services for users. . Load balancing techniques are further classified into two types, static and 
dynamic load balancing. In static load balancing, the load is allocated to the virtual machine is not possible to share with other 
virtual machine whereas dynamic load balancing is possible with other virtual machine.  The different types of load balancing 
algorithm are used to achieve load balancing in the cloud datacenter. However, the existing cloud load balancing techniques 
achieve short time load balancing. In this proposed system combination of bayes theorem, clustering, ant colony optimization 
algorithms achieves barter trade off among all performances and long term load balancing. 
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INTRODUCTION 

 

Cloud computing is one of the famous technologies for storing and accessing the resource using online, 

using cloud computing many of the organization storing the information and details in a very highly secure 

manner. In cloud computing datacenter is used for storing both personal as well organized information. In 

datacenter some time load imbalance will occur. If the datacenter has loads imbalance means, it will take more 

time for resource sharing. To achieve load balancing in a cloud environment by using different types of load 

balancing algorithm. 

In cloud computing load balancing techniques plays a vital role on storing and accessing the resources.  The 

good load balancing techniques archive long term load balancing when compared to existing techniques.    
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Fig. 1: Cloud Computing  

 

1.1. Cloud Providers and Cloud Users: 

The cloud providers are used providing the services like software, Platform, storage and network. There are 

many cloud providers are available in the market, Amazon EC2, Google, Salesforce.com and so on. Cloud user 

is accessing and sharing resource from cloud providers.  

 

1.2. Cloud Services: 

Cloud computing provides three different services, Infrastructure as a Service (IaaS), Platform as a Service 

(Paas), Software as a Service (SaaS). 

The infrastructure as a service provides compute, storage and network to the users. Platform as a service 

provides operating system or platform to the users. Software as a service provides software or application to 

users. 

 

1.3. Cloud Deployment Models: 

There are four types of deployment models are available in the cloud environment, Private cloud, Public 

cloud, Community cloud and Hybrid cloud. Private cloud means within the organizational resource will share 

and accessing through the internet. Public cloud means anywhere and any place will sharing and accessing the 

resources through the internet. Hybrid cloud means combination both private and public cloud 

 

Load Balancing Techniques: 

In general load balancing techniques are classified into two types, static and dynamic load balancing 

 

1.1. Static Load Balancing:  

 In static load balancing load doesn't move from one virtual machine into another virtual machine. Static 

load balancing is one of the short term load balancing. Its static load balancing throughput is very low. 

 

1.2. Dynamic Load Balancing: 

In dynamic load balancing load is moved from one virtual machine other machine. It will provide long term 

load balancing and throughput is high. 

 

Related Works:  

In a cloud computing environment there are many load balancing techniques are used to achieve load 

balancing in both static and dynamic load balancing algorithms. 

 

Round-Robin Algorithm [4]: 

It is the static load adjusting calculation which utilizes the round robin conspires for allotting work. It 

chooses the main hub haphazardly and after that, allots occupations to every other hub in a round robin model. 

With no kind of need the undertakings are relegated to the processors in round request. In view of the non-

uniform conveyance of workload, this calculation is not appropriate for distributed computing. A few hubs get 

intensely stacked and a few hubs get softer stacked in light of the fact that the running time of any procedure is 

not known ahead of time. This constraint is overcome in the weighted round-robin calculation .In the weighted 

round-robin calculation some particular weight is allocated to the hub. On the premise of task of weight to the 

hub it would get the proper number of solicitations. On the off chance that there is an equivalent task of weight, 
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every hub gets some activity. This calculation is not favored on the grounds that earlier forecast of execution 

time is unrealistic 

 

Min-Min Load Balancing Algorithm [6]: 

The cloud supervisor distinguishes the execution and finishing time of the unassigned errands holding up in 

a line. This is a static load adjusting calculation so the parameters identified with the occupation known ahead of 

time. In this sort of calculation the cloud director first manages the employments having less execution time by 

98relegating them to the processors, as indicated by the capacity of finish the occupation at a predefined 

culmination time. The occupations having most extreme execution time needs to sit tight for the unspecific 

timeframe. Until every one of the undertakings is doled out in the process, they doled out errands are refreshed 

in the processors and the assignment is expelled from the holding up the line. This calculation is better 

performed better when the quantities of employments having little execution time are more than the occupations 

having substantial execution time. The principle disadvantage of the calculation is that it can prompt starvation. 

 

Max-Min Load Balancing Algorithm [6]: 

The Max, Min calculation works same as the Min-Min calculation aside from the accompanying: 

subsequent to discovering the base execution time, the cloud administrator manages undertakings having 

greatest execution time. They doled out errand is expelled from the rundown of the undertakings that are to be 

relegated to the processor and the execution time for every single other assignment is refreshed on that 

processor. Due to its static approach the necessities are known ahead of time, then the calculation performed 

well. It depends on the cases, where meta-errands contain homogeneous undertakings of their culmination and 

execution time, change in the productivity of the calculation is accomplished by expanding the chance of 

simultaneous execution of assignments on assets. 

 

Opportunistic Load Balancing Algorithm [5]: 

This is a static load adjusting calculation so it doesn't consider the present workload of the VM. It 

endeavors to keep every hub occupied. This calculation bargains rapidly with the unexecuted errands in an 

irregular request to the as of now accessible hub. Each errand is doled out to the hub arbitrarily. It gives stack 

adjust the plan without great outcomes. The errand will handle in moderate in a way since it doesn't figure the 

present execution time of the hub. 

 

Ant Colony Optimization Based Load Balancing Algorithm [3]: 

The Point of the subterranean insect province improvement to look an ideal way between the wellspring of 

nourishment and state of subterranean insect on the premise of their conduct. This approach points proficient 

circulation of work load among the hub. At the point when demand is instated the subterranean insect begins 

development towards the wellspring of sustenance from the head hub. Territorial Load Balancing Node (RLBN) 

is picked in Cloud Computing Service Provider (CCSP) as a head hub. Ants keep records the each hub they visit 

insect record their information for future basic leadership .Ant stores the pheromones amid their development 

for different ants to choose next hub The force of pheromones can fluctuate on the bases of specific components 

like separation of nourishment, nature of sustenance and so forth. At the point when the occupation gets 

effective the pheromones are refreshed. Every subterranean insect fabricates their own individual outcome set 

and it is later on incorporated with a total arrangement. The subterranean insect ceaselessly refreshes a solitary 

outcome set as opposed to refreshing their own particular outcome set. By the insect pheromone trails, The 

arrangement set is constantly refreshed. 

 

Active Clustering load balancing Algorithm [7]: 

Dynamic Clustering is deals with the premise of collection comparative hubs and increment the execution 

of the calculation the way toward gathering depends on the idea of intermediary hub. The intermediary hub 

shapes association between its neighbors which resembles as the underlying hub .Then they go between hub 

detaches the association amongst itself and the underlying hub. The above arrangement of procedures is 

rehashing and once more. The execution of the framework is increments on the premise of high accessibility of 

assets, therefore, the throughput is likewise expanding. This expansion in throughput is a direct result of the 

proficient use of assets 

 

Honeybee Foraging load balancing Algorithm [8]: 

It is a nature roused decentralized load adjusting procedure which accomplishes stack adjusting crosswise 

over heterogeneous virtual machine of distributed computing condition through nearby server activity and boost 

the throughput. The present workload of the VM is figured then it chooses the VM states whether it is 

overstocked, under stacks or adjusted. As indicated by the present heap of VM they are gathered. The need of 

the undertaking is contemplated after expelling from the over-burden VM which are sitting tight for the VM. 
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Then the assignment is calendar to the softly stacked VM. The prior evacuated assignment is useful for the 

funding the delicately stacked VM. These assignments are known as a scout honey bee in the following stride. 

Bumble bee Behavior motivated Load Balancing method decreases the reaction time of the VM and furthermore 

lessens the holding up time of errand. 

 

Proposed System: 

In a cloud computing, the environment data center is one of the storage place, cloud users are storing the 

data’s in the data center. The Data center is a collection of virtual machine for storing the user data. In cloud 

datacenter has two members; one is cloud provider and cloud user. 

If the data center will get more request from a cloud user means the data center didn’t provide efficient 

services to the user due to load imbalance. Load balancing is one the great part in a cloud computing 

environment. 

To achieve load balancing in cloud computing means we need to use any one of the load balancing 

technique. The load balancing techniques are classified into two types, static and dynamic load balancing. Static 

load balancing means after allocating a job can’t transfer to the other virtual machine, but in dynamic load 

balancing after allocating a job will transfer to the other virtual machine. 

In the proposed system, there are three dynamic load balancing algorithms are used for achieving load 

balancing in the cloud. The three algorithms are Bayes theorem, Clustering, and Ant colony optimization 

techniques. In cloud data center first we need to create a number of virtual machines to store the user data. 

Using Bayes theorem filtering the virtual machine performance wise, from n number of virtual machines into 

some virtual machines.  

By using a clustering algorithm all the filter virtual machines are grouped and then one superior virtual 

machine also selected from the group of virtual machines. Clustering algorithm is one of the best process to 

choose the superior Virtual machine. 

 

1.3. Proposed System Architecture: 

 
Fig. 2: Proposed System Architecture  
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The superior virtual machine is one of the masters of all remaining virtual machines. Then by using an ant 

colony optimizing technique to identify the shortest path of the nearest virtual machine among a group of virtual 

machines. When the user will give job request to the virtual machine, the job will placed on the shortest path of 

the virtual machines. In the proposed system is one the long term load balancing in a cloud environment. If the 

data center has load balance means, it will provide effective services. 

 

1.4.  Cloudsim Simulation Tool: 

Cloudsim is one of the simulation tool for achieving load balancing in a cloud computing environment. In 

cloudsim there are many components presents are available for maintaining a load balancing. The data center is 

one of the storage devices. The collection of virtual machines is the data center. Data Center Broker is 

responsible for which job will allocate first in a virtual machine. Cloudlet is similar to user job. 

 

Algorithm: 

1. Read the number of Users data from the cloud file <U = {U1, U2, …, UN} 

2. Read the number of  Data centers from the cloud file <DC = {DC1, DC2, …, DCN} 

3. Set service broker policy  

4. Set Load Balancing policy 

5. Apply Delay matrix and Bandwidth matrix 

6. For each testing cloud with users files in the Cloud 

a. Find the Shortest path within the Datacenter based on the Ant colony heuristic search  method 

b. Predict the class probability value by finding the maximum class represented in the Bayes Clustering 

c. Calculate the Execution Time as Elapsed Time = (End time – Start Time) / 1000 

 

1.5. Bayes Theorem: 

Bayes' hypothesis is an equation that depicts how to refresh the probabilities of speculations when given 

confirmation. It takes after basically from the adages of contingent likelihood, however can be utilized to 

capably reason about an extensive variety of issues including conviction refreshes.  

Given an A speculation and B confirm , Bayes' hypothesis expresses that the connection between the 

likelihood of the theory P(A) before getting the proof and the likelihood P(A/B) of the theory in the wake of 

getting the confirmation is P(A/B)=[P(B/A) P(A)]/P(B) 

 

5.2 Clustering: 

In a PC framework, a bunch is a gathering of servers and different assets that demonstration like a solitary 

framework and empower high accessibility and, at times, stack adjusting and parallel preparing.  

Groups are fit for playing out different complex directions by dispersing workload over every single 

associated server. Grouping enhances the framework's accessibility to clients, its total execution, and general 

resistance to deficiencies and part disappointments. 

 

5.3. Ant Colony Optimization: 

The subterranean insect province calculation is a calculation for finding ideal ways that depends on the 

conduct of ants scanning for sustenance. At to start with, the ants meander arbitrarily. At the point when an 

insect finds a wellspring of sustenance, it strolls back to the settlement leaving "markers" (pheromones) that 

demonstrate the way has nourishment. At the point when different ants run over the markers, they are probably 

going to take after the way with a specific likelihood. In the event that they do, they then populate the way with 

their own particular markers as they bring the sustenance back. As more ants discover the way, it gets more 

grounded until there are two or three surges of ants flying out to different nourishment sources close to the 

settlement.  

Since the ants drop pheromones each time they bring sustenance, shorter ways will probably be more 

grounded, henceforth upgrading the "arrangement." In the interim, a few ants are still haphazardly scouting for 

nearer nourishment sources. A comparative approach can be utilized find close ideal answer for the voyaging 

sales representative issue. Once the nourishment source is drained, the course is no longer populated with 

pheromones and gradually rots.  

Since the subterranean insect settlement deals with an exceptionally dynamic framework, the insect 

province calculation works extremely well in diagrams with evolving topologies. Cases of such frameworks 

incorporate PC systems, and computerized reasoning reproductions of laborers. 

 

RESULT AND DISSCUSION 

 

The existing load balancing techniques is providing short term load balancing, short load balancing will not 

provide efficient services.  



624   A. Jayabharath and Dr. V. Sathiyamoorthi., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 

            619-627 

 

 
 

Fig. 3: Configure Cloudsim Simulation 

 

In proposing system the combination bayes theorem, clustering and ant colony algorithm provides long 

term load balancing and also find an optimal path to store the job to the data center. 

 

 
Fig. 4: Creation of Virtual Machine 

 

 
Fig. 5: Overall Response Time 
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Fig. 6: Data Center Request Servicing Time 

 

 
 

Fig. 7: Computational Time 

 

 
Fig. 8: Performance Evaluation  

 

The byes theorem is used for finding the best virtual machines. Clustering is used for grouping the best 

virtual machines. Ant colony algorithms are used for finding an optimal path to scheduling and allocating a job 

to a data center. The proposed system is implemented in cloudsim tool; this will provide good result among all 

performances of parameters. 

 

Conculsion And Future Work: 

The load balancing is one of the important tasks for cloud computing environment to achieve maximum 

utilization of resources. The proposed system provides long term load balancing and also find the optimal path 
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for allocating the job. In our proposed system combination bayes theorem, clustering, ant colony optimization 

techniques are used to achieve load balancing. In ant colony optimization the job was allocated in already 

visited path of the virtual machines so same virtual machines get overloaded in some time. In future instead of 

ant colony algorithm we may use any other load balancing algorithm to achieve more performance among all 

parameters. 
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