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Cloud is a web application which helps to store information in servers rather than in the user’s computers. 

The main advantage of cloud computing is its elastic property by which it is possible to add resources such as 
memory, processor and networking feat
namely Software as a Service (SaaS), Platform is a Service (PaaS) and Infrastructure as a Service (IaaS). It is a 
pay per use model and is more flexible and provides services from a
web application is depending upon the number of nodes participating in the computation. For this purpose, 
virtualization and load balancing are two important and challenging issues which are to be addressed to enh
the performance. Moreover, the use of soft computing and machine learning techniques will help to optimize the 
resources in cloud computing. Among them, particle swarm optimization, honey bee optimization, honey pot 
optimization and ant colony optimiz
resources with respect to the allocation of nodes and virtual machines in the cloud computing environment in 
order to enhance the performance.  
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A B S T R A C T  
Cloud computing provides flexibility in allocating resources such as CPU and memory 
using virtual machines. A cloud application must provide better quality of service in 
terms of availability of memory, execution time and allocation of CPU. Virtualization 
helps to reduce the energy by allocating optimal number of physical machines. The 
workload between the virtual machines and the real machines must match in order to 
improve the performance of the cloud system. For this purpose, this paper proposes 
anEqual Priority and Cluster Based Load Balancing Algorithm (EPCLBA) for 
balancing the load in cloud computing environment that uses honey bee optimization 
technique for effective clustering of resources.In this work, a cluster of resources 
including servers and databases are allocated for user requests in order to perform load 
balancing. This helps to reduce the number of I/O operations leading to increase in 
performance and reduction in energy. Moreover, this paper changes the number of 
virtual machines depending on the type of applications. For CPU intensive applications, 
it allocates virtual machines with more CPU power. On the other hand for data 
intensive applications, it allocates machines with higher database features for enhanced 
storage. From the experiments carried out in this work, it is observed that the 
performance of the cloud system is depending on the type of workload allocation 
method used by the application. This system was tested using a ticket booking 
application and proved that virtual machine allocation using 
method reduces the I/O operations and enhances the processing power by reducing the 
time to process the requests. 

INTRODUCTION 

Cloud is a web application which helps to store information in servers rather than in the user’s computers. 
The main advantage of cloud computing is its elastic property by which it is possible to add resources such as 
memory, processor and networking features as and when it is required. Therefore, it provides different services 
namely Software as a Service (SaaS), Platform is a Service (PaaS) and Infrastructure as a Service (IaaS). It is a 
pay per use model and is more flexible and provides services from anywhere to the users. The performance of a 
web application is depending upon the number of nodes participating in the computation. For this purpose, 
virtualization and load balancing are two important and challenging issues which are to be addressed to enh
the performance. Moreover, the use of soft computing and machine learning techniques will help to optimize the 
resources in cloud computing. Among them, particle swarm optimization, honey bee optimization, honey pot 
optimization and ant colony optimization are the important techniques that can be applied for optimizing the 
resources with respect to the allocation of nodes and virtual machines in the cloud computing environment in 
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Software performance testing is an important research area in the recent years which deals with providing 
load balancing and optimization techniques to be applied on software systems in order to enhance the system 
performance. The main advantage of using optimization techniques for resource allocation is to increase the 
quality of service when we use software as a service. Many metrics were used by various researchers who are 
working in the areas of software testing, web application testing and cloud computing. However, optimization of 
load and energy are the two important criteria to be addressed by a cloud based software system. Hence, a 
performance testing model must consider load balancing, energy efficiency, performance metrics, optimization 
techniques and scalability issues. In such a scenario, the existing software testing tools and algorithms are not 
sufficient to provide suggestions for load and energy optimization. Hence, it is necessary to propose new 
algorithms for testing the software performance in cloud computing environments in order to provide 
recommendations for optimizing load and energy. 

In this paper, we propose a new cluster based load balancing approach for enhancing the performance of 
software in cloud computing. Here, the software as a service model is considered with the software running in 
many virtual machines. Moreover, the clusters are formed effectively using a honey bee algorithm so that the 
software is deployed in a cluster which has necessary virtual machines, processing power and memory for 
carrying out the task effectively. This work also considers the reduction in I/O operations and increase in CPU 
operations by deploying suitable memory and storage resources in each cluster. The main advantage of the 
proposed work is that it optimizes the resources by clustering and load balancing leading to increase in 
performance and reduction in energy. The system has been tested using suitable performance metrics by varying 
the number of tasks and the number of virtual machines. From the experiments conducted in this work, it is 
observed that the proposed model enhances the system performance even with increased number of tasks due to 
the use of virtual machines for running the software in cloud environment.  

The remainder of the paper is organized as follows: SectionIIprovides a survey of related works. Section III 
describes the overall architecture of the proposed work. Section IV explainsthe proposed methodology stating 
the modeling and algorithm.Section V presentsthe results and discussions and Section VI concludes thepaper 
and shows the future research directions. 

 
II. Related Work: 

There are many works which are present in the literature for performance testing of web applications. 
Among them, Niclas Snellman et al (2011) explained the problems involved in automatic performance and 
scalability testing of web applications. Joydeep Mukherjee et al (2014) proposed a methodto address the 
challenges in performance testing for heavy load web applications in cloud environment. Minzhi Yan et al 
[2012] presented a new load testing platform which is useful for testing web applications with real running 
scenarios. Xiaolin Xu et al (2014) proposed a new model called User Representation Model Graph that 
optimizes the evaluations execution process is designed and implemented by the authors. They carried out their 
experiments in a cloud platform and found that the error rate is reduced using their testing technique. Jianhua 
Cai and Qingchun Hu (2014) discussedabout the benefits of softwaretesting in the cloudenvironment which 
includes the metrics for web application testing. 

Abdulmotaleb El Saddik (2006) proposed a Web services oriented framework that facilitates distributed e-
learning systems. Moreover, their model provides a comprehensive platform for  
e-Learning in which learning objects and contents can be published, described, located, and invoked effectively. 
The major advantages of their system include the provision of flexibility and portability. Zao-Bin Gan et al 
(2005) presented aquantitative evaluation model for performance testing in which they focused on the scalability 
issues. Junzan Zhou et al (2014) presented a testing model that automatically generates test cases to validate 
theperformance of enterprise cloud using load testing.  

Jan Kasper Martinsen et al (2013) implemented a new testing approach using JavaScript engine for testing 
web applications. Tiantian Gao et al (2012) proposed a new performance testing framework foranalyzing access 
patterns using web server logs. Jan Murlewski et al (2007) proposed a new testing model based on software 
development lifecycle to reduce the cost of software development. Kunhua Zhu et al (2010) analyzed the 
indicators and testing methods which are useful to carry out the performance testing of web applications. Ana 
Cavalli et al (2008) proposed a new technique for performing Regression testing and Performance Testing for 
an e-learning application which is a web based system. Chaitanya Kallepalli and Jeff Tian (2001) proposed 
anew approach for statistical Web testing and reliability analysis supported by automated information extraction 
from existing Web logs. Shabnam Mirshokraie et al (2015) proposed a guided mutation testing technique for 
dynamic and static analysis of the system.  
 
III. System Architecture: 

The overall system architecture of the proposed system is shown in figure 1. It consists of six components 
namely user interface module, cloud system manager, test manager, load balancing module, honeybee 
optimization and rule base.  
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Fig. 1: System Architecture 
 
The user interface module collects the user requirements, jobs to be executed and performs authentication. 

If the user is an authenticated user, the cloud system manager executes the user jobs by analyzing the number of 
virtual machines needed to execute the jobs and the memory requirements. It uses honeybee optimization 
technique to optimize the load dynamically when they are in execution. The test manager tests the capability of 
the web application servers which are executing the user jobs. The testing operation is focused on performance 
analysis with respect to load, execution time and resources. The rule base is used to store and retrieve the rules 
necessary for performing the load test.   

 
IV. Proposed Work: 

In this work, a ticket booking application which can be used for booking train and flight tickets has been 
developed and is used for performing load testing in the cloud. The application has been tested using Amazon 
cloud and 10, 20, 30, 40 and 50 virtual machines have been considered for executing the web application. 
Therefore, the number of users was selected as 50, 100, 150, 200 and 250. The application was tested using 
LoadRunner   tool before it was loaded in to the cloud. When the number of users and user’s jobs increased, the 
number of virtual machines was increased suitably. To optimize the performance, load balancing was done 
using an algorithm called Equal Priority and Cluster Based Load Balancing Algorithm (EPCLBA) which 
provides priority to user jobs based on the load of virtual machines. The virtual machines with fewer loads are 
sorted outand the new jobs are sent to the free virtual machines. In this way, load balancing is carried out by 
applying the proposed EPCLBAin cloud computing environment that uses honey bee optimization technique.  

 
The steps of the proposed algorithm are as follows: 
Input: Jobs J1, J2,…,Jn and the available Virtual Machines V1, V2, …, Vm. 
Output: Schedule for J1, J2,…,Jn in V1, V2, …, Vm. 
Step 1: Read user details  
Step 2: Authenticate each user 
Step 3: Accept jobs J1, J2,…,Jn 
Step 4: Find the complexity of J1, J2,…, Jn. 
Step 5: If [(Complexity< = Power of Virtual Machines) AND ( n< m )] Then  
Assign J1, J2,…,Jn  to V1, V2,….Vm 
Else If [(Complexity < = Power of Virtual Machines) AND (n >=m)] Then 
Cluster jobs using K-Means Clustering [16] with K=m and submit the jobs to m clusters 
Else If [(Complexity > Power of Virtual Machines) AND (n < m)] Then 
Cluster Virtual machines using K-Means Clustering [16] with K = n and submit the jobs to n clusters 
Else If [(Complexity > Power of Virtual Machines) AND (n>= m)] Then 
Cluster Virtual machines using K-Means Clustering [16] with K = m and submit the jobs to m clusters 
Else 
Perform Round-Robin job allocation  
End If 
Step 6: Apply honeybee optimization on each clusters. 
Step 7: Select rules and perform load testing with loads > m  
Step 8: If load is higher then  
Call clustering again and Go to Step 2. 
Else 
Return Schedule obtained from job allocation. 
End If 
 

User 
Interface 
Module 

Cloud 
System 
Manage

 
Test 

Manager 

Load 
Balancig 
Module 

HoneyBee 
Optimization Rule 

Base 



265                                                               K.Mohanram and T.T. Mirnalinee, 2016 
Australian Journal of Basic and Applied Sciences, 10(2) Special 2016, Pages: 262-266 

 

This algorithm has been executed in this work with varying number of virtual machines and jobs. The 
performance testing applied in this work is based on the user requests for ticket booking, cancellation, report 
generation, status enquiry, registration details, inclusion of new services, updation of existing services and the 
management of cost information.  

 
RESULTS AND DISCUSSION 

 
The results obtained by performing load test with Load Runner and the proposed algorithm have been 

collected and the results are depicted in this section. Figure 2 shows the time analysis for different number of 
jobs namely 10, 20, 30, 40 and 50 with 25 virtual machines.  

 

 
 
Fig. 2: Time Analysis 

 
From figure 2, it is observed that the performance of the proposed EPCLBA is better than the existing 

algorithms namely FCFS and Round Robin with respect to time taken to run the given number of jobs. This is 
due to the fact that the proposed algorithm uses the clustering technique and also performs honeybee 
optimization.  

Figure 3 shows the time analysis for different number of jobs namely 100, 200, 300, 400 and 500 with 25 
virtual machines. 

 
Fig. 3: Performance Analysis for 25 Virtual Machines 

 
From figure 3, it can be see that the number of jobs completed by the proposed EPCLBA is higher than the 

number of jobs completed by other techniques. This is due to the fact that the proposed algorithm uses not only 
clustering technique but also uses rules obtained from honeybee optimization for performance improvement. 

Figure 4 shows the time analysis for different number of jobs namely 100, 200, 300, 400 and 500 with 50 
virtual machines. 

 

 
 

Fig. 4: 
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From figure 4, it can be observed that the number of jobs completed by the proposed EPCLBA is more than 
the un-clustered jobs in cloud environment and also clustered jobs without optimization in the cloud 
environment. This is due to the fact that the proposed algorithm performs optimization to accommodate more 
number of jobs.  

 
VI. Conclusions And Future Works: 

In this paper, an Equal Priority and Cluster Based Load Balancing Algorithm for cloud environment has 
been proposed and implemented with honeybee optimization for enhancing the performance of load balancing. 
The performance testing was conducted using a ticket booking application in Indian scenario which can book 
tickets for Indian Railways and domestic flights as well as international flights. From the experiments conducted 
in this work, it is observed that the use of clustering with honeybee optimization is able to provide effective 
scheduling for higher number of jobs with available virtual machines. The performance is further improved by 
increasing the number of virtual machines. Further works in this direction use of intelligent agents who can 
learn the behavior of users and provide service based on the user interests.  
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