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Abstract: The basic idea of building Distributed Systems (DS) is 

to replenish systematic way to access disseminated resources in a 
decisive way. As It ensures remote access to the resources, the vital 
part in distributed systems is to allow proper allocation of the 
resources. Efficient allocation of resources amongst the various 
Computing Nodes (CN) can happen with the help of various 
scheduling policies. The various scheduling policies that are being 
used for efficient load balancing are Round Robin, Throttled, 
equally spread Load Balancing Algorithms. These are the 
traditional algorithms which help in performing load balance 
amongst CN. 

In this research paper an Improved and Efficient Dynamic 
Load Balancing Algorithm is proposed which fairs comparatively 
well compared with the traditional existing approaches which 
come along with the Cloud Simulator. The simulation of the same 
is made using Cloud Simulator whose efficiency in terms of 
response time and cost is proved to be more than 5% when 
compared to the traditional approaches. 

 
Keywords: Distibuted systems, Cloud Computing, Load 

Balancing, Cloud Sim. 

I. INTRODUCTION 

The distributed systems (DS) with high computing power 
comes with a collection of computing elements (CEs), or 
nodes, which allows CE’s to collaboratively work to manage 

the loads that comes from the various sources in a effective 
manner. Thus a strategy has to be used to distribute the load 
amongst CE’s which is called as load balancing policy[13]. It 
becomes necessary to design an effective load balancing 
policy which gives higher efficiency with optimal usage of 
resources, bandwidth, with less delay and high throughput[1]. 
Main advantages of any distributed systems are scalability, 
sharing, flexibility, transparency and many of such kind. 
There are many categories of DS of which cloud can be 
considered as collection of many distributed servers which 
provides services on demand to the users [2].  The technology 
Cloud computing is composed of the major components 
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which are client, data centre & distributed servers. The 
client/end users are those who wish to avail the services from 
the distributed server and obtain the solutions with the 
optimal or less investment on the resources. Data centre can 
be a collection of servers hosting different applications which 
exist at a large distance from the clients [4], [5]. The third 
component of cloud is distributed servers- these are the parts 
of a cloud which are present throughout the web hosting 
different applications. The user who uses the application from 
cloud will be given a feel that he is the sole user of the 
application from the cloud on his machine with the virtue of 
virtualization. The three types of services provided by Cloud 
computing are Software as a Service, Platform as a Service 
and Infrastructure as a Service. SaaS provides software which 
makes client which need not to install on clients machine. 
PaaS provides platform to create an applications like 
database. IaaS provides computational power to user to 
execute task from another node [5].The fig shown below is a 
distributed system which will have numerous client 
computers, distributed servers and the data centers to process 
the request [14]. 
 

 

Fig. 1: Distributed System 

II. LOAD BALANCING 

The load balancing strategy is the need of the hour in the 
growing networks as it manages and distributed the huge 
amount of data traffic to the servers in a decisive manner [10]. 
The various features of load balancing are: equal division of 
work across the entire computing elements, improved 
performance, user satisfaction with greater response time and 
lesser delays which helps to 
achieve greater resource 
utilization [6]. 
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 The typical stages for load balancing in cloud computing is 
show in Fig 2. 

 

Fig. 2:  Typical Stages for Load Balancing in Cloud 
Computing 

 In the above figure it can be seen that ‘n’ number of users are 

trying to access the VM’s to run their application, such 

multiple users request for application on a cloud might slow 
up the servers, and the servers gets loaded heavily. Thus to 
fairly distribute the load and to take care of the server’s or 

CN’s status and to obtain higher response time proper load 

balancing policy can be used [7]. There has been a huge 
survey over the kind of algorithms used to distribute the load 
amongst the chosen node in the network. Basically the load 
balancing algorithms are broadly classified as: Static 
algorithms are the traditional algorithms where the decision of 
distribution of load will be done at compilation time and it 
will be fixed [3] . Dynamic algorithms are those which takes 
into consideration current load of the computing element and 
upon the obtained dynamic status of the nodes it distributes 
the load to the sever or the computing machine which is 
comparatively lightly loaded with all other nodes in the 
network [9].  In most of the survey it has been seen that 
dynamic algorithms for load balancing fairs well when 
compared to static algorithms. The various dynamic 
algorithms which exist are round robin, max min, throttled 
and many such algorithms have various limitations which can 
be in terms of delay, cost, and response time and lesser 
through put. The proposed dynamic approach in this paper 
takes care of the various drawbacks of the dynamic algorithms 
and thus aims at achieving higher throughput, response time, 
lower delay and cost.   

III. PROPOSED APPROACH 

A. Problem Statement 

With the growth of network and technology user has access to 
the data which is in the remote place. Cloud distributed 
systems will allow the user to use all its services and get 
his/her applications run over the underlying architecture with 
lesser investment [8]. Multiple requests from the users to 
execute their applications might overload the computing 
elements. In the existing systems there exist various 
algorithms which do load balancing collecting either the 
initial status of the nodes or the dynamic load of the nodes 

[11]. But the algorithms of the existing system do take into 
consideration the dynamic status of the nodes along with the 
rearrangement of the machines in the order of their load 
percentage. Hence the dynamic algorithms of the existing 
approach fail to provide higher throughput, response time, 
lesser cost and delay. Thus Improved and Efficient Dynamic 
Load Balancing Algorithm is proposed which fairs 
comparatively well compared with the traditional existing 
approaches. The algorithm designed takes into account the 
Virtual machine’s load and rearranges it which becomes 
helpful for the load balancer to identify the node which is 
lightly loaded.  

B. Methodology  

The core entities of Load Balancing are a) Load balancer b) 
set of virtual machines which are used for the storage of the 
data. Each time the user makes a request for processing an 
application, the cloud service provider will monitor the nature 
of jobs that are already assigned to the computational entities 
with the help of load balancer and further take the decision on 
distributing the current request based on the algorithms 
defined for the cloud based systems. Dynamic algorithms help 
the load balancer in the process of decision making which 
node has to take up the new request based on their load status. 
Load balancer should use the proper dynamic algorithm for 
load balancing as all the nodes should be equally loaded. 
Before it assigns the new task to the computing element it 
does the scan over the VMList so that the task gets assigned to 
the lightly or the less burdened node in the network. 
    The initial steps the load balancer does are: 

1. Check for the size of the tasks for which the request is 
sent. Size can be measured typically in terms of how 
much time it might take a to get completed. 

2. Once the analysis of tasks for the time complexity is 
done a proper node has to be selected to assign the 
load and process it with help of algorithm. 

IV. AN IMPROVED EFFICIENT DYNAMIC 
ALGORITHM DESIGN AND ITS FLOWCHART 

         In modified efficient dynamic algorithm, the VM’s are 

used in serial manner; instead it can be taken in parallel 
formation so that response time can be improved by which 
quick allocation of available VMs can be obtained. The 
sorting of the assigned load to VMs will be done load wise 
(the VM with less load will be on the top and greater load will 
be at bottom). After that the VMs are compared with the 
throttled capacity. So the next allocation of the request will be 
directly assigned to the VM which come at the top & 
accordingly the task allocation and task completion of the 
various VM’s will be maintained in a tabular data structure. 
The proposed algorithm is as follows: 
Input:  

i. Tasks T1, T2, T3… Tn.  
ii. Initialize Virtual Machine (VM). 

iii. Identify the completion time of the tasks t1, t2, t3… tn 
   Steps:  
1: Monitor the initialization time. 
2: Arrange the VM in parallel. 
3:  Sort the VM based on load percentage. 
4: Pass the sorted VM list to the 
load balancer. 
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5: Load Balancer compares selects the VM from the sorted 
list and allocates the task to the chosen VM 
6: Calculate the throughput of the computing element [12]; 
  
  Throughput = No of tasks completed /No of total tasks                                                        
supplied                           
                   = fun (Tcomp) / Total no of tasks supplied (Tn) 
 
7: Record the task allocation and completion table. 

   8: Obtain the results in terms of response time, cost, through               
put 
The flowchart for the proposed system is as:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3: Flowchart of Improved Efficient  Dynamic  

Algorithm 

V. IMPLEMENTATION 

Simulation is carried out using Cloud Analyst [21] a package 
of Cloud Sim which allows to analyze the existing and newly 
designed algorithms performance considering various 
parameters like through put, response time, cost etc [14]. 
Input to the algorithms: 

A. Main configuration  

The proposed algorithm is run choosing five user based 
regions to handle the client request to run the application. 
Load balancer has to choose a proper data center belonging to 
the regions with less amount of load.  The details of the same 
is illustrated in the table below specifying requests/hr a user 

base is managing, data size of the request, off and on peak 
hours of the user base region are tabulated below:  

Table 1: Main configuration of User Base Regions 
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UB1 2 50 100 20 29 750 50 
UB2 0 50 100 3 9 750 50 
UB3 3 60 100 3 9 1000 100 
UB4 0 50 100 3 9 750 50 
UB5 3 60 100 3 9 1000 100 

 
In the above table requests/user indicates the total number of 
the task each region is currently handling, data size of the 
requests is in terms of bytes. 

B. Data center configuration 

Every region will have sent of data centers and these data 
centers will handle the request and also store the data. Data 
centers are equipped with the virtual machines. Every access 
to the data centers will have a Virtual Machine cost, memory 
costs to carry out the computation, storage and data transfer 
cost.  Details about the data center and the necessary 
configuration needed for simulation is tabulated below: 

Table 2: Data center configuration 
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can be seen from the above table that the commonly used 
architecture for datacenter is 80X86, Linux OS and XEN 
virtual machine. Cost related to VM is in terms of $. 

VI. RESULTS AND DISCUSSIONS 

Once the initial configuration gets collected with the help of 
Table 1 & 2.  Existing Algorithms like Round Robin, Equally 
Spread, throttled along with the proposed algorithm is run on 
the above configuration and the cost needed to carry out the 
task is noted down. The result of the same is tabulated below:  
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Table 3: Virtual Machine Cost of the data centers  

Algorithm Total 
Virtual 
Machine 
Cost 

Total 
Data 
Transfer 
Cost 

Grand 
Total 

Round 
Robin 

331.22 0.38 331.6 

Equally 
Spread 

225.83 0.32 226.15 

Throttled 225.83 0.38 226.22 

Dynamic 
Algorithm 

220.08 0.32 220.4 

 
After analyzing the results, it is noted that the proposed 
algorithm fairs comparatively well with respect to the existing 
algorithms. The proposed algorithm is efficient by more than 
5% when compared to the existing approaches.  The graph 
depicted below shows that the proposed algorithm fairs well 
in terms of VM cost when compared to existing approaches. 
In the below graph since the data transfer cost is negligible, it 
is represented below the scale of 60. 
 

 
Fig.4: Performance analysis of the algorithms 

 
Table 3: Virtual Machine Cost of the data centers  

Algorithms 
Overall Avg Response 

Time in Hrs 
Round Robin 81.31 

Equally Spread 77.49 
Throttled 81.3 
Proposed 70.25 

 
The table 3 shown above is obtained once the algorithms are 
run with the datacenter and user base regions configurations. 
It can be seen that the proposed algorithm’s response time is 

fair comparative with the existing algorithms. The average 
response time by the algorithms is depicted in fig 5 

 

 
Fig.5: Average Respose time of the algorithms 

The proposed algorithm has an improvement of around 7% in 
terms of response time when compared with the existing 
algorithms. 

VII. CONCLUSION & FUTURE WORK 

Load balancing always has been an important issue which if 
not addressed will lead to unbalanced network. After going 
through the huge survey on the static and dynamic algorithms 
used for load balancing in distributed systems, it has been 
identified that the papers documented considers on the 
compilation load or the current or dynamic load of the nodes 
but in the proposed approach along with considering the 
dynamic load the VM capacity is also considered and are 
sorted in the ascending order. The proposed approach thus 
has given a fair result of more than 5% when compared with 
the existing algorithms. The proposed algorithm can be still 
improved in future by incorporating the cooperative game 
amongst the node, which might improve the results as the way  
the nodes communicate in the distributed systems play a vital 
role. 
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