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Abstract 
Load balancing is an efficient solution that distributes excess workload evenly to all nodes in cloud environment. The Load 

balancing model is used for the public cloud having numerous nodes in different geographic locations. The model divides public 

cloud into several cloud partitions. When partition status becomes overloaded, cloud partitioning is repeated. It reduces the working 

efficiency and expected response time of the system. To overcome this issue we propose a novel load balancing strategy for 

overloaded cloud partition. The overloaded load balancing strategy maintains two queues at overloaded condition. Priority queue is 

used when the cloud partition status is idle and normal and non priority queue is used when partition status is overloaded. At 

overloaded condition an overloaded partition scheduling algorithm is used for the allocation of jobs to Non priority queue. When a 

priory job ends, then one of the jobs in Non priority queue moves to priority queue based on arrival time and processing power 

required 
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1. INTRODUCTION 

Cloud computing is an emerging technology that brings many 

changes to the IT industry. Cloud computing allow users to 

take advantage from all these technologies, without deep 

knowledge about or expertise with them. Load balancing 

schemes depending on whether the system dynamics are 

important can be either static or dynamic [1]. It is an 

efficient solution that distributes excess workload evenly to 

all nodes in cloud environment [2]. The load balancing model 

is used for the public cloud having numerous nodes in 

different geographic locations [3]. The model for such a 

cloud computing environment leads to high cost when there is 

an increase in number of nodes. It is also difficult for the 

existing load balancing strategies to apply when the 

environment is large and complex. So cloud partitioning is 

chosen that divides the public cloud into several cloud 

partitions by the random selection of nodes. The model 

includes main controller and partition balancers to perform 

load balancing solution. When the cloud partition status is 

overloaded, cloud partitioning is repeated. It reduces the 

working efficiency and expected response time of the system. 

 

In the proposed load balancing strategy each node maintains 

two queues Priority and Non-priority queue. It is a modified 

approach of existing load balancing model. Priority queue is 

used when the cloud partition status is idle or normal and Non 

priority queue is used when partition status is overloaded. At 

overloaded condition the jobs in idle and normal partition 

status are moved to Priority queue and the jobs after 

overloaded status are moved to non-priority queue. For the 

better allocation of jobs at overloaded situation we propose an 

overloaded partition scheduling algorithm. The main features 

of our algorithm can be listed as follows: 

 Minimum response time at overloaded situation 

 Provides better fault tolerance 

 Simplifies load balancing 

 

The rest of the paper is organized as follows: In section II, we 

survey related works of load balancing in cloud computing 

environment. In section III we do the proposed work. In 

section IV we do the performance analysis on our proposed 

algorithm. Finally, in section V summarizes our findings and 

concludes the paper. 

 

2. RELATED WORK 

Cloud computing has attracted considerable research attention, 

but only a small portion of the work has been done so far. 

There has also been much research in towards different styles 

of load balancing. Here, we survey those that proposed certain 

techniques and algorithms for load balancing in cloud 

environment. 

 

Martin Randles, David Lamb (2010)[4] investigates three 

viable methods for load balancing. Firstly, nature-inspired 

algorithms for achieving global load balancing. Secondly, load 

balancing of all system nodes using random sampling of the 

system domain. Thirdly, optimizes job assignment by 

connecting similar services by local re-wiring. 
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Kumar Nishant (2012)[5] proposed an algorithm for effective 

distribution of workloads among the nodes of a cloud 

environment by the use of Ant Colony Optimization (ACO). 

This is a modified approach of ant colony optimization. The 

ACO is used for load balancing. The main advantage of this 

approach is the detection of overloaded and under loaded 

nodes. Nidhi Jain Kansal (2012)[6] study the existing load 

balancing techniques in cloud computing and further compares 

them based on various parameters like performance, scalability, 

associated overhead etc that are considered in different 

techniques. 

 

Shantanu Dutt (1993)[7] presents a very efficient graph 

partitioning scheme that uses the basic strategy of the 

Kernighan-Lin algorithm to swap pairs of nodes to improve an 

existing partition of a graph G. The algorithm attempts to find a 

partition of a set of nodes (V) into disjoint subset A, B of equal 

sizes such that sum of the weights of the edges between nodes 

in A and B is minimized. For that take the initial partition and 

iteratively improve it. Vertex pairs with largest decrease or 

smallest increase in cut size are exchanged. These vertices are 

then locked. This process continues until all vertices are 

locked. 

 

Tarun Kumar (2012)[8] proposed Load Balanced Max Min 

algorithm. The proposed algorithm outperforms Max-Min 

because it focuses on minimizing the completion time of tasks. 

The proposed algorithm is executed in two-phases. It uses the 

advantages of Max- Min and covers its disadvantages by 

reducing makespan and maximizing resource utilization. 

 

Gaochao Xu (2013)[1] proposed a better load balancing model 

for public cloud based on the cloud partitioning. The model 

includes Main Controller and Balancers to perform load 

balancing solution. The Main Controller selects the best cloud 

partition and Balancers choose right load balancing strategy to 

distribute the jobs to cloud partition. Here, the idle partition 

status uses an improved Round Robin algorithm and the 

normal status uses a Game theory based load balancing 

strategy. When partition status becomes overloaded, cloud 

partitioning is repeated. It reduces the working efficiency and 

expected response time of the system 

 

In reference to [1], we modified the load balancing model by 

maintaining two queues at overloaded condition and use a 

scheduling algorithm for the allocation of jobs in the way 

mentioned below. 

 

3. PROPOSED WORK 

The load balancing model is used for the public cloud which 

has numerous nodes in many different geographic locations. 

The model for such a cloud computing environment leads to 

high cost when there is an increase in number of nodes. It is 

also difficult to apply the load balancing strategy when the 

environment is very large and complex. So cloud partitioning is 

chosen. Cloud partitioning divides the public cloud into several 

cloud partitions by random selection of nodes. When the 

environment is very large and complex, these divisions 

simplify load balancing. The Load Balancing model includes 

Main Controller and Balancers, performs the load balancing 

solution. The Main Controller selects the best cloud partition 

and Balancers choose right load balancing strategy to distribute 

the jobs to cloud partition. 

 

The load balancing model for public cloud using cloud 

partitioning concept uses a switch mechanism to choose 

different strategies during different situations. The idle status 

uses an improved Round Robin algorithm and normal status 

uses a game theory based load balancing strategy. When the 

cloud partition state is overloaded, a random node is selected as 

best node to perform the load balancing, cloud partitioning is 

repeated. It reduces the working efficiency and expected 

response time of the system. To overcome this issue we present 

an approach to develop a novel load balancing strategy for 

overloaded cloud partition. 

 

3.1 Load Balancing Strategy for Overloaded 

Partition 

It is evident that the working efficiency of cloud computing 

environment decreases when the cloud partition status is 

overloaded. So a novel load balancing model is proposed to 

avoid this problem by incorporating two queues. Figure 3.1 

depicts the design of the cloud architecture for this approach. 

 

According to this design each node maintains two queues, 

Priority queue and Non priority queue. Priority queue is used 

when the cloud partition status is idle or normal and Non 

priority queue is used when partition status is overloaded. 

When user submit job request job allocation is performed 

either by load balancing approach or by scheduling algorithm. 

When a new job arrives, if cloud partition status is idle or 

normal then load balancing approach is used to select a best 

node for executing the job. The load balancing approach uses 

priority queue for all arriving jobs. The jobs assigned to the 

nodes have the same priority and total CPU power is shared by 

all the jobs in the queue. When the cloud partition status is 

overloaded then queue is splitted into two. Then the jobs in idle 

and normal partition status are moved to Priority queue and the 

jobs after overloaded status are moved to non-priority queue. A 

separate scheduling algorithm is used for this allocation to Non 

priority queue. 
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ARCHITECTURE OF THE SYSTEM 

 
 

Fig 3.1 System Architecture 

 

The overloaded load balancing model is a modified approach 

of existing load balancing model. Fig 3.2 shows the overall job 

assignment strategy for overloaded cloud partition. In this 

model when a new job arrives the main controller chooses best 

cloud partition for the arriving job. The cloud partition status is 

then evaluated. When the partition status is idle and normal the 

jobs are assigned to the nodes according to the existing load 

balancing strategy. The Idle cloud partition status uses 

improved round robin algorithm and Normal partition status 

uses game theory based load balancing strategy. 

 

When an overloaded condition occurs the existing model 

selects a random node as best node to perform load balancing 

and cloud partitioning is repeated. It reduces the working 

efficiency and expected response time of the system. So 

overloaded load balancing model is used to avoid this problem 

by maintaining two queues, Priority and Non priority queue. 

 

At overloaded condition the jobs in idle and normal cloud 

partition are moved to Priority queue and the jobs after 

overloaded status are moved to non-priority queue. A separate 

overloaded partition scheduling algorithm is used for this 

allocation to non priority queue. When a priory job ends, then 

one of the jobs in non priority queue moves to priority based on 

arrival time and processing power required. The modified job 

assignment strategy for overloaded cloud partition is shown 

below. 

 

At overloaded condition node provides X% of its CPU power 

to priority queue and 1-X% to Non priority queue. For example 

if X=75% and if there are three jobs in priority queue then 75% 

of CPU power is shared by all three jobs in priority queue. 

Initially X=100% so there is no Non priority queue. When an 

overloaded situation occurs, queue is splitted into two. The 

node gradually increases CPU power in non priority queue and 

decreases CPU power in priority queue i.e. node provides a 

threshold of 75% CPU power to Priority queue and 25% to 

jobs in Non priority queue. This threshold value is calculated 

using overloaded partition scheduling algorithm. The main 

benefit of the overloaded load balancing model lies in response 

time and fault tolerance. It further improves the efficiency by 

considering all the jobs at overloaded status. 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Fig 3.2 Job assignment strategy for overloaded status 
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Scheduling algorithm is used for the allocation of jobs to non 

priority queue when overloaded situation occurs. When cloud 

partition status become overloaded, each node maintains two 

queues Priority queue and Non priority queue. The priority 

queue contains jobs when the cloud partition status is idle and 

normal. Here the total CPU power is shared by all jobs and 

equal priority is set for all jobs. When overloaded occurs queue 

is splitted into two. The jobs already in the queue moves to 

priority queue and jobs after overloaded condition moves to 

non priority queue. Scheduling algorithm is used for this 

allocation of jobs to non priority queue. In the scheduling 

algorithm the jobs are splitted according to a threshold. The 

threshold value is set as 75% and 25% for Priority queue and 

Non priority queue when cloud partition status is overloaded. 

At the initial stage 100% CPU power is shared by all the jobs 

in priority queue. When overloaded occurs 95% CPU power is 

given to jobs in priority queue and 5% CPU power is given to 

jobs in non priority queue. As jobs in non priority queue 

increases the CPU power given to them increases up to 

threshold value of 25% and CPU power given to jobs in 

priority queue decreases up to threshold value of 75%. The 

threshold value is calculated using Job Splitting Index. 

 

  
 

The Job splitting index is calculated for all the nodes in each 

partition. Then calculate the average Job splitting index from 

the node Job splitting index value. 

 

 
 

When overload occurs the threshold value is set as 75% and 

25% for jobs in priority and non priority queue respectively. 

Allocation of job is done by selecting the best partition with 

minimum average job splitting index value. For each partition 

Pi select a partition if avg(Pi) < min. The selected partition is 

then assigned to partition controller. At partition controller the 

job is assigned to the node with minimum avg value. 

 

Overloaded Partition Scheduling Algorithm 

For each node i 

 

For each partition Pi 

 

Calculate Job splitting index of each node 

 

  
 

Calculate the average Job splitting index for each partition Pi 

 

 
  

1. Allocation of job at Main controller 

Main controller chooses the best partition with min avg 

Job splitting index value. 

 

Min=α 

 

For each partition Pi 

 

If avg(Pi) < Min 

 

Selected= Pi 

 

End if 

 

End for 

 

2. Allocation of job at Partition controller 

On arrival of job the partition controller allocate job to 

the node with min Job splitting index value 

 

4. PERFORMANCE ANALYSIS 

The resulting load balancing model has been implemented and 

a graph has been plotted. The graph 4.1 shows the comparative 

performance of the response time of existing and overloaded 

load balancing model, with the Y axis showing the effect of 

improved response time on increased number of jobs in X axis. 

This graph demonstrates that overloaded load balancing model 

performs well as number of jobs increases. As the number of 

jobs increases the proposed overloaded load balancing model 

provides minimum response time. 
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Fig 4.1 Number of Jobs against Response time 

The graph 4.2 shows the comparative performance of the fault 

tolerance of existing and overloaded load balancing model, 
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with the Y axis showing the effect of improved fault tolerance 

on increased number of jobs in X axis. The overloaded load 

balancing model provides better fault toleranace when the 

number of jobs increases. 
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Fig 4.2 Number of Jobs against Fault tolerance 

 

From the graph plotted it is proved that our overloaded load 

balancing model minimizes the load balancing in cloud 

environment and there by increases overall performance of the 

cloud system. The proposed model is fault tolerant when 

number of jobs increases 

 

5. CONCLUSIONS 

This is a modified approach of load balancing model aimed at 

the public cloud which has numerous nodes with distributed 

computing resources in many different geographic locations 

with the main aim of load balancing of nodes. The main benefit 

of this approach lies in the development of a load balancing 

strategy for overloaded cloud partition. When overloaded 

condition occurs the jobs in idle and normal partition status are 

moved to non-priority queue. An overloaded partition 

scheduling algorithm is used for this allocation to Non priority 

queue. When a priory job ends, then one of the jobs in Non 

priority queue moves to priority based on arrival time and 

processing power required. 
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