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Abstract
Cloud computing is a stipulation of as long as networked, on-line, 
on-demand services forfeit for each exploit basis. Several issues 
as security, scalability and performance etc are converse so far by 
many researchers for the cloud computing. Cloud partitioning is 
an optimal method for public cloud. At this juncture public cloud 
environment numerous nodes are used with essential computing 
resources situated in discrete geographic locations, as a result 
this approach simplifies the load distribution athwart the several 
nodes, excluding fault tolerance as well as load balancing are 
most essential problems obtaining high concert in the procedure. 
Load balancing is the progression of dissemination of workload 
between different nodes. The intention of load balancing is to 
improve the performance of a cloud environment through an 
appropriate distribution strategy. Game theory is the decorous 
study of conflict and support. These theoretic perceptions apply 
whenever the actions of numerous agents are interdependent. The 
game theoretic algorithms facilitate to obtain a user optimal load 
balancing which ultimately improves overall performance of cloud 
computing. This commences a better approach for public cloud 
load distribution using partitioning and game theory concept to 
increase the performance of the system.

Keywords
Load Balancing Model, Game Theory, Public Cloud, Cloud 
Partition

I. Introduction 
Cloud computing is an magnetize technology in the discipline of 
computer science. In Gartner’s details, it utter that the cloud will 
carry transformation to the IT sector. This cloud is conversion of 
our life by offer users with modern types of services. Client’s get 
service from a cloud lacking paying attention to the particulars. 
NIST present a definition of cloud computing as a model for 
enabling ubiquitous, convenient, on-demand network access to 
a shared pool of configurable computing resources (e.g., servers, 
applications, storage, networks and services) that can be rapidly 
provisioned and released with minimal management effort or 
service provider interaction. More and more people pay attention 
to cloud computing. 
Cloud computing is efficient and scalable but maintaining the stability 
of processing so many jobs in the cloud computing environment 
is a very complex problem. Since the job arrival pattern is not 
predictable and the capacities of each node in the cloud differ, for 
load balancing problem, workload control is essential to improve 
system performance and maintain strength. The workload balancing 
model is aimed at the public cloud which has numerous nodes 
with distributed computing resources in many different geographic 
locations. Consequently model separates the public cloud into 
several cloud separations. While the environment is extremely large 
and complicated, these divisions shorten the load balancing. cloud 
has a major controller that prefer the suitable partitions for inward 
jobs while the balancer for each cloud partition chooses the most 
excellent load balancing strategy main controller then balancer 
helps to balance the load and to improve the efficiency.

II. Related Work
In 2013, Xu, Gaochao et al [1] presented A load balancing model 
based on cloud partitioning for the public cloud. The load balancing 
model is aimed at the public cloud which has numerous nodes 
with distributed computing resources in many different geographic 
locations. Thus, this model divides the public cloud into several 
cloud partitions. When the environment is very large and complex, 
these divisions simplify the load balancing.
The cloud has a main controller that chooses the suitable partitions 
for arriving jobs while the balancer for each cloud partition 
chooses the best load balancing strategy. The load balance 
solution is done by the main controller and the balancers. The 
main controller first assigns jobs to the suitable cloud partition 
and then communicates with the balancers in each partition to 
refresh this status information. Since the main controller deals 
with information for each partition, smaller data sets will lead 
to the higher processing rates. The balancers in each partition 
gather the status information from every node and then choose 
the right strategy to distribute the jobs. The relationship between 
the balancers and the main controller is shown in below Fig.

Fig. 1: Simple View of Load Balancer

A greater ratio of workload is required to be given to those with 
higher computation capabilities. But sometimes just higher 
computation power only cannot help is deciding how much share 
of the task is required should be assigned to that system. This 
assignation of proper task to proper system in heterogeneous 
computing infrastructure is done by load balancer. Load balancer 
is also responsible for ‘Priority Activation’ which means that when 
the number of slave computing device devices drops below a 
certain point the load balancer must wake some of the sleeping 
devices to maintain the computing performance for the client. Load 
balancing in cloud computing was described in by Adler [3]. There 
are many load balancing algorithms, such as Round Robin (RR), 
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Equally Spread Current Execution Algorithm (ESCEA), and Ant 
Colony algorithm (ACA). Nishant et al. [4] used the ant colony 
optimization method in nodes load balancing. Randles et al. [5] 
gave a compared analysis of some algorithms in cloud computing 
by checking the performance time and cost. They concluded that 
the ESCEA algorithm and throttled algorithm are better than the 
Round Robin algorithm. Some of the classical loads balancing 
methods are similar to the allocation method in the operating 
system, for example, the Round Robin algorithm and the First 
Come First Served (FCFS) rules. The Round Robin algorithm is 
used here because it is fairly simple.

III. Cloud Partitioning Model
A public cloud is one based on the standard cloud computing 
model, in which a service provider makes resources, such as 
applications and storage, available to the general public over the 
Internet [6]. Public cloud is made up of several nodes situated in 
deferent geographic location. Cloud partitioning is a method to 
make partitions of huge public cloud is some segment of cloud.

Fig. 2: Cloud Partitioning Model

A cloud partition has several nodes belongs to a particular 
area, these subarea of the public cloud based on the geographic 
locations. These subareas are considered to be as cluster of 
nodes with a load manages. Model of the cloud partitioning is 
depicted on the following figure. In this model load balancing is 
implemented in two steps, in first steps public cloud is partitioned 
into four subarea named Partition#1, Partition#2, Partition#3 and 
Partition#4. Each partition has a Load Balancer (LB) associated 
with multiple multi-core nodes. There is a main controller system 
which manages the load balancer called Load Balancer Manager 
(LBM). After partitioning the public cloud into different partitions, 
load balancing then starts. 

A. Working of Load Balancer Manager (LBM) 
In this model, Load Balancer Manager (LBM) is responsible for 
the following task- 

Receives the jobs from different end users. 1. 
Choose a specific partition for the received jobs. 2. 
Check the status of the cloud partition (Status may be in one 3. 
of these: IDLE, NORMAL, and HEAVY). 
If the partition Status=HEAVY the no allocation will be done, 4. 
it means all nodes are overloaded already. 

If partition Status=IDLE or NORMAL then forward the Jobs to the 
respective Load balancer (LB). Now the load balancer activated 
and starts its work. 

B. Possible Status of Cloud Partition 
Cloud partition can be in one of the following three statuses – 

IDLE -1.  In this, most of the nodes are in idle state. 
2. NORMAL - In this status, some of the nodes are in idle status 

while some others are overloaded. 
HEAVY -3.  In this status of the cloud partition, most of the 
nodes are overloaded. 

Any node is available to get job for execution only if it returns to 
normal status. Load Balancer Manager checks the status of the 
partition and dispatches the user requests to the partition which 
is in IDLE status.
Any cloud partition having the status=HEAVY is not selected by 
the Load Balancer Manager and likewise any node having the Load 
Degree (LD) =OVERLAODED is not eligible for the processing. 
Only cloud partition having IDLE or NORMAL load status and 
Node having IDLE or NORMAL load degree are selected for 
scheduling and load balancing.

IV. Cloud Partition Workload Balancing Strategy
Good load balance will improve the performance of the entire 
cloud. Therefore, the current model integrates several methods 
and switches between the load balance method based on the 
system status. Here, the idle status uses an improved Round Robin 
algorithm while the normal status uses a game theory based load 
balancing strategy. 

A. Workload Balance Strategy for the Idle Node Status 
When the cloud partition is idle, many computing resources are 
available and relatively few jobs are arriving. In this situation, 
this cloud partition has the ability to process jobs as quickly as 
possible so a simple load balancing method can be used. 
First, the nodes in the load balancing table are ordered based on 
the load degree from the lowest to the highest and two Load Status 
Tables should be created as: Load Status Table 1 and Load Status 
Table 2. A flag is also assigned to each table to indicate Read or 
Write. When the flag = “Read”, then the Round Robin based on 
the load degree evaluation algorithm is using this table. When the 
flag = “Write”, the table is being refreshed, new information is 
written into this table. Thus, at each moment, one table gives the 
correct node locations in the queue for the improved Round Robin 
algorithm, while the other is being prepared with the updated 
information. Once the data is refreshed, the table flag is changed 
to “Read” and the other table’s flag is changed to “Write”. The 
two tables then alternate to solve the inconsistency. 

B. Workload Balance for the Normal Node Status 
When the cloud partition is normal, jobs are arriving much faster 
than in the idle state and the situation is far more complex, so a 
different strategy is used for the load balancing. Each user wants 
his jobs completed in the shortest time, so the public cloud needs 
a method that can complete the jobs of all users with reasonable 
response time .In order to achive this game theory is used. 

Game theory has non-cooperative games and cooperative 
games. 

1. Cooperative Game
In this case there are several decision makers that cooperate 
in making decisions such that each of them will operate at its 
optimum Decision makers have complete freedom of preplay 
communication to make joint agreements about there operating 
points. 
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2. Non-cooperative Approach
In this case there are several decision makers that are not allowed 
to cooperate in making decisions.Each decision maker optimizes 
its own response time independently of the others and they all 
eventually reach an equilibrium. This situation can be viewed as a 
non cooperative game among decision makers.The equilibrium is 
called Nash equilibrium and it can be obtained by non distributed 
non cooperative policy. At the Nash equilibrium decision maker 
cannot recive any further benefit by changing its own decision. 
In non-cooperative games, each decision maker makes decisions 
only for his own benefit. The system then reachs the Nash 
equilibrium, where each decision maker makes the optimized 
decision. The Nash equilibrium is when each player in the game has 
chosen a strategy and no player can benefit by changing his or her 
strategy while the other players strategies remain unchanged. 
The players in the game are the nodes and the jobs. Suppose there 
are n nodes in the current cloud partition with N jobs arriving, 
then define the following parameters:

μi : Processing ability of each node, i=1……..n 

Øj :Time spending of each job 

Ø :Time spent by entire cloud partition 

sji: Fraction of job j that assigned to node i 

sji is calculated using below algorithm 

Input : Available processing ability of each node μ1, 
μ2,μ3……………μn 

Time spent for each job. 

Output : sj1,sj2,sj3,……………sji 
1. Sort the nodes in decreasing rates of their processing ability 
(μ1 >= μ2>=………….μn); 
2 . t 
3. while ( t >μi ) do 

sji 0 

n n -1 

4. for i=1…………n do 

sji (μi – t (μi) 1/Øj 

In this model the most important step is finding the value of sji of 
all node. This procedure gives the nash equilibrium to minimize 
response time of each job.

V. Implementation and Result Analysis
The overall proposed system has been developed with Java/Swing 
programming language with MySql database. The developed 
model has been analyzed for its scalability and efficiency in terms 
of execution time and varied task scheduling. For complete system 
realization, two modules have been developed where the first 
module facilitates user authentication and security features while 
second module presents the load balancing. The system has been 
evaluated for its scalability with varied load and task situations.

Fig. 3: Main Controller, Balancer, and Nodes 

Here Main controller will assign job to suitable cloud partition 
and then communicate with balancer In the figure main controller 
has assigned the job to balancer C .

VI. Conclusions and Future Works 
A public cloud is one based on the standard cloud computing 
model, in which a service provider makes resources, such as 
applications and storage, available to the general public over the 
Internet [6]. Public cloud is made up of several nodes situated in 
deferent geographic location. Cloud partitioning is a method to 
make partitions of huge public cloud is some segment of cloud. A 
public cloud is one based on the standard cloud computing model, 
in which a service provider makes resources, such as applications 
and storage, available to the general public over the Internet. Public 
cloud is made up of several nodes situated in deferent geographic 
location. Cloud partitioning is a method to make partitions of huge 
public cloud is some segment of cloud. The object of study in 
game theory is the game, which is a formal model of an interactive 
situation. It typically involves several players; a game with only 
one player is usually called a decision problem. 
In future study we will try to find other load balance strategy 
because other load balance strategies may provide better results, 
so tests are needed to compare different strategies. Many tests are 
needed to guarantee system availability and efficiency. Also we 
will address the development of game theoretic models for load 
balancing in the context of uncertainty as well as game theoretic 
models for dynamic load balancing in future. We also plan to 
develop dynamic load balancing schemes based on dynamic game 
theory that provide fairness by taking the current system load into 
account and also consider other aspects of heterogeneity.
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