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ABSTRACT: - Cloud computing has paved a revolutionary path in direction of distributed environment for
accomplishing optimized performance, shortest response time, network resource utilization, and adaptability of service
level agreement. Cloud computing has multiple benefits as well as it is also accompanied with certain serious technical
loopholes. The proposed paper has focused on one such issue of load balancing. Load balancing is one of the main
challenges in cloud computing. It is required to distribute the dynamic local workload evenly across all the nodes to
achieve a high user satisfaction and re-source utilization ratio by making sure that every computing re-source is
distributed efficiently and fairly. Hence this paper illustrates various generic issues, and particularly to issues related to
load balancing. Various techniques adopted in the past research work have been analyzed in this paper based on
advantages and parameters used.
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I. INTRODUCTION

The issue of global warming has been raised due to the consumption of oil, coal and natural resources for the electricity
producing process. Apart from that, the amounts of these fuels on earth are now decreasing day by day. Thus, the focus
has been shifted to the green alternative energy which is not polluted and has no impact on the environment. The power
of wind is now being explored which the researcher believes that it has all the qualifications to replace traditional fuel
since it has less effect to global warming.

During the past decade, the amounts of wind capacity have been installed every three years. Around 83% of wind
capacities are located in these five countries, German, United States of America, Denmark, India and Spain.

Nowadays, DFIG are widely utilized in variable speed wind turbine but the major issue is the requirement of gear box
to match turbine and rotor speed. Another drawback of the gearbox is that it mostly requires a regular maintenance
which makes the system unreliable. In case of constant wind speed  reliability can be improve by using the PMSG.
For the extraction of maximum power from the wind energy resource there are various control strategies. In case of
PMSG based wind energy system control strategies has been developed in which generator side rectifier is controlled to
obtain the maximum power from wind energy source .This method consist of one switching device IGBT, which is
utilized to control generator torque for the extraction of maximum power.

Il. ARCHITECTURE OF CLOUD

Cloud Computing is a new technology, which provides the various services dynamically to the all type of users in the
entire globe. In cloud, data centres plays a very important role in providing the services requested by the users
[10][21][12]. Cloud computing can be illustrated as the operation of heavy computing resources that includes hardware
and software package that are delivered to clients as a service over an outsized scale network [13].

Cloud Computing main characteristics are convenient and On demand network, Allow access to a shared pool of
computing resources, On demand self-service, Global network access, Distributed resource pooling, Scalable,
Measured service. A cloud computing is determined by these characteristics: On demand self-service, Global
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network access, distributed resource pooling, Scalable, Measured service[16]. This paper is includes Section Il

describes Cloud Architecture. Section |11 describes related literature work. Section IV describes existing load balancing
techniques in cloud computing.
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Fig.1: Cloud Architecture.
I1l. RELATED LITERATURE WORK

The entire cloud environment is organized into centralized, distributed and hierarchical designs. There are various
issues & bottle necks in cloud .One of the issue are Load Balancing[11][12]. A frequent use of cluster computing is to
load balance traffic on high-traffic internet sites. An internet page request is forwarded to a "manager" server, that then
determines that of many identical or extremely similar internet servers to forward the request to for handling. Having
an internet farm (as such a configuration is usually called) permits traffic to be handled additional quickly. Clump has
been offered since the Nineteen Eighties once it absolutely was employed in DEC's VMS systems [14]. Load balancing
works by assigning the excess work from over performing node to the underperforming node until they become
approximately equal. This makes sure that the nodes in the system are neither overloaded nor idle. To reduce the bottle
necks, overheads and to improve the overall performance, load balancing is essential. In order to balance the node, we
must focus on managing nodes and resources, grids, clusters etc. In Centralized balancing technique, it takes less time
to analyse different resources. While in Distributed, if one node fails it doesn’t affect other nodes, so no overloading
takes place and is scalable, decentralized in nature and support Grid systems. Several Distributed balancing approach
examples are Ant Colony, Map Reduce, Cat Swarm Optimization Load Balancing Algorithms[4][5][6]. Max-Min and
Min-Min are few examples of Centralized Balancing techniques[3]. Map Reduce Algorithm[9] is an example for
Hierarchical balancing. Several algorithms are proposed by various authors. There aren’t many algorithms for general
use, so there are many drawbacks. Elastic cloud is a cloud computing system with elastic features. In order to utilize the
full potential of Elastic cloud, Max-Min algorithm is introduced, which improves resource utilization and response
time[3]. In order to maximum the utilization of resources being shared is done through load balancing. Performance of
a system is determined by the slowest node in the network. Load balancing works by assigning the excess work from
over performing node to the underperforming node until they become approximately equal. This makes sure that the
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nodes in the system are neither overloaded nor idle. Load balancing algorithm has several issues: Assignment, Load
Calculation, Job Transfer, System state. Static and Dynamic are the two primary approaches to load balancing
algorithm[4]. The information can be collected neither centralized nor distributive approach. To overcome the
disadvantages of Dynamic and complexity in Static load balancing algorithm, a new Hybrid algorithm is introduced. It
overcomes the disadvantages of both static and dynamic[5]. For implementing a proper load balancing algorithm in
cloud computing, we come across several challenges like, task load, CPU load, memory load and bandwidth load to be
overcome[5]. In order to provide quick service to the user upon request and to avoid overloading of pipelines, the load
should be managed in real time manner. This approach can anticipate the load magnitude and fluctuation among them
and thus overcome the problem of unbalanced load by anticipating the task dependency pattern, which results in
effective load management and resource monitoring[9].

IV EXISTING LOAD BALANCING TECHNIQUES IN CLOUD

Following are the various load balancing techniques developed and tested by various researchers that are currently
being used in cloud computing:

A. Scheduling Job First (SJF) algorithm :

Singh[1] has experimented with SJF scheduling algorithm to improve the throughput which is better option for private
cloud. Since SJF is used, some of the jobs which are having larger burst time cause the other jobs to starve for
resources. The jobs are executed when tag becomes zero, the tag is decremented automatically on the arrival of job
which reduces the problem of bounded waiting. The author maintains a common queue for all the arriving jobs to
ensure proper load balancing. The jobs are allocated to idle Virtual Machine(VM) by cloud manager since it has control
to all resources. The VM is required to send a signal upon successful completion of assigned job. The cloud manager
assigns process with least burst time to VM if no more processes left with zero tag. The experimental results shows that
least loaded VM is chosen for execution for process which will improve the throughput of private cloud. For public
cloud they developed an algorithm which provides load balancing and maximizes the profit

B. Round Robin (RR) algorithm :

Akshada[2] has concentrated on assigning the jobs to a cloud partition based on the three cloud partition status, those
are idle, normal and overload. When the status of a cloud partition is either normal or idle the partition is done locally,
and if it’s overloaded then the job is routed to another cloud partition. To achieve this, the authors computed the load
parameter, load degree and average of load degree. Then the node status levels are determined and assign the jobs to
other nodes based on the status. The nodes can’t be engaged to any work until the load status comes back to normal and
it will be unavailable since then each load balancer has a status table and is been refreshed in a specific periodic time.
And the load balancer use this table to calculate the partition status and the load balancing algorithm for each partition
will be different. After the job is assigned, the processing of each job is done with RR algorithm and the Game Theory.
The main advantage of this model is that it improves the response time, thus overall performance is improved and even
helps in optimum utilization of the cloud resources.

C. Max-Min Task Scheduling (MMTS) algorithm :

Y.mao[3] has come with the Max-Min algorithm for the Elastic Cloud (ECMM). The authors main idea is to schedule
the task to the virtual machines with the help of two tables, one is the execution task status table and another one is
virtual machine status table inside a load balancer. The task status table contains parameters like task execution time,
completion time and the latest update time, meanwhile in virtual machine status table contains existing task in Virtual
Machine(VM), total execution time of task, status of VM and the latest update time. How basically the task is allocated
with the help of this algorithm is that primarily the task with the maximum execution time (Max) is selected, thereafter
computing the execution time in each VM, then select the VM which has the lowest completion time (Min) and assign
that particular job to that VM, meanwhile we need to update the virtual machine status table with the relevant details.
The main advantages of this algorithm are that it has better response time.
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V. COMPARISON OF EXISTING LOAD BALANCING TECHNIQUES
The table below shows the comparative analysis of different load balancing. Techniques that are used in various

algorithms. The analysis is made based on advantages and parameters.

TABLE 1: COMPARISONS OF DIFFERENT LOAD BALANCING ALGORITHMS

Algorithm Description Advantages Parameters
SJF Scheduling SJF with starvation is used for Increases throughput for | Throughput and cost
SIF[1] private cloud and another algorithm | private cloud and
for public cloud maximizes the profit for
public cloud
Rm Robin Assi.gp.mg the jobs to a cloud gﬁ;ﬁ;ﬁmc:m;'d Rgsponse time and resource
algorithm[2] partition basad on the three cloud optimum utilization of utilization
partition status, those are idle, the cloud resources.
nomnal and overload.
Max-Min To schedule the task to the virtual Bataiiyioncdtime: Tazk execution tune,
algorithm[3] machines with the help of two completon time, the latest
tables, one is the execution task update time, existing task in
status table and another one is VM, total execution time of
virtual machine status table inside a task, status of VM and the
load balancer. latest update time.
Cat Swamn N number of cats has been Low fesposte fine and Response time and cost
Optimization[4] taken The cats are randomly placed | decreases the cost
in any dimension with max value
velocity for each. Randomly some
cats are put up into seeking mode
and some into tracing mode.
Particle Swarm | It migrates the processes from the ﬁm: it Bandwidth
Optimization:[5] overloaded virmal machines to
achieve load balancing. Computing
and data intensive task are being
implementad in this method.

VI. CONCLUSIONS

Cloud Computing is a new paradigm where computer services can be provisioned dynamically. Data centers plays a
vital role in cloud , consists of virtual machines for fulfilling the requests of the users. There are various issues in Cloud
Computing. Load balancing is one of the major issue in cloud environment. It is a technique in which distribution of the
dynamic local workload is done equally across the nodes in a cloud in order to avoid the situation where few nodes are
overloaded while few are idle. In this paper various Load balancing algorithms are compared based on advantages and
parameters like response time, throughput, cost and QoS.
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