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Abstract— Cloud computing is growing rapidly due to its attractive features. Load on cloud is escalating rapidly due to the
increase of new applications. An efficient use of cloud depends on several aspects such as security, speed, privacy etc. Load
balancing ensures that every device and processor perform equal number of tasks in equal amount of time. Load balancing
contribute to a reduction of resource consumption, set failover, enable expandability, avoid bottleneck and over-provisioning
etc. So, this paper discusses basics of load balancing, issues, challenges, benefits, metrics, types and various techniques of load

balancing in cloud computing.
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I. INTRODUCTION

Cloud computing defined by NIST is a model to facilitate
ubiquitous, convenient, on demand network to admittance
computing resources [1]. Cloud computing [2] is a set of
resources provided to the various users as per their
requirement. Cloud users [3] can access the services from
anywhere and at any time and they need to pay as per their
usage. Nowadays most of the companies shifting towards
cloud services [4] dues to its effectiveness. AWS [5][6][7]
cloud provider Amazon, Google cloud provider Google and
AZURE cloud provider Microsoft all are providing powerful
and reliable platform to users.

The major objective of Cloud computing [8] is to reduce the
cost, improve response time and provide enhanced
performance. It allows users to access [9][10] any type of
hardware or software resources with the help of internet.
Cloud computing offer services such SaaS (Software as a
Service), laaS (Infrastructure as a Service) and PaaS
(Platform as a Service [10][11].

Cloud Computing system are depended on term
virtualization. Virtualization [7] is process by which we can
access number of different tasks on a single machine. The
various services provided to cloud users via datacentres are
based on the concept of virtualization.

The main issues of cloud computing [4] are Load Balancing,
Virtual Machine immigration, Server Consolidation, Energy
supervision, proficient resource consumption etc. as they are
not completely addressed.
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The most important issue among all the issues mentioned
above is load balancing that is the mechanism which divides
the workload evenly to all the nodes available in cloud. It
helps in preventing bottleneck which happens due to load
imbalance in the system. It facilitates by continuing service
by implementing fail-over. So, this paper will discuss various
aspects of load balancing by focusing on various issues and
techniques in rest of the sections.

Il. LOAD BALANCING IN CLOUD COMPUTING

Load balancing[7][12][13][14] is a method that redistributes
the load among the diverse nodes within the network while
not eliminating any of the running task to ensure equal
distribution of load so that no 2 nodes is overloaded, under
loaded or idle. Load balancing [15][16][17] may be a
concern as it becomes difficult to accept various requests at a
time. This problem referred as NP complete.

In cloud computing surroundings, load balancing offered in
restricted servers at datacentre, if the request is more than the
capability of datacentre than the general performance gets
degraded. In such cases load balancer is employed for
improve the performance of datacentre. The load may be any
sort like network load, memory load, C.P.U load and delay
load etc. [7]. Load balancing [18][19] [20] helps in speed up
the execution of the application, to sustain QoS matrix
delivered to the end customers and additionally ensures
system stability.

Several characteristics of Load balancing as follows
[10][21][22]: - equal distribution of work among all the
nodes, help in achieving user satisfaction, enhance overall
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performance of system, minimize the response time and
provide services to realize complete resource utilization.

Figurel shows working of load balancing in cloud
computing.
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Figure 1. Load Balancing in cloud Computing

A load balancer [23] is a hardware that acts like a proxy to
allocate network and application traffic across diverse
servers. It works among server and client. It distributes the
load among the servers based on different algorithms and a
load balancer helps to develop the concurrent user capacity
and overall consistency of applications.

111. LOAD BALANCNG BENEFITS

The various benefits of load balancing in cloud computing
are [24]: -

1) Scalability: In load balancing algorithm we can add any
number of servers at any time without any disturbance and
still application runs smoothly.

2) Performance: An effective load balancing technique
helps cloud services and application to respond faster than
the regular completion time.

3) Availability: Load balancing ensures the service
availability. In case of unavailability of small number of
servers; the load is further distributed efficiently.

4) Reliability: The redundancy of the server which helps in
keeping cloud services reliability protected. In case of failure
also the cloud serving recourse will transfer services to other
location.

IVV. LOAD BALANCING METRICS

Various metrics are considered in existing load balancing
techniques in cloud computing is discussed below
[24][25][26][27]:

1) Throughput: It calculates maximum number of tasks
whose execution completed. It must be maximum which is
directly proportional to system performance.

2) Overhead: It calculates overhead incurred during load

balancing technique implementation. It involves overhead
due to progress of tasks, inter-process and inter-processor
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communication. The overhead cost should be least so that
load balancing algorithm works efficiently.

3) Fault Tolerance: In case of failure of node or link still
load balancing mechanism should not affect to all other
nodes or link. The algorithm must be capable of handling
good fault tolerance.

4) Migration Time: The time taken to switch from one job
or resources to other one. It must be minimum to enhance the
performance of the system.

5) Turnaround Time: The overall time taken by the
system from request compliance to the response from the
server is termed as turnaround time.

6) Response time: Total time system takes to serve the
request submitted.

7) Scalability: It finds out how system is proficient of
accomplishing load balancing algorithm with a limited
number of machines and hosts.

8) Make span: It specifies the completion time once the
resources assigned to the users.

9) Degree of Imbalance: It determines the imbalance
between the virtual machines.

V. TYPESOF LOAD BALANCING ALGORITHM

The types of load balancing algorithm are defined below
[28]:

1) Static Algorithms: They are non-pre-emptive in nature
that is once the load is owed to the node it cannot be
transferred to another node. It requires the former knowledge
of the systems resources and not depends on the current
system state. Load in the system cannot be changed once it
starts execution. The major drawback of this approach is that
this algorithm is appropriate for simulation and
homogeneous system environment.

2) Dynamic Algorithms: They don’t require former
information or knowledge about the system resources as load
distribution or job is assign based on current system state. It
observes changes on the system and redistributes the load
among the processors if the server is heavily loaded at
runtime. In this communication overhead increases as the
number of processors increases. It is suitable for
heterogeneous cloud system.

3) Sender Initiated Algorithm: In this sender initiates the
request message to transfer the data if the receiver is ready to
accept the workload than sender will be sending the data to
the receiver.
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4) Receiver Initiated Algorithm: In this receiver sends the
request message to transfer the data if the sender is ready to
accept the workload than receiver will be sending the data to
the sender.

VI. TECHNIQUES OF LOAD BALANCING

The various load balancing techniques or algorithm are
discussed below [24][29][30][31]:

1) Round Robin Scheduling Algorithm:

In round robin algorithm requests/jobs generated by the
client and is being forwarded to the group of servers with the
help of load balancer in round robin fashion that is time
stamp is allotted to each request/job. Load balancer allocates
equal jobs/request to the group of servers in circular fashion.
If new requests come than the same process will be followed
repeatedly. In case of failover request is forwarded to the
other active servers. It is easy to implement and simple to
understand.

2) Weighted Round Robin Algorithm:

Weighted Round Robin algorithm is the extension of Round
robin algorithm. In this we assign the weight to the servers
and the server with greater weight is having more capacity.
The capacity means CPU capacity, memory capacity and the
other capacity of server in all respect. This means server with
greater capacity is more powerful as its processing capability
will be higher. According to the capability of server the
incoming request will be allocated for processing and the
load balancer is responsible for allocating the incoming client
request to the server. So, the servers can process the request
according to their capabilities. In case of new incoming
request/job coming from the client will be allocated
according to the weight of servers.

3) Least Connection Algorithm:

In least connection algorithm requests from the client is
allocated to the load balancer and the load balancer will
forward the request to the server according to the existing
connection on it. In case of new incoming request from the
client will be allocated to the server with least connection.

4) Weighted Least Connection Algorithm:
Weighted least connection algorithm is same as least
connection algorithm with little difference. In this we assign
weights to the server and assign the job alternatively based
on their weights. In case of new request first job will be
allocated to their server with least connection.

5) Random Algorithm:

In random algorithm requests are connected according to the
random number generated. The random number will be
allocated to any server. In case of new request generated
from the client the same process will be followed.
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VII. CONCLUSION AND FUTURE SCOPE

In cloud computing load balancing is the major issues which
is under consideration. With the help of load balancing we
can calculate actual status of the cloud system and its
effectiveness. In this paper we have discussed about the
basics of load balancing its benefits, performance metrics,
types of load balancing and its techniques. In future we will
come up with an algorithm for enhanced behaviour of load
balancing which will help the user in improved utilization by
taking various parameters under consideration.
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