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Abstract: Cloud computing is a new computational framework for facilitating pay-per-use facilities over the World Wide 

Web to customers anywhere and at locations worldwide. Load balancing is just an accumulation of the best ways to enhance 

resource utilization and the efficiency of a virtualized environment. Overloading and under-loading are significant 

unwanted aspects of load imbalance, but load balancing approaches provide a remedy for both. The importance of load 

balancing in the cloud computing environment cannot be overstated. Adequate load balancing enables optimized resource 

utilization by delivering resources to cloud clients on an as-needed premise under a pay-as-you-go model. Load balancing 

also may assist in prioritizing consumers by utilizing suitable scheduling rules. This article presents a review of load 

balancing methods for cloud computing.  
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1. Introduction  

Cloud Computing is a technology in that application software, platforms, and Infrastructure are delivered via the World Wide 

Web in response to a customer's request and need. Cloud computing is a "pay-per-use" concept that delivers services whenever they 

are needed with only a few clicks. The most basic requirement of cloud computing is the share and provisioning of computational 

capabilities, such as VMs, on a demand basis. The cloud offers a variety of infrastructures, platforms, and applications that reduce 

money and effort and are also secure, adaptable, and adaptable [1]. Cloud computing is becoming a widely used application in 

academia and industry, offering a comprehensive and scalable storing and retrieving of files. The main issues is to schedule customer 

orders to have a short response time, efficient resource utilization, and are not underutilized. Virtualization enhances data centre 

strength, speed, and quality VMs to be hosted on a standalone computer in the cloud computing environment. Cloud computing 

encounters several issues, i.e., energy consumption, load balancing, optimum utilization of computing resources, and effective 

Governance [2].  

Load balancing is an important research area in cloud computing that needs more attention. With proper load balancing over 

the cloud, we can achieve optimum utilization of computing resources [3]. This article concentrates on various research factors- a) 

review of load balancing methods and general taxonomy, and b) how load balancing can be accomplished efficiently. Even as the 

field of cloud computing has become more popular, there are many more rigorous activities expected to arrive, the model of 

assigning cloud work activities equitably so that the terminals inside the cloud computing configuration get an equitable load has 

become more critical; this resource scheduling method is known as "load balancing." Load balancing significantly impacts cloud 

computing efficiency because it improves system throughput and productivity, decreases response time, and avoids overloading 

each resource available. This research article is divided into various sections. Section1 covers the introduction, section 2 covers the 

cloud computing and basic terminologies, section 3 covers the load balancing algorithms, section 4 covers the related work, and 

section 5 covers the conclusion and future work.  

 

2. Cloud Computing-  

Cloud computing uses virtualization technology to provide elastic applications and services by dynamically assigning 

hardware, applications, and evaluation metrics. In data centre networks, load balancing methods have been used. IAAS 

(Infrastructure as a Service), SAAS (Software as a Service), and PAAS (Platform as a Service) are all supported deployment models 

in cloud computing [4]. The on-demand accessibility of computer system resources, particularly data storage and processing power, 

without significant effective management by the consumer is referred to as cloud computing. Operations in large clouds are 

frequently shared among multiple regions in a data centre. As per NIST, a cloud computing can be defined as [5]–  

"A model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing resources 

that can be rapidly provisioned and released with minimal management effort or service provider interaction" 

 

a) Cloud computing model types 

The cloud computing models can be divided into the following categories [6]-  

a) Private cloud- These ecosystems are fully committed to a standard final consumer or team, and the effect is generally run 

next to that customer's or company's network connection. When the foundational IT infrastructure is committed to an 

individual customer with relatively remote connectivity, only those clouds are often known as private clouds. 

b) Public cloud- These are cloud areas that are numerous similarities with IT infrastructure that does not belong to end 

customers. Microsoft Azure, Alibaba Cloud, Google Cloud, Amazon Web Services (AWS), and IBM Cloud are among 

the world's biggest cloud service providers. 
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c) Community cloud – This is a cloud environment designed for a particular community or professor and used by only 

similar types of consumers.  

d) Hybrid cloud- This is an ostensibly solitary IT dynamic environment composed of numerous ecosystems linked by local 

area networks (LANs), wide area networks (WANs), virtual private networks (VPNs), and APIs.  

 

b) Cloud computing service models 

The cloud computing service models can be divided into the following categories [7], [27-29]-  

a) SaaS – It is known as software as a service model. It is a service that enables customers to access application software 

managed by the CSP. SaaS apps are generally mobile or web software that can be accessed through an internet browser. 

The customer is responsible for automatic updates, fixing bugs, and other standard software servicing, and they 

communicate to cloud systems via a center console or Application programming interface. 

b) PaaS- It is known as a platform as a service model. It signifies that the external cloud provider provides and manages the 

devices and software, but even then the consumer manages the applications that run on the highest point of the framework 

and the data on which the software depends. 

c) IaaS- It is known as the Infrastructure as a service model. IaaS refers to a service provider who handles your Infrastructure, 

web server, communications system, configuration management, and storing systems on the online platform. 

 

3. Load Balancing Algorithms in Cloud Computing- 

Load balancing is a methodology in which the jobs on one VMs are transferred to the other VMs in a network without interfering 

with the running activity. Load Balancing methodologies are classified into three types, which are as follows [8]: 

a) A sender-based method- When the sender initiates the resource allocation problem and applies the load balancing method.  

b) A Receiver-based method - When the receiver initiates the resource allocation problem and applies the load-balancing method. 

c) Symmetric method- This is a mixture of sender and recipient initiated. The massive amounts have been equally distributed, 

consistently, overloaded, and minimally amongst some of the system's end devices. 

A "hardware-based" load balancer is a standard solution to handle software applications. Since the load balancer expects the 

online software's IP address, all conversation with the website goes through the first one. A load balancer is linked with one or even 

more exactly equal web applications within the server-side. A load balancer directs packet data to various web servers for 

computation based on the customer session and the load upon every web server. The hardware-based load balancer is built to handle 

a large amount of traffic and can increase existing [9]. 

 

3.1 Load balancing methods- Load Balancing methodologies focus on minimizing consumption of resources, empowering 

scalability, preventing bottlenecks, and over-provisioning. There are static and dynamic load balancing methodologies. Load 

balancing for Web Distributed Services with low connection percentages [10]. 

a) Static load-balancing methods: Suitable for more minor distributed conditions with high data speeds and negotiable network 

congestion. 

b) Dynamic load-balancing methods: Its primary goal is to reduce transmission delay and processing time in distributed network 

ecosystems. 

c) Hybrid load-balancing methods: All such methodologies are concerned with the symmetrical distribution of designated 

computational tasks and the reduction of transaction cost among distributed processing end devices. 

 

4. Related Work- 

A cloud computing technology is effective only if services are used as effectively as possible, which can be accomplished by 

utilizing and maintaining appropriate different cloud management. Resource governance is accomplished through optimized energy 

planning, distribution, and resource manageability methodologies. The review of various existing research is as follows-  

4.1 Load balancing based on process initiation: Table 1 represents the review of existing load balancing methods based on 

process initiation.  

 

Table 1: Load balancing methods based on process initiation 

References  Method type  Method Initiation  Key benefits  

[11] Sender Initiated  On workload arrival Demand-driven, Random 

threshold policy  

[12] Receiver Initiated  On work departure time Demand-driven, Random 

threshold policy 

[13] Symmetric  It takes place at both levels Demand-driven, Random 

threshold policy 

 

4.2 Load balancing based on service type- Table 2 represents the review of existing load balancing methods based on method 

type.  
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Table 2: Review of Load balancing methods based on the type 

References  Method type  Key points   Challenges  

[14] Static method It takes less time for task 

completion 

Higher delay and no 

priority 

[15] Dynamic method It has minimum response 

time and makespan time 

It cants work with higher 

priority jobs 

[16] Mixed method It can manage the 

workload equally 

It takes more time in the 

exaction of jobs. 

 

4.3 Comparisons of load balancing methods- Table 3 represents the comparative review of existing load balancing methods based 

on performance measuring parameters.  

 

Table 3: Comparative analysis of various load balancing methods  

Refere

nces  

Method type  Through

put 

Respon

se Time 

Performa

nce  

Fault 

Toleranc

e 

Energy 

Consumptio

n 

Job 

Migratio

n 

Load 

balancin

g 

[17] Round Robin 

method 

Yes Yes No No No No No 

[18] Max-Min method Yes Yes No Yes  Yes  No No 

[19] Min-Min method Yes Yes No Yes  Yes No No 

[20] Honey bee method Yes Yes Yes  Yes  Yes  Yes Yes 

[21] Ant colony 

optimization 

Yes Yes Yes Yes Yes Yes Yes 

[22] PSO method Yes Yes Yes  Yes  Yes  Yes Yes 

[23] Throttled method Yes Yes Yes  No Yes  Yes Yes 

[24] First Come, First 

Serve method 

Yes Yes No NO No No No 

[25] Shortest Job first 

method  

Yes Yes No Yes No No No 

[26] The genetic Load 

Balancing method  

Yes  Yes  Yes  Yes  Yes  Yes Yes 

5. Conclusion & Future Work- 

In cloud computing, load balancing is a significant task for optimizing resource consumption. The prime objective of load 

balancing is to significantly boost customer satisfaction, maximize system throughput, and improve the effectiveness of the service 

system, resulting in lower energy utilization. This paper reviewed the various load balancing methods for cloud computing and 

presented a comparative analysis based on various performance measuring parameters. Load balancing methodologies focus on 

minimizing consumption of resources, empowering scalability, preventing bottlenecks, and over-provisioning. There are static and 

dynamic load balancing methodologies. This review presents a systematic review of various load balancing methods, provides 

comparative analysis and taxonomy. In the future, we will create a load balancing model for cloud computing that will balance the 

workload and improve the system's performance. 
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