
www.ijcrt.org                                                          © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882 

IJCRT23A4027 International Journal of Creative Research Thoughts (IJCRT) h927 
 

LOAD BALANCING ON CLOUD  

COMPUTING 
 

1Ms. Homa Rizvi, 2 Dr. Habib Ur Rahman 
1Research scholar, 2Associate Professor, 

Computer Science Engineering department 

Kanpur Institute of Technology, Kanpur, India 

 

Abstract:  Load unbalancing problem is a multi-variant, multi-constraint problem that degrades performance and efficiency of 

computing resources. Load balancing techniques cater the solution for load unbalancing situation for two undesirable facets- 

overloading and under-loading. In contempt of the importance of load balancing techniques to the best of our knowledge, there 

is no comprehensive, extensive, systematic and hierarchical classification about the existing load balancing techniques. Further, 

the factors that cause load unbalancing problem are neither studied nor considered in the literature. This paper presents a detailed 

encyclopedic review about the load balancing techniques. The advantages and limitations of existing methods are highlighted 

with crucial challenges being addressed so as to develop efficient load balancing algorithms in future. The paper also suggests 

new insights towards load balancing in cloud computing. 

 

Index Terms - Cloud computing, Taxonomy, Classification, Cloud service consumer, Cloud service provider, Quality of 

service, Load unbalancing, Load balancing 

 

I. INTRODUCTION 

Cloud Computing is an internet-based network technology that shared a rapid growth in the advances of communication 

technology by providing service to customers of various requirements with the aid of online computing resources. It has 

provisions of both hardware and software applications along with software development platforms and testing tools as resources. 

Such a resource delivery is accomplished with the help of services. While as the former comes under category of Infrastructure 

as a service (IaaS) cloud, the latter two comes under headings of Software as a service (SaaS) cloud and platform as a service 

(PaaS) cloud respectively. The cloud computing is an on-demand network enabled computing model that share resources as 

services billed on pay-as-you-go (PAYG) plan. Some of the giant players in given technology are Amazon, Microsoft, Google, 

SAP, Oracle, VMware, Sales force, IBM and others. Majority of these cloud providers are high- tech IT organizations. The 

cloud computing model is viewed under two different headings. The first one is the service delivery model, which defines the 

type of the service offered by a typical cloud provider. A cloud computing model is efficient if its resources are utilized in best 

possible way and such an efficient utilization can be achieved by employing and maintaining proper management of cloud 

resources. Resource management is achieved by adopting robust resource scheduling, allocation and powerful resource 

scalability techniques. These resources are provided to customers in the form of Virtual Machines (VM) through a process 

known as virtualization that makes use of an entity (software, hardware or both) known as hypervisor. The greatest advantage 

of cloud computing is that a single user physical machine is transformed into a multiuser virtual machine. The Cloud Service 

Provider (CSP) plays a crucial role in service delivery to users and is a complex task with given available virtual resources. 

While serving user requests, some VMs will get a heavy traffic of user tasks and some will get a lesser traffic. 

              The remaining paper is structured as follows. Section “Load balancing model background” features a brief description 

about load balancing model in cloud computing. Section “Research methodology” highlights some related works. The research 

methodology is discussed in section “Research methodology”. Section “Proposed classification of load balancing algorithms” 

proposes taxonomy-based classification. The results are evaluated in section “Results and discussion” while section “Discussion 

on open issues on load balancing in cloud computing” discusses upon open issues in cloud load balancing. Finally, section 

“Conclusion and future work” concludes our work and points out some future directions. 

 

Load balancing model background 

In this section a two-level load balancing architecture model is presented in imbalanced clouds for achieving best load shedding 

as shown in Fig. 1 which is a modified architecture given by Gupta et al. The virtual machine manager and virtual machine 

monitor are abstracted in this model. The first level load balancing is performed at the Physical Machine (PM) level and the 

second level is performed at the VM level. Based on this, there are two task migration sets; 

                     1. Intra VM task migration 

                     2. Inter VM task migration 

The request generator generates user requests which are user tasks that need computing resources for their execution. Data centre 

controller is in-charge of task management. The load balancer checks which VM to assign for a given user task. The first level 

load balancer balances the given workload on individual Physical Machines by distributing the workload among its respective 
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associated Virtual Machines. The second level load balancer balances the workload across different Virtual Machines of 

different Physical Machines. 

 

Activities involved in load balancing 

Scheduling and allocating tasks to VMs based on their requirements constitute the cloud computing workload. The load 

balancing process involves the following activities 

 

 
 

II. LITERATURE REVIEW  

This section includes the literature review of this paper. Firstly, a review of the existing review articles will be provided. Then 

the concept of load balancing will be explained highlighting its model, metrics, and existing common algorithms. Leading to 

recent literature on Load Balancing where proposed algorithms by researchers are explained and analysed. Followed by new 

algorithms proposed by recent researchers in the field of Load Balancing. There are still a few limitations in the existing review 

papers, for example, authors have reviewed the recent state of art however, it is a limited explanation as it does not include a 

comparative analysis. This is an essential feature when doing reviews as it provides deep analysis of the articles and makes it 

easy for readers to identify areas for improvement in future research. Most review papers do not include and thus it does not 

provide operational flow of the reviewed algorithms. Many papers lack the explanation and evaluation of the performance 

metrics used in the reviewed articles which is another contribution of the current review paper. 

 

III. METHODOLOGY  

To go deep into roots of load balancing process as to what causes load unbalancing problem a proper research methodology was 

followed. The literature survey was conducted in accordance with general research strategy that outlines the way in which load 

unbalancing problem is undertaken and identifies the methods, theories, algorithms, approaches and paradigms used in it. The 

load unbalancing problem was studied in accordance with constructive generic framework (CGF) methodology where it is 

broken down into sub- processes i.e., the factors, variables and parameters that are associated with load balancing. Further the 

literature study was enhanced by following the research guideline for Systematic Literature Review (SLR) as contemplated by 

Kitchenham with a special focus on research related to load balancing mechanism in cloud. An SLR is a repeated research 

method that can be replicated by other researchers to explore more knowledge. In order to feature the importance of load 

balancing in cloud computing, a set of questions were framed to address the key issues and challenges in load unbalancing. 

Question identification A set of questions were identified from literature survey that need to be answered before going into the 

load balancing process. Some of the questions have been answered in literature while others are not. 

 

Proposed classification of load balancing algorithms 

In this section load balancing algorithms are classified based on various criteria. A top-down approach is proposed and                    

followed in classification process. The limitation of existing review papers is that there is no proper and significant hierarchical 

taxonomical classification of load balancing algorithms which makes it quite difficult to identify where a particular algorithm 

holds its place in taxonomy. The various criteria used for classification purpose include ‘nature of algorithm’, ‘state of 

algorithm’, ‘trait used for load balancing’, ‘type of load balancing’, and ‘technique used in load balancing’. For the first time in 

literature an in-depth analysis of the LB algorithms has been achieved in this work which the previous studies were lacking. 

Based on nature of algorithm, the load balancing algorithms are either proactive or reactive. 

 

Nature of the algorithm  

The first categorization of load balancing algorithms in this work has been done on the basis of nature of algorithm. On the basis 

of this classification, LB algorithms are classified as proactive based approaches and reactive based approaches. However, in 

other fields of technology particularly in the communication and networking for mobile adhoc networks (MANETS), the nature 

of the communication routing protocols has been extensively studied under these two variants. 
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State of the algorithm  

On the basis of state information of system that an algorithm relies on, LB algorithms are widely classified as static, dynamic 

and hybrid. From existing literature survey, it is evident that this is most widely used classification system for LB algorithms. 

Majority of work on comparative studies on load balancing begin the algorithmic taxonomy by placing this category on top of 

taxonomy. In static load balancing, traffic load is segregated uniformly across the servers. This is done by algorithm having the 

prior knowledge about system resources and task requirements. The static LB algorithm schedules tasks to VM for execution at 

compile time. The advantage of static algorithm is their less complexity but they suffer from a fatal bottleneck of being unable 

to move tasks during execution in progress to another machine for load balancing. 

 

Technique used in load balancing 

On the basis of the technique used, load balancing algorithms are classified as heuristics and meta heuristics techniques, and 

optimization techniques. A heuristic approach is an approach to problem solving accounting a practical method or methodology 

guaranteed not be optimal, perfect, logical or rationale but sufficient to reach an immediate goal. Finding an optimal solution 

may be impossible or impractical particularly to load 

  
 

balancing which is a NP hard problem and heuristics play an important role to gear up the process of finding a decent solution. 

Heuristic methods are designed following strategies derived from previous experience with similar problem sets. Heuristics play 

a crucial role in load balancing process to sort up various issues faced by CSPs. A lot of research work has been carried out with 

heuristic and meta-heuristic approaches in cloud load balancing and as such we have classified the heuristic and meta-heuristic 

methods into nature 

inspired algorithms and classical algorithms. 

 

IV. RESULTS AND DISCUSSION 

This section outlines the results achieved from comparative analysis of different load balancing approaches in cloud computing. 

Figure shows the percentage of various scheduling types in proactive based load balancing approaches. It is clear that task 

scheduling and resource scheduling each with 45.45% contribution are more often considered in proactive based approaches 

with less attention towards VM scheduling which contribute 9.09%.  it is evident that most of the reactive approaches in existing 

literature have been studied under task scheduling which amount to 51.85%, followed by VM scheduling which contribute to 

25.93% and resource scheduling which contribute to 22.22% respectively. describes the percentage of research articles on cloud 

load balancing defining the algorithmic complexity. It is calculated that 80% of research articles did not consider algorithmic 

complexity in their work while only 20% define it in their work. It is analysed that proactive approaches are always dynamic in 

nature while depicts that most of the reactive approaches fall under dynamic state of algorithm which contribute to 68%, 

followed by static 

 
 

algorithm which contributes 20% and hybrid algorithm which represent 12%. It is evident from Figure that 60% of proactive 

approaches are multi-objective while 40% are single objective approaches. Likewise, 56% of reactive approaches are multi-

objective while 44% are single objective approaches as depicted figure. And it displays the testing environment on which a 
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particular approach was run to evaluate the performance metrics. It is clear that Cloud-Sim simulator is extensively used for 

conducting simulation experiment constituting 33.33% of experimental implementation followed by Cloud Analyst simulator 

with 19.44% of experimental implementation. C and C++, MATLAB implementation of load balancing approaches amount to 

11.11% each respectively while others constitute 19.44%. 

 

V.        CONCLUSION  

The work presents a comparative study on load balancing approaches in reviewed articles. The problem of load unbalancing in 

cloud computing was discussed along with driving factors that lead to this problem. An abstracted load balancing model was 

briefly discussed together with activities involved in load balancing process. A proper research methodology was followed in 

which the problem was studied in guidelines with Constructive Generic Framework (CGF) further reinforced by  

 

                                   

 
 

Systematic Literature Review (SLR) methodology. We framed a set of problem related questions and discussed them in the 

work. The data collected for this study had been gathered from five reputed potential databases that include IEEE Xplore digital 

library, Science Direct, ACM digital Library, Springer and Elsevier. The data search process was assisted by different tools and 

advanced filter options. The data was collected for the period from 2010 to June 2018. A multilevel taxonomy-based 

classification was proposed in this work where the classification process is done on five criteria. 
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