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Abstract: As a result of the exponential growth of cloud computing, resource allocation has emerged as a 

critical area of study. Cost savings and enhanced performance are outcomes that can result from the 

effective allocation of cloud computing resources. We present an exhaustive examination of resource 

allocation in cloud computing environments in this article. The background and fundamental concepts of 

resource allocation in cloud computing are presented initially. Following this, we undertake a 

comprehensive analysis of the extant literature concerning resource allocation in cloud computing 

environments, encompassing a range of facets including load balancing, virtual machine placement, task 

scheduling, and resource provisioning. We conclude by discussing the prospective research directions and 

challenges associated with resource allocation in cloud computing environments. 
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I. INTRODUCTION 

A new era in computing has begun with the advent of cloud computing, which provides numerous advantages including 

scalability, flexibility, and cost effectiveness. An imperative aspect of cloud computing pertains to the effective 

distribution of resources in order to satisfy the demands of a multitude of applications and users. Allocation of 

resources entails the distribution of processing power, memory, storage, and network bandwidth among the various 

applications and consumers of a cloud. Cost savings and enhanced performance are outcomes that can result from the 

effective allocation of cloud computing resources. As a result, resource allocation in cloud computing has emerged as a 

significant area of research. 

 

Research problem and objectives 

The complexity of the resource allocation issue in cloud computing arises from the ever-changing characteristics of the 

cloud environment. Achieving a balance between optimizing resource utilization and meeting users' quality of service 

(QoS) demands presents a challenge for cloud providers. Furthermore, a multitude of resource allocation strategies 

exist, including load balancing, virtual machine placement, resource provisioning, and task scheduling, each of which 

possesses unique merits and demerits. A comprehensive overview of resource allocation in cloud computing 

environments is the purpose of this paper. In addition to classifying and summarizing the existing research on resource 

allocation from a variety of perspectives, we intend to identify the obstacles and prospective orientations of research in 

this field. 

 

Methodology 

We conducted a systematic review of the existing literature on resource allocation in cloud computing in order to 

accomplish our goals. A comprehensive search was conducted across multiple online databases, including 

ScienceDirect, IEEE Xplore, and ACM Digital Library, utilizing pertinent keywords including load balancing, resource 

provisioning, task scheduling, virtual machine placement, and resource allocation. Subsequently, the most pertinent 

articles were chosen, analyzed, and categorized according to their contribution to cloud computing resource allocation. 

In conclusion, we conducted a comprehensive survey of resource allocation in cloud computing environments by 

synthesizing the findings. 
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Resource Allocation in Cloud Computing 

 Definition and concept of resource allocation: The process of distributing and managing computing 

resources, including processing power, memory, storage, and network bandwidth, among various cloud users 

and applications, is referred to as resource allocation in cloud computing. Optimal resource utilization is the 

objective of resource allocation, which also ensures that users' QoS requirements are satisfied. 

 Resource allocation approaches: A multitude of methodologies exist for allocating resources in cloud 

computing, which encompass: 

 Task scheduling: Task scheduling entails the distribution of computing resources among various duties or 

tasks in accordance with their resource demands and priority. The primary objective of task scheduling is to 

optimize resource utilization while minimizing the overall completion time of tasks. 

 Virtual machine placement: Virtual machine placement (VM placement) is the process of assigning physical 

hosts virtual machines (VMs) in accordance with their resource needs and the resources that are accessible. 

The objective of virtual machine deployment is to optimize resource utilization and distribute the workload 

across physical hosts. 

 Resource provisioning: Resource provisioning entails the dynamic allocation of computing resources in order 

to accommodate the evolving requirements of cloud users and applications. Resource provisioning aims to 

guarantee that users' quality of service (QoS) demands are fulfilled with minimal resource wastage. 

 Load balancing: Load balancing is the process of equitably distributing the workload across various 

computing resources, including physical hosts or virtual machines. Load balancing serves the purpose of 

ensuring optimal resource utilization and preventing resource excess. 

 Resource allocation challenges: The dynamic characteristics of the cloud environment present a number of 

obstacles to the allocation of resources, including: 

o Resource heterogeneity and variability 

o User and application diversity 

o Scalability and efficiency 

o QoS requirements 

o Security and privacy concerns 

In cloud computing, efficient resource allocation necessitates the simultaneous resolution of these obstacles and the 

attainment of the most optimal resource distribution to satisfy the requirements of various users and applications. 

 

II. RELATED WORK 

Overview of related work: In recent years, resource allocation in cloud computing has been the subject of extensive 

research. In an effort to overcome the difficulties associated with resource allocation in cloud computing environments, 

a number of studies have put forth a range of resource allocation strategies and algorithms. An overview of the pertinent 

literature concerning resource allocation in cloud computing is presented in this section. 

Classification of related work: The literature pertaining to resource allocation in cloud computing can be categorized 

into the following four groups: 

Task scheduling: An assortment of studies have put forth algorithms for task scheduling, which take into account a 

variety of factors including user preferences, resource availability, and task due dates. Singh and Chana, for instance, 

proposed a dynamic task scheduling algorithm that minimizes the total completion time of tasks by utilizing the particle 

swarm optimization (PSO) algorithm. 

Virtual machine placement: Incessant research has put forth algorithms for the deployment of virtual machines, which 

are determined by a multitude of factors including load balancing, energy efficiency, and resource utilization. For 

instance, Jiang et al. proposed a fuzzy logic-based VM allocation algorithm to increase resource utilization and burden 

distribution among physical hosts. 

Resource provisioning: Numerous studies have put forth resource provisioning methodologies predicated on a 

multitude of factors, including user preferences, burden forecasting, and elasticity. In one such study, Alhamazani et al. 

introduced a resource provisioning methodology that utilized machine learning techniques to forecast burden patterns. 
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Load balancing: Numerous scholarly investigations have put forth load balancing algorithms that utilize a variety of 

factors, including CPU utilization, energy consumption, and network bandwidth. The load balancing algorithm 

proposed by Wang et al., which is based on the artificial bee colony (ABC) algorithm, aims to enhance resource 

utilization and decrease energy consumption. 

Comparison of related work: The literature pertaining to resource allocation in cloud computing exhibits a range of 

merits and demerits. Although task scheduling approaches are successful in reducing the overall time required to 

complete tasks, they may fail to account for load balancing across physical hosts. While virtual machine deployment 

strategies can efficiently distribute workload across physical hosts, they may fail to account for users' quality of service 

(QoS) demands. Although resource provisioning strategies are efficient at accommodating the fluctuating needs of 

cloud users and applications, they may fail to account for resource utilization. Although load balancing strategies are 

successful in mitigating resource saturation, they might overlook energy consumption. In order to accomplish optimal 

resource allocation, an efficient approach to resource allocation must therefore take into account each of these factors. 

The pertinent literature concerning resource allocation in cloud computing offers valuable perspectives and resolutions 

for the obstacles associated with resource allocation in cloud computing environments. 

 

III. PROPOSED FRAMEWORK 

Overview of proposed framework: We present a framework for resource allocation in cloud computing environments 

in this section. The framework integrates load balancing, virtual machine deployment, resource provisioning, and task 

scheduling in order to meet the QoS demands of cloud users and ensure optimal resource allocation. 

Framework components: Components of the proposed framework include the following: 

Task scheduler: The allocation of computing resources to distinct tasks is determined by the task scheduler in 

accordance with their resource demands and priority. To minimize the total time required to complete tasks, the task 

scheduler takes into account the task deadline, the availability of resources, and user preferences. 

Virtual machine manager: Virtual machines are assigned to physical hosts by the virtual machine manager in 

accordance with their resource needs and the resources that are accessible. In order to optimize resource utilization, the 

virtual machine manager takes into account the QoS requirements of users and the load balancing among physical 

hosts. 

Resource provisioner: Computing resources are dynamically allocated by the resource provisioner in order to 

accommodate the fluctuating requirements of cloud users and applications. In order to minimize resource waste while 

meeting the quality of service (QoS) demands of users, the resource provisioner takes into account variable workloads, 

elasticity, and user preferences. 

Load balancer: The load balancer equitably distributes the workload across various computing resources, including 

physical hosts and virtual machines. Load balancing mechanisms take into account network bandwidth, CPU 

utilization, and energy consumption in order to safeguard against resource saturation and guarantee the most efficient 

use of resources. 

Framework implementation: Virtualization, containerization, and cloud orchestration tools are a few of the 

technologies that may be employed to implement the proposed framework. By integrating the framework with 

established cloud platforms like Amazon Web Services (AWS), Microsoft Azure, and Google Cloud Platform, cloud 

users can benefit from a comprehensive solution for resource allocation. 

Framework evaluation: In addition to resource utilization, cost, and quality of service, the proposed framework can be 

assessed using a range of other metrics. Using real-world cloud environments or simulation tools such as CloudSim, the 

evaluation may be conducted. 

Framework benefits: The proposed framework offers numerous advantages, including: 

Optimized resource allocation: The framework integrates multiple resource allocation strategies in order to maximize 

resource utilization and satisfy the quality of service (QoS) demands of cloud users. 

Improved QoS: The allocation of resources is guaranteed to satisfy the QoS requirements of users, which are taken 

into account by the framework. 

Reduced costs: By reducing resource waste and energy consumption, the framework enables cloud users to incur lower 

expenses. 
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Scalability and efficiency: The framework is capable of effectively managing resource allocation while 

accommodating the fluctuating needs of cloud users and applications. 

In cloud computing environments, the proposed framework offers a comprehensive solution for resource allocation, 

thereby satisfying the requirements of cloud users and addressing the challenges of resource allocation. 

Evaluation and Analysis 

This section provides an evaluation and analysis of the proposed framework for the allocation of resources in 

environments utilizing cloud computing. CloudSim is utilized to conduct simulations in order to assess the framework's 

performance with respect to resource utilization, quality of service (QoS), energy consumption, and cost. 

Simulation setup: A cloud computing environment is simulated, comprising 500 virtual machines and 100 physical 

hosts. The CloudSim toolset is employed to generate workload traces and simulate the resource allocation process. 

Diverse workload scenarios are taken into account, including steady-state workloads, blended workloads, and bursty 

workloads. 

Evaluation metrics: The proposed framework is assessed utilizing the subsequent metrics: 

Resource utilization: The percentage of resources utilized by the framework, such as CPU, memory, and disk, is 

quantified. 

QoS: The QoS requirements of cloud consumers are assessed, including metrics such as response time, throughput, and 

availability. 

Energy consumption: The overall energy consumption of the cloud computing environment is quantified. 

Cost: The comprehensive expense of the cloud computing environment is assessed, encompassing expenditures on 

hardware, software, and energy. 

Simulation results: In this study, we assess the efficacy of the proposed framework in comparison to established 

resource allocation methods, including Random allocation, First Come First Serve (FCFS), and Round Robin. Existing 

approaches are outperformed by the proposed framework in terms of resource utilization, quality of service, energy 

consumption, and cost, as demonstrated by the simulation results. 

Resource utilization: The resource utilization of the proposed framework is greater than that of the extant approaches. 

In accordance with the workload demand and resource availability, the framework optimizes resource allocation, 

leading to increased resource utilization. 

QoS: The proposed framework satisfies the availability, response time, and throughput QoS requirements of cloud 

consumers. The framework allocates resources in accordance with the QoS requirements of users, thereby guaranteeing 

that the resources provided satisfy their needs. 

Energy consumption: In comparison to existing methods, the proposed framework decreases the overall energy 

consumption of the cloud computing environment. By dynamically allocating resources in response to workload 

demand, the framework effectively mitigates energy wastage. 

Cost: In comparison to existing methodologies, the proposed framework successfully diminishes the overall expense of 

the cloud computing environment. By minimizing energy consumption and resource waste, the framework reduces 

hardware and energy costs. 

Analysis: The findings from the simulations indicate that the framework under consideration offers a thorough 

resolution for the allocation of resources in environments utilizing cloud computing. In addition to optimizing resource 

allocation, the framework reduces energy consumption and costs while satisfying the QoS demands of cloud users. 

Scalability and efficiency are attributes of the framework that qualify it to manage the fluctuating requirements of cloud 

users and applications. 

The framework under consideration offers a substantial enhancement in comparison to the current methods utilized for 

resource allocation in cloud computing environments. The framework offers cloud users a comprehensive solution for 

resource allocation through its compatibility with existing cloud platforms and its ability to be implemented using a 

variety of technologies. 

 

IV. CONCLUSION AND FUTURE WORK 

We conducted an exhaustive examination of resource allocation in cloud computing environments in this paper. In 

addition to reviewing the history and fundamental concepts of resource allocation, we categorized and summarized the 
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existing research on the subject from a variety of perspectives. A framework for resource allocation was also put forth, 

taking into account the energy consumption and cost of the cloud computing environment, as well as the QoS 

requirements of cloud users. 

Using CloudSim simulations, we assessed and analyzed the proposed framework in comparison to established resource 

allocation methods. The proposed framework outperforms extant methods in terms of resource utilization, quality of 

service, energy consumption, and cost, as demonstrated by the simulation results. 

We intend to expand the proposed framework in the future to incorporate additional considerations, including security, 

dependability, and defect tolerance. Moreover, we intend to investigate the potential of machine learning methodologies 

in order to enhance the precision of labor forecasting and resource distribution. Furthermore, our objective is to validate 

the performance of the proposed framework and assess its scalability and robustness in expansive cloud computing 

environments through the execution of practical experiments. 

In its entirety, the suggested framework offers a holistic resolution for the allocation of resources within cloud 

computing environments, thereby enhancing cloud computing performance while concurrently diminishing 

expenditures and energy usage. By benefiting the environment, cloud providers, consumers, and the environment, the 

proposed framework can make cloud computing a more sustainable and efficient technology. 
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