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A B S T R A C T

A growing number of services, accessible and usable by individuals and businesses on a pay-as-you-go basis,
are being made available via cloud computing platforms. The business services paradigm in cloud computing
encounters several quality of service (QoS) challenges, such as flow time, makespan time, reliability, and
delay. To overcome these obstacles, we first designed a resource management framework for cloud computing
systems. This framework elucidates the methodology of resource management in the context of cloud job
scheduling. Then, we study the impact of a Virtual Machine’s (VM’s) physical resources on the consistency
with which cloud services are executed. After that, we developed a priority-based fair scheduling (PBFS)
algorithm to schedule jobs so that they have access to the required resources at optimal times. The algorithm
has been devised utilizing three key characteristics, namely CPU time, arrival time, and job length. For optimal
scheduling of cloud jobs, we also devised a backfilling technique called Earliest Gap Shortest Job First (EG-SJF),
which prioritizes filling in schedule gaps in a specific order. The simulation was carried out with the help of
the CloudSim framework. Finally, we compare our proposed PBFS algorithm to LJF, FCFS, and MAX–MIN and
find that it achieves better results in terms of overall delay, makespan time, and flow time.

1. Introduction

With the rapid adoption of virtualized Information technology (IT)
components such as databases, servers, and on-demand storage, a
growing variety of cloud services are being delivered to consumers and
businesses under a billing model over the wired and wireless Internet.
This is because cloud computing, which is the most popular model for
resource delivery, allows any resource to be delivered as a service,
including networks, platforms, software, and applications. Similar to
social economy services, quality of service (QoS) requirements in the
cloud, such as cost, energy consumption, security, and reliability, are
the main challenges for cloud service providers, which are receiving
more and more attention from enterprises and academia [1–3]. Among
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these obstacles, the flow time, makespan time, and resource utilization
are three of the most important concerns for cloud customers and
providers.

Currently, popular enterprise schedulers, like First Come First
Served (FCFS) [4], are widely used to manage jobs because of their
simplicity and flexibility of implementation. FCFS schedules jobs based
on the order in which they are submitted and the availability of
resources required for each job. Although FCFS offers several benefits
and is widely used, its fairness attribute often results in low utilization
of resources because jobs cannot be executed if there are older jobs
in the queue, even if the resources are available that are required. In
addition, the FCFS approach is ineffective for scheduling interactive
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