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ABSTRACT— Simultaneous enhancement
of Quality of Service (QoS) characteristics is
difficult in the Cloud Computing (CC)
environment if the overall QoS offered is
inadequate for end users. In this research, the
Smart Message Passing Interface Approach
(SMPIA) is integrated with the Genetic
Algorithm (GA) and the Particle Swarm
Optimization (PSO) techniques for CC
applications. The PSO-SMPIA and GA-
SMPIA algorithms are described for task
scheduling and resource allocation, with the
goal of lowering makespan and overall
execution time while enhancing resource
utilization in CC. The primary contribution of
this study is to compute the maximum cost

for each transaction flow, which has not been
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addressed in prior research. This new
multipurpose function covers the flow load,
makespan load, virtual machine (VM)
capacity, and execution speed parameters.
Telecommunication deals and bids are
classified according to the type of flow. The
transaction flow allocation matrix to the VMs
is calculated using appropriate values. The
transaction flow is routed to the appropriate
VMs based on the selected matrix.
Furthermore, we investigate the impact of
makespan and overall execution time on
resource utilization. The findings indicate
that PSO-SMPIA outperforms Optimized-
SMPIA  (O-SMPIA), Fuzzy SMPIA
(FSMPIA), SMPIA, and GA-SMPIA in
terms of average resource consumption.

However, FSMPIA and O-SMPIA
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outperform other algorithms in terms of
improving makespan and overall execution
time, respectively. The entire execution time
and makespan are greatly lowered when
compared to other methods, which improves
the QoS offered to end users. Thus, GA-
SMPIA outperforms other algorithms by
simultaneously improving total execution
time and resource consumption while also

improving (minimizing) the makespan.

Index Terms — Cloud computing, Quality of
Service (QoS), task scheduling, resource
allocation, Smart Message Passing Interface
Approach (SMPIA), Genetic Algorithm
(GA), Particle Swarm Optimization (PSO),
virtual ~ machines (VMs), makespan

optimization, execution time, resource

utilization, metaheuristic optimization.

I. INTRODUCTION

Cloud computing has become one of the most
widely adopted paradigms for delivering
computing services due to its flexibility,
scalability, and cost-effectiveness. By
enabling on-demand access to shared
computing resources such as servers, storage,
networks, and applications, cloud computing
allows users to deploy and execute
applications without the need for maintaining

physical infrastructure. However, the rapid
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growth of cloud users and the increasing
complexity of cloud-based applications have
introduced significant challenges in resource
management, task scheduling, and Quality of
Service (QoS) assurance. Efficient task
scheduling plays a crucial role in cloud
environments, as improper allocation of tasks
to virtual machines can lead to increased
execution time, higher makespan, resource
underutilization, SLA violations, and poor
user satisfaction. Cloud service providers
must simultaneously consider several
conflicting parameters such as execution
time, makespan, operational cost, resource
utilization, virtual machine capacity, and
workload distribution. Traditional scheduling
algorithms, including First Come First Serve
(FCFS), Round Robin, and simple heuristic-
based methods, are insufficient to address
these  challenges  effectively.  These
approaches generally optimize a single
objective and fail to adapt to dynamic
workloads and  heterogeneous cloud
infrastructures. As a result, cloud systems
often experience inefficiencies such as load
imbalance, excessive processing delays, and
increased operational costs, ultimately
degrading the overall QoS delivered to end
users. To overcome these limitations,

metaheuristic optimization techniques have

gained significant attention in recent years
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due to their ability to explore large solution
spaces and provide near-optimal solutions
within acceptable time. Among these
techniques, Genetic Algorithm (GA) and
Particle Swarm Optimization (PSO) have
proven to be highly effective for solving
complex scheduling and resource allocation
problems in cloud computing. Genetic
Algorithm, inspired by the principles of
natural selection and evolution, is capable of
exploring diverse scheduling solutions
through operations such as selection,
crossover, and mutation. PSO, inspired by the
collective behaviour of bird flocks and fish
schools, efficiently exploits the search space
by guiding particles toward global and local
best solutions. However, when applied
independently, both GA and PSO have
certain limitations, such as slow convergence
or premature stagnation in local optima. In
this project, a hybrid optimization framework
1s proposed by integrating Genetic Algorithm
and Particle Swarm Optimization with a
Smart Message Passing Interface Approach
(SMPIA) to achieve QoS-aware and cost-
aware task scheduling in cloud environments.
The proposed system aims to simultaneously
minimize makespan and total execution time
while maximizing resource utilization and
maintaining SLA compliance. A major

contribution of this project is the computation

of the maximum cost for each transaction
flow, which has not been adequately
addressed in existing research. The proposed
multi-objective fitness function incorporates
flow load, makespan load, virtual machine
capacity, and execution speed to evaluate
scheduling decisions more comprehensively.
Transaction flows, particularly in cloud-
based telecommunication environments
involving deals and bids, are classified based
on their flow characteristics. Based on this
classification, a transaction flow allocation
matrix is generated and used to map
transaction flows to appropriate virtual
machines. This intelligent mapping ensures
that tasks are executed on suitable resources,
thereby improving performance and reducing
operational costs. To ensure fairness and
priority handling among multiple transaction
flows, the proposed system incorporates a
Priority-Based Fair Scheduling (PBFS)
algorithm. PBFS assigns priorities to tasks
based on predefined criteria and ensures
equitable distribution of cloud resources
while preventing starvation. By combining
PBFS with the hybrid GA-PSO SMPIA
framework, the system achieves balanced
workload distribution and enhanced QoS
performance under varying load conditions.
Additionally, the system supports dynamic

job migration, allowing tasks to be reassigned

https://ijerst.org/index.php/ijerst 225

Vol. 22, No. 2(4), 2026


https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

S5 il vl of Enoesio Researhand e ey

4

when a selected virtual machine becomes
unsuitable due to capacity constraints or
increased load. In conclusion, this project
presents an efficient and intelligent cloud
task scheduling framework that addresses the
limitations of traditional approaches by
adopting a hybrid metaheuristic optimization
strategy. By jointly optimizing multiple QoS
parameters and  incorporating  cost-
awareness, fairness, and security, the
proposed system offers a robust solution for
modern cloud computing environments. The
results confirm that hybrid GA-PSO based
SMPIA scheduling significantly improves
cloud performance and user satisfaction,

making it a promising approach for future

cloud resource management systems.

II. RELATED WORK

A. SG-PBFS: Shortest Gap—Priority Based
Fair Scheduling Technique for Job

Scheduling in Cloud Environment

With the rapid growth of cloud computing,
efficient job scheduling has become a critical
challenge to ensure fairness, reduced waiting
time, and optimal resource utilization. This
study introduces SG-PBFS (Shortest Gap—
Priority Based Fair Scheduling), a novel
scheduling technique designed to improve
job scheduling performance in cloud

environments. The proposed approach

Vol. 22, No. 2(4), 2026

prioritizes jobs based on the shortest gap
between job requirements and available
resources, while also maintaining fairness
among users. By combining priority-based
scheduling with fairness constraints, the
technique aims to minimize job starvation
and reduce overall turnaround time.
Simulation results demonstrate that SG-
PBFS outperforms traditional scheduling
algorithms in terms of average waiting time,
response time, and resource utilization. The
method shows improved QoS and better
workload handling under dynamic cloud
conditions. However, the approach may
introduce computational overhead when
dealing  with  highly  heterogeneous
workloads. Additionally, further
optimization is required to address scalability
issues in large-scale cloud infrastructures.
Overall, the study highlights the
effectiveness of intelligent scheduling

techniques in enhancing cloud performance

and fairness.

B. Priority-Based Job Scheduling
Technique Utilizing Gaps to Increase
the Efficiency of Job Distribution in

Cloud Computing

The increasing demand for cloud services
requires efficient job scheduling mechanisms
to ensure balanced resource utilization and

improved system performance. This study
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proposes a priority-based job scheduling
technique that utilizes resource gaps to
enhance the efficiency of job distribution in
cloud computing environments. The method
assigns priorities to incoming jobs while
intelligently identifying idle or underutilized
resource gaps to schedule tasks more
effectively. By filling these gaps, the
proposed approach reduces resource wastage
and improves overall throughput.
Experimental evaluations show that the
technique significantly lowers average
waiting time and turnaround time compared
to conventional scheduling algorithms. The
approach also improves fairness among jobs
with different priority levels and enhances
Quality of Service (QoS). However, the
scheduling strategy may face limitations
when handling highly dynamic workloads.
Additionally, the computational complexity
can increase in large-scale cloud systems.
Overall, the study demonstrates that gap-
aware priority scheduling can substantially
improve job distribution efficiency in cloud

computing environments.

C. MTD-DHJS:
Task Scheduling Algorithm for Cloud

Makespan-Optimized

Computing with Dynamic

Computational Time Prediction

Efficient task scheduling is a major challenge

in cloud computing due to varying workloads

Vol. 22, No. 2(4), 2026

and unpredictable execution times. This
study presents MTD-DHIJS, a makespan-
optimized task scheduling algorithm that
incorporates dynamic computational time
prediction to improve scheduling decisions.
The proposed approach estimates task
execution time dynamically and assigns tasks
to appropriate virtual machines to minimize
overall makespan. By accurately predicting
computational time, the algorithm enhances
load balancing and resource utilization in
cloud environments. Experimental results
show that MTD-DHJS significantly reduces
makespan  and

improves  throughput

compared to  traditional  scheduling
algorithms. The method also contributes to
lower task completion time and better system
performance under dynamic conditions.
However, the accuracy of the model depends
on reliable time prediction, which can be
challenging in highly volatile environments.
Additionally, the algorithm may introduce
computational overhead when scaling to very
large cloud infrastructures. Overall, the study
demonstrates that integrating dynamic

prediction into scheduling algorithms can

effectively optimize cloud task execution.

D. Multi-Objective Grey Wolf Optimizer
Algorithm for Task Scheduling in
Cloud-Fog Computing
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The integration of cloud and fog computing
introduces new challenges in task scheduling
due to distributed resources and diverse
performance requirements. This study
proposes a multi-objective task scheduling
approach based on the Grey Wolf Optimizer
(GWO) algorithm to efficiently manage tasks
in cloud—fog computing environments. The
proposed algorithm simultaneously
optimizes multiple objectives, including
execution time, energy consumption, and
resource utilization. By mimicking the
leadership hierarchy and hunting behavior of
grey wolves, the algorithm effectively
balances workloads between cloud and fog
nodes. Experimental results demonstrate
improved  performance compared to
traditional and single-objective scheduling
algorithms, particularly in terms of reduced
latency and better energy efficiency. The
approach also enhances system scalability
and Quality of Service (QoS). However, the
algorithm may  experience increased
computational complexity as the number of
tasks and nodes grows. Additionally, fine-
tuning of algorithm parameters is required to
achieve optimal results in highly dynamic
environments. Overall, the study highlights
the effectiveness of metaheuristic multi-
objective optimization for task scheduling in

cloud—fog systems.

III. PROPOSED METHODOLOGY

The proposed system presents a multi-
objective, QoS-aware and cost-aware
approach for efficient cloud resource
management. The main goal of the system is
to minimize operational cost while ensuring
high Quality of Service (QoS) and strict SLA
fulfillment. It calculates the maximum
allowable cost for each transaction flow to
support better financial control in cloud
environments. The system simultaneously
optimizes multiple parameters such as cost,
performance, and resource utilization using a

combined intelligent MPI-based method.

This approach is specifically designed for
transactions and tenders in  cloud
telecommunications ~ environments.  To
enhance optimization efficiency, the system
integrates Genetic Algorithms (GA) with
Particle Swarm  Optimization (PSO).
Priority-Based Fair Scheduling (PBFS) is
used as the core scheduling algorithm to
ensure fairness among tasks while respecting

priority constraints.

The system also supports secure Ccross-
domain authentication and key agreement
mechanisms. New cross-domain certificates
are generated based on local digital
certificates to improve trust management.

Smart certificate re-issuance avoids insecure
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system enhances security, efficiency, and ME:s:rge
fairness in cloud resource allocation while st

maintaining high performance and reliability.
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3. JSP Dashboard

Displays the uploaded encrypted data along
with file details and timestamps. It also
shows the transaction status, verification
results, pending registration details, and
overall project modules. The dashboard acts
as the user interface for monitoring stored

data, status, and user details etc.

4. MySQL Database

The MySQL database is used to maintain
user details, device metadata, and other non-
critical information that supports the
system’s operation. While data is securely
stored on the database to guarantee
immutability and tamper-resistance, the
database handles supporting records such as
login credentials, user roles, and system logs.
This hybrid storage approach ensures both
efficient system performance and strong data
security by separating critical data from

auxiliary information.

IV. EXPERIMENTAL RESULTS AND
ANALYSIS

The experimental results show that the
proposed GA-SMPIA and PSO-SMPIA
algorithms  improve QoS-aware task
scheduling in cloud environments by

reducing makespan and overall execution

Vol. 22, No. 2(4), 2026

time while enhancing resource utilization.
PSO-SMPIA achieved the best average
resource utilization, whereas GA-SMPIA
provided the best overall balance between
execution time, makespan, and resource
consumption. Compared with existing
methods, the proposed hybrid approach

significantly improves scheduling efficiency

and cloud resource management.

Fig. 2: Home Page

Quality of Service-Aware Scheduling in Cl«
Platforms Using a Hybrid Approach

Fig. 3: Admin Login
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This project successfully presents an efficient
cloud task scheduling system that improves
resource utilization and Quality of Service.
The system manages user requests, file
uploads, and server allocation through a
structured scheduling process. By analyzing
task size and server capacity, the system
selects suitable resources for execution.
Priority-based scheduling ensures fair
allocation of resources among multiple users.
The system continuously monitors server
load and prevents overload through job
migration. Administrative monitoring helps
track user activity and system performance.
Execution details are recorded for analysis
and evaluation. The proposed approach
reduces execution time and improves overall
system efficiency. It also helps in better
utilization of available cloud resources. The
system provides reliable task execution even
under heavy workloads. The implementation
demonstrates effective coordination between
users, servers, and scheduling logic. Overall,
the project offers a practical solution for
cloud resource management. It can serve as a
foundation for advanced cloud scheduling

systems in the future.
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