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Abstract:

With the rapid evolution of cloud computing, profit maximization has emerged as a key challenge for
cloud service providers (CSPs). While conventional strategies emphasize resource allocation and energy
efficiency, recent studies underscore the significance of customer satisfaction as a vital driver of service
demand and, ultimately, profitability. This paper presents a customer satisfaction-oriented optimization
model that integrates a multi-server configuration approach to enhance provider profits. A discrete hill
climbing algorithm is employed to identify the optimal server configuration based on factors such as
Quality of Service (QoS) and Price of Service (PoS). Experimental results demonstrate that increasing
service capacity significantly boosts customer satisfaction and market share, resulting in higher profits
despite the associated rise in operational costs.
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I. INTRODUCTION

Cloud computing has revolutionized the delivery of
computing services by providing on-demand access
to shared resources such as hardware, software,
storage, and processing power[1-4]. This model
eliminates the need for substantial upfront
infrastructure investments, making it an attractive
solution for organizations of all sizes. Industry
leaders like Amazon EC2, Microsoft Azure, and
Salesforce have been instrumental in advancing the
adoption of cloud computing by offering scalable
and cost-effective solutions[6-10].

In this highly competitive landscape, the
profitability of cloud service providers (CSPs)
largely depends on how effectively they configure
and manage their service platforms. One of the
most influential factors affecting profitability is
customer satisfaction, which plays a critical role in

determining service demand and user retention.
Satisfied customers are more likely to continue
using services, contribute to higher market share,
and generate sustained revenue[11-12].

However, existing profit maximization models
often overlook the nuanced relationship between
customer satisfaction and business outcomes[13].
These models tend to focus primarily on technical
aspects such as resource utilization and energy
efficiency, 1ignoring the psychological and
economic behaviors of cloud consumers[14-16].

To address this gap, this study introduces a
customer satisfaction-aware optimization model.
Grounded in economic theory, the proposed model
incorporates key factors such as Quality of Service
(QoS) and Price of Service (PoS) to guide cloud
platform  configuration decisions aimed at
maximizing profit.

A. Problem Statement
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Cloud service providers face a dual challenge:
® Maintaining high Quality of Service (QoS)
to ensure customer satisfaction.
® Minimizing operational costs
with resource provisioning.
Existing methods fail to incorporate customer

associated

psychology and satisfaction levels comprehensively.

Therefore, there's a need for:

e A formal definition of customer satisfaction
based on economic theory.

e An optimization model that balances service
capacity, costs, and revenue for maximum
profitability.

B. Objectives

e Develop a formalized formula for
customer  satisfaction in  cloud
environments.

e Analyze the interdependence between
customer satisfaction and profit.

e Implement a discrete hill climbing
algorithm to identify optimal multi-
server configurations.

II. RELATED WORKS

The growing emphasis on customer-centric service
delivery in cloud computing has led to increased
attention toward integrating customer satisfaction
into profit optimization models. This section
presents a review of the literature related to both
customer satisfaction in service systems and profit
maximization strategies in cloud environments.

A. Customer Satisfaction in Cloud
Computing

The concept of customer satisfaction has been
extensively studied in marketing and economics.
Cardozo (1965) was among the first to propose that
customer satisfaction leads to repeat purchase
behavior, laying the foundation for its integration
into business models. Howard and Sheth (1969)
introduced  psychological ~models describing
satisfaction as the evaluation of received value
against  expectations, while Churchill and
Surprenant (1982) focused on the disconfirmation
paradigm—the difference between expected and
perceived performance.
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In the context of cloud computing, customer
satisfaction has been modeled using economic
utility theory. Chen et al. proposed a utility-based
model where customer satisfaction depends on
service price and response time. Morshedlou and
Meybodi expanded this by incorporating user utility
and expected monetary value. However, these
models often fail to capture the full complexity of
customer experience, especially psychological
diversity among users.

B. Profit Maximization Models in Cloud

Systems

Profit maximization in cloud environments
typically involves optimizing resource allocation,
energy efficiency, and pricing strategies. Chaisiri et
al. proposed a stochastic programming model to
handle demand uncertainty. Cao et al. introduced a
multi-server configuration approach aimed at
maximizing provider profit by balancing server
speed and size.
Liu et al. focused on energy-aware profit models for
geo-distributed data centers, optimizing workload
distribution across multiple power markets. Wu et
al. developed SLA-based admission control and
scheduling strategies for SaaS providers to improve

profit while maintaining customer satisfaction
levels.

While several models incorporate technical
parameters like energy usage and resource

availability, few integrate customer satisfaction as a
core variable. Notably, Unuvar et al. introduced a
predictive model for selecting optimal cloud
availability zones based on user satisfaction, and
Chao et al. proposed ant colony optimization for
satisfaction-aware scheduling across distributed
data centers.

C. Research Gaps and Motivation

Despite these contributions, several gaps remain:

e Many models assume fixed or predictable
service demand, ignoring the dynamic
influence of customer satisfaction.

e Existing satisfaction models often lack
formal economic foundations and neglect
psychological variance among users.
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e Integration of satisfaction into multi-server
configuration strategies remains limited.

This paper addresses these gaps by proposing a
customer satisfaction-aware profit optimization
model. It formally defines customer satisfaction
from an economic standpoint and integrates it into a
discrete hill climbing algorithm to identify optimal
configurations for cloud platforms.
III. PROPOSED SYSTEM

A. System Architecture
The system consists of three tiers:

1. Customer

2. Business Service Provider (BSP)

3. Infrastructure Service Provider (ISP)
Customers request services via a queue-
based system. The BSP allocates resources
rented from the ISP and ensures QoS
through effective server configuration.

A queuing model (M/M/m) is used to
simulate request arrivals and processing,
where:

e A =request arrival rate

e | =service rate

e m = number of servers

B. Consumer Satisfaction Model
Customer satisfaction 1is defined as a
function of:

e QoS (Quality of Service): Modeled

by response time.

e PoS (Price of Service): Set by the

BSP.
A dissatisfaction penalty is introduced when
response time exceeds tolerable limits,
reducing overall satisfaction and profit.

C. Optimization Strategy
The Discrete Hill Climbing Algorithm is
used to:

e [teratively adjust the number of

servers and server speed.

e Measure profit changes based on

new configurations.

e Stop when no better configuration is

found.
IMPLEMENTATION AND MODULES
The system is implemented using:

IV.
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e Frontend: HTML, JSP, JavaScript
e Backend: Java (Tomcat), MySQL
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Fig. 1: System Flowchart
Here is the Fig. 1 flowchart representing the system
process for cloud-based profit optimization with
customer satisfaction integration.

Modules:
e Data Owner: Uploads and encrypts
files.
e Cloud Scheduler: Allocates

resources and schedules jobs.
e Cloud Servers: Manages storage and

processing.
e End User: Downloads files and
provides feedback.

The fig. 1 flowchart illustrates the operational flow
of the proposed cloud service system, which
integrates customer satisfaction feedback into job
scheduling and server configuration. It outlines how
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user requests are processed, how jobs are scheduled,
and how the system dynamically adjusts to optimize
profit and QoS.
V.  RESULTS AND ANALYSIS
The system simulates cloud environments such as
Eucalyptus, Nimbus, and Amazon EC2. Execution
results confirm:
e Customer satisfaction improves with higher
service capacity.
e Increased satisfaction leads to better market
share and profit.
e However, there is a trade-off due to higher
energy and rental costs.
The proposed system was implemented and tested
across simulated cloud environments, including

Configura  Service Customer Market Profit  Operational
tion Capacity Satisfaction Share % Cost ($)
(Servers) (%) (%)

Low 5 60 20 1000 500

Medium 10 75 35 2500 1200

High 15 85 50 3100 2000

Optimal 12 90 55 3800 1600
Eucalyptus, Nimbus, and Amazon EC2, to

evaluate its effectiveness in optimizing profit while
maintaining customer satisfaction. The
experimental setup involved varying the number of
servers and processing speeds, collecting feedback
from wusers, and observing the corresponding
changes in profit margins and satisfaction levels.

A. Cloud System Simulation Results
This paper presents the results and analysis of the
proposed cloud system simulation. The study
evaluates the relationship between service capacity,
customer satisfaction, market share, profit, and
operational cost across various server
configurations.
Customer Satisfaction by Configuration — Shows
how satisfaction improves as server capacity
increases.
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Fig. 2: Customer Satisfaction by Server
Configuration
Profit vs. Operational Cost — Highlights the trade-
off between increased revenue and higher expenses.
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Fig. 3: Profit and Operational Cost by
Configuration

Market Share by Configuration — Demonstrates

how optimal configurations yield the highest

market penetration.
A. Key Observations

Improved Customer Satisfaction:: The results

demonstrate a clear correlation between increased

service capacity and enhanced customer satisfaction.

When the system configuration allowed for higher

server availability and faster response times, users

reported a significantly improved experience.

e Higher Market Share and Profitability:: As
customer satisfaction increased, so did user
retention and service usage. This led to a greater
share of the simulated market and ultimately

H
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Page 2113



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 2, Mar-Apr 2025

boosted the overall profit of the cloud service
provider. The profit model confirmed that
satisfied customers are more likely to generate
recurring revenue.
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Fig. 4: Market Share by Configuration.

e Cost Trade-Off:: While increased service
capacity improved satisfaction and revenue, it
also resulted in higher operational costs,
particularly in server rental and energy
consumption. This highlights the importance of
finding an optimal configuration that balances
quality of service with cost efficiency.

B. Performance Insights
The discrete hill climbing algorithm used in the
system was effective in identifying profitable
configurations. By continuously adjusting the
number of active servers and their speed, the system
was able to:
e Reduce waiting times in the request queue.
e Improve QoS metrics.
e Maximize profit without excessive resource
overprovisioning.

VI.  CONCLUSION AND FUTURE WORKS

This research establishes a direct correlation

between customer satisfaction and profitability in

cloud computing. By defining a formal satisfaction
model and integrating it into a profit optimization
framework, CSPs can make informed decisions on
infrastructure configuration. The discrete hill
climbing algorithm efficiently identifies optimal
configurations under varying demand
conditions.This research highlights the critical
relationship between customer satisfaction and
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profitability in cloud computing environments. By
incorporating a formally defined customer
satisfaction model into a profit optimization
framework, cloud service providers (CSPs) can
make data-driven decisions about infrastructure
configuration that balance service quality and
operational cost. The implementation of a discrete
hill climbing algorithm proves effective in
dynamically identifying optimal server
configurations. It enables the system to adapt to
fluctuating demand, enhance service responsiveness,
and ultimately improve both customer experience
and profit margins.
Overall, the proposed model demonstrates that
customer satisfaction is not only a metric of service
quality but also a key driver of business
performance in the competitive landscape of cloud
services
Future Works
Future research may explore:
e Real-time dynamic
virtual resources.
e Incorporation of heterogeneous
environments.
e Advanced Al-based algorithms for better
prediction and configuration.
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