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I. INTRODUCTION 
 

Cloud computing enables users to access computing 

resources dynamically through internet-based 

service delivery models such as Infrastructure as a 

Service (IaaS), Platform as a Service (PaaS), and 

Software as a Service (SaaS). Modern cloud 

infrastructures host millions of user requests daily, 

making efficient resource allocation a critical 

requirement. Resource allocation determines how 

computational resources including CPU, memory, 

storage, and bandwidth are distributed among 

competing workloads. The primary objective of most 

commercial cloud providers is profit maximization 

through improved resource utilization and reduced 

operational costs. Consequently, profit-driven 

scheduling and allocation mechanisms have become 

widely adopted in large-scale cloud environments. 

Despite their financial advantages, these 

approaches introduce several challenges: 

• Resource unfairness 

• Increased energy consumption 

• SLA violations 

• User dissatisfaction 

• Reduced sustainability 

This study critically evaluates existing profit-driven 

allocation models and proposes a sustainable multi-

objective optimization framework that balances 

economic and operational objectives. 

 

II. RELATED WORK 
 

Several researchers have investigated cloud resource 

allocation using heuristic, metaheuristic, and AI-

based approaches.  

 

Smith and Brown (2022) introduced a dynamic VM 

scheduling model aimed at maximizing provider 

revenue. Although the approach improved resource 

utilization, it resulted in increased SLA violations 

during peak workloads. Kumar and Lee (2023) 

proposed an auction-based allocation strategy 

where users bid for cloud resources. While 

economically effective, the model favored high-

paying users and reduced fairness among tenants. 

 

Zhang et al. (2024) developed an AI-driven predictive 

allocation system using reinforcement learning 

techniques. Their approach improved workload 
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prediction accuracy but significantly increased 

computational overhead and energy usage. 

 

Rahman et al. (2025) proposed a hybrid multi-

objective scheduling framework considering profit, 

QoS, and energy efficiency simultaneously. Their 

results demonstrated improved system stability and 

reduced energy consumption. 

The literature reveals that most cloud allocation 

strategies prioritize profitability while insufficiently 

addressing sustainability and fairness concerns. 

 

III. CLOUD RESOURCE ALLOCATION 

MODELS 
 

Cloud resource allocation models can be categorized 

into the following types. 

 

Static Allocation 

Resources are allocated before execution and remain 

fixed during runtime. 

 

Dynamic Allocation 

Resources are dynamically reassigned according to 

workload variations. 

Market-Oriented Allocation 

Pricing and bidding mechanisms determine resource 

allocation priorities. 

Profit-Driven Allocation 

 

Resource allocation decisions prioritize: 

• Revenue generation 

• Infrastructure utilization 

• Cost reduction 

• SLA pricing optimization 

 

IV. PROFIT-DRIVEN DECISION-MAKING 

IN CLOUD COMPUTING 
 

Profit-driven scheduling mechanisms attempt to 

maximize provider earnings by optimizing resource 

allocation according to economic value. 

 

Core Characteristics 

• Priority-based workload scheduling 

• Dynamic pricing policies 

• SLA-dependent allocation 

• Demand-aware provisioning 

 

 Common Algorithms 

Heuristic Techniques 

• First Fit 

• Best Fit 

• Round Robin 

 

Metaheuristic Techniques 

• Genetic Algorithm 

• Particle Swarm Optimization 

• Ant Colony Optimization 

 

Artificial Intelligence Methods 

• Reinforcement Learning 

• Deep Neural Scheduling 

• Predictive Resource Allocation 

 

V. CRITICAL ANALYSIS OF PROFIT-

DRIVEN MODELS 

 

Resource Starvation 

High-paying tasks receive preferential treatment, 

causing low-priority workloads to experience 

increased waiting times and degraded performance. 

 

SLA Violations 

Overutilization of resources may lead to: 

• Increased latency 

• Task failures 

• Reduced throughput 

• Downtime 

 

Energy Consumption 

Continuous server operation for maximizing 

throughput significantly increases: 

• Power consumption 

• Cooling requirements 

• Carbon emissions 

 

Reduced Fairness 

Small-scale users often receive fewer resources 

during peak demand periods. 

 

Sustainability Challenges 

Profit-centric cloud infrastructures contribute to 

environmental concerns due to excessive energy 

utilization. 
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VI. PROPOSED MULTI-OBJECTIVE 

SUSTAINABLE FRAMEWORK 
 

The proposed framework integrates: 

1. Profit Optimization 

2. QoS Assurance 

3. Energy Efficiency 

4. Fairness Management 

 

Framework Components 

Workload Analyzer 

Analyzes incoming workloads and estimates 

resource requirements. 

SLA Monitor 

Continuously tracks SLA compliance metrics. 

Energy Manager 

Measures energy consumption and server utilization. 

Multi-Objective Scheduler 

Allocates resources based on combined 

optimization criteria. 

Dynamic VM Manager 

Handles VM migration and resource scaling. 

 

VII. PROPOSED ARCHITECTURE 

 
Figure 1: Sustainable Multi-Objective Cloud 

Architecture 

 

 

VIII. MATHEMATICAL FORMULATION 
 

The optimization objective is expressed as: 

Maximize F= αP+ βQ- γE  

Where: 

• (P) = Profit 

• (Q) = QoS Satisfaction 

• (E) = Energy Consumption 

• (α,β,γ) = Weight coefficients 

 

Subject to resource constraints: 

CPUi<=CPUmax,  Memoryi <=Memorymax 

 

This formulation balances profitability with 

sustainability objectives. 

 

IX. EXPERIMENTAL SETUP 
 

Parameter Configuration 

Simulation Tool CloudSim 

Hosts 50 

Virtual 

Machines 
200 

Workload Type Dynamic 

Scheduling 

Policies 

Profit-Driven, Energy-

Aware, Hybrid 

Metrics 

Evaluated 
Profit, Energy, SLA, QoS 

 

X RESULTS AND PERFORMANCE 

EVALUATION 
 

Comparative Analysis 

Algorit

hm 

Prof

it 

(%) 

Energy 

Consumpt

ion (%) 

SLA 

Violati

ons (%) 

QoS 

Satisfact

ion (%) 

Profit-

Driven 
95 88 24 70 

Energy-

Aware 
80 45 12 84 

Hybrid 

Multi-

Objecti

ve 

90 52 8 92 
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Discussion 

The experimental results indicate: 

• Profit-driven approaches achieve maximum 

revenue but consume higher energy. 

• Energy-aware methods reduce operational costs 

but slightly reduce profitability. 

• Hybrid multi-objective scheduling provides 

balanced performance with improved QoS and 

lower SLA violations. 

 

XI. ADVANTAGES OF THE PROPOSED 

FRAMEWORK 
 

The proposed system offers: 

• Balanced resource utilization 

• Improved QoS compliance 

• Reduced energy consumption 

• Fair resource distribution 

• Sustainable cloud operation 

• Enhanced system reliability 

 

XII. FUTURE RESEARCH DIRECTIONS 
 

Future work may focus on: 

• Carbon-aware cloud scheduling 

• Green data center optimization 

• Edge-cloud collaborative resource allocation 

• AI-driven adaptive orchestration 

• Federated cloud sustainability models 

 

XIII. CONCLUSION 
 

Profit-driven resource allocation models have 

become standard in commercial cloud computing 

infrastructures due to their ability to maximize 

provider revenue and infrastructure utilization. 

However, these approaches often neglect 

sustainability, fairness, and long-term QoS 

assurance. This paper critically analyzed the 

limitations of profit-oriented cloud scheduling 

mechanisms and proposed a sustainable multi-

objective optimization framework integrating 

profitability, QoS, and energy efficiency. 

Experimental evaluation demonstrated that hybrid 

allocation approaches significantly improve SLA 

compliance, reduce energy consumption, and 

enhance overall user satisfaction. Future cloud 

infrastructures should adopt intelligent and 

sustainable scheduling strategies to support next-

generation computing environments. 

 

REFERENCES 
 

1. Smith, J., & Brown, T. (2022). Dynamic Resource 

Allocation in Cloud Computing. IEEE 

Transactions on Cloud Computing, 10(3), 112–

125. 

2. Kumar, R., & Lee, S. (2023). Revenue-Aware 

Scheduling Techniques for Cloud Environments. 

Journal of Cloud Systems, 15(2), 45–60. 

3. Zhang, Y., Chen, L., & Wu, P. (2024). AI-Driven 

Resource Optimization in Cloud Data Centers. 

Future Generation Computer Systems, 140, 90–

104. 

4. Rahman, M., Ahmed, S., & Roy, D. (2025). Multi-

Objective Optimization for Sustainable Cloud 

Computing. Sustainable Computing Journal, 

18(1), 1–14. 

5. Buyya, R., Beloglazov, A., & Abawajy, J. (2021). 

Energy-Efficient Management of Data Centers. 

IEEE Cloud Computing, 8(5), 55–67. 

6. Mell, P., & Grance, T. (2020). The NIST Definition 

of Cloud Computing. National Institute of 

Standards and Technology. 

7. Singh, P., & Sharma, D. (2023). QoS-Aware VM 

Scheduling in Cloud Environments. International 

Journal of Cloud Applications, 11(4), 233–247. 

8. Beloglazov, A., & Buyya, R. (2022). Optimal 

Online Algorithms for Energy Efficient Resource 

Management. Concurrency and Computation, 

34(7), 1001–1015. 

9. Zhao, H., et al. (2024). Sustainable Scheduling 

Models for Cloud Infrastructures. Journal of 

Green Computing, 9(2), 145–160. 

10. Patel, K., & Srinivasan, R. (2025). Hybrid SLA-

Aware Resource Allocation Framework for Cloud 

Computing. International Journal of Distributed 

Systems, 20(1), 77–93. 


