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ABSTRACT

The proliferation of cloud computing presents a significant challenge for enterprises: entrusting mission-
critical data to remote service providers. The widespread adoption of cloud services is fundamentally
hampered by a lack of robust and reliable trust evaluation mechanisms. To address this critical obstacle, this
paper introduces a novel reputation-based trust model designed to accurately assess the trustworthiness of
Cloud Service Providers (CSPs). Our proposed model uniquely integrates three key metrics: direct customer
feedback, historical server rejection rates, and real-time server workload. A specialized trust evaluation
algorithm processes these inputs to generate a comprehensive reputation score. Experimental results validate
the efficacy of our approach, demonstrating a more efficient and accurate evaluation of CSP trustworthiness
compared to existing models.

Keywords: Cloud Security, Trust Management, Reputation-Based Model, Cloud Service Provider (CSP)
Evaluation, Trustworthiness Metrics.

INTRODUCTION

In less than two decades, cloud computing has transitioned from a novel paradigm to the fundamental
backbone of modern digital enterprise and innovation. It is no longer just an alternative to on-premises
infrastructure but a catalyst for digital transformation, offering an ever-expanding portfolio of on-demand
services. The initial value proposition—"why buy when you can rent?"—has matured into a strategic
imperative focused on agility, global scale, and continuous innovation.

According to the National Institute of Standards and Technology (NIST), cloud computing is defined by five
essential characteristics: on-demand self-service, broad network access, resource pooling, rapid elasticity, and
measured service. These characteristics are delivered through a combination of service and deployment
models.

Service Models: The 'As-a-Service' Evolution

The traditional service models—Infrastructure as a Service (1aaS), Platform as a Service (PaaS), and Software
as a Service (SaaS)—remain central, but their capabilities have deepened and the lines between them have
blurred.

Infrastructure as a Service (1aaS): This model provides the foundational compute, storage, and networking
resources.

Extra Information: Beyond virtual machines and databases, modern laaS includes highly specialized
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hardware like GPUs and TPUs for AI/ML workloads, and sophisticated networking services like dedicated
interconnects and global virtual private clouds (VPCs). Leading providers like Amazon Web Services (AWS),
Microsoft Azure, and Google Cloud Platform (GCP) are in a constant race to offer the most performant and
cost-effective infrastructure.

Latest Update (2025): The trend in laaS is towards "Cloud-Native" infrastructure, where resources are
managed through code (Infrastructure as Code - 1aC) and designed to work seamlessly with container
orchestration platforms like Kubernetes. This provides unprecedented automation and scalability.

Platform as a Service (PaaS): PaaS offers a managed platform for developers to build, deploy, and manage
applications without worrying about the underlying infrastructure.

Extra Information: This layer has seen tremendous growth, abstracting away not just operating systems but
entire development environments. It includes services for databases, analytics, machine learning, and 10T.

Latest Update (2025): The most significant evolution in PaaS is the dominance of Serverless Computing
(also known as Function-as-a-Service or FaaS). Serverless platforms like AWS Lambda and Azure Functions
allow developers to run code in response to events without provisioning or managing any servers, leading to
extreme cost efficiency and scalability for event-driven applications.

Software as a Service (SaaS): This model delivers complete software applications over the internet on a
subscription basis.

Extra Information: SaaS is the most visible layer of the cloud, encompassing everything from Customer
Relationship Management (CRM) like Salesforce to productivity suites like Microsoft 365 and Google
Workspace.

Latest Update (2025): The latest trend in SaaS is the infusion of Generative Al. SaaS applications are
increasingly embedding Al capabilities to offer intelligent features like automated content creation, predictive
analytics, and conversational interfaces, dramatically enhancing user productivity and business value.

Deployment Models: A Hybrid, Multi-Cloud World

The choice of how to deploy cloud resources has become more strategic, moving beyond a single model to a
blend that best fits an organization's security, compliance, and performance needs.

Public Cloud: Services are delivered over the public internet and shared across organizations. It offers the
greatest scalability and cost-effectiveness.

Private Cloud: The cloud infrastructure is operated solely for a single organization, either on-premises or
hosted by a third-party provider. This offers enhanced security and control.

Community Cloud: A collaborative effort in which infrastructure is shared among several organizations from
a specific community with common concerns (e.g., security, compliance).

Hybrid Cloud: This model integrates a private cloud with one or more public cloud services, allowing data
and applications to be shared between them.

Latest Update (2025): Hybrid cloud is no longer just a transitional phase but a permanent strategy for most
large enterprises. It allows them to keep sensitive data in a private cloud while leveraging the vast service
portfolio of public clouds for development, analytics, and disaster recovery.

Multi-Cloud: This is a strategy where an organization utilizes two or more cloud computing services from
different public providers.

Latest Update (2025): Multi-cloud has become the de facto standard. Its primary drivers are avoiding vendor
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lock-in, accessing "best-of-breed™ services from different providers, and improving resilience. However, it
introduces significant management complexity and new security challenges.

The Benefits and the Burdens of the Cloud

While the benefits are clear, the increasing reliance on cloud services introduces significant challenges that
directly motivate the need for robust trust models.

Established Benefits:
a) Scalability & Elasticity: Dynamically scale resources up or down based on demand.

b) Resilience: Leverage mirrored solutions and geographically distributed data centers for high availability and
disaster recovery.

c) Cost Efficiency: Shift from capital expenditure (CapEX) to operational expenditure (OpEX) with pay-as-you-
go pricing.

d) On-Demand Self-Service: Provision computing capabilities automatically without human intervention.
e) Broad Network Access: Access capabilities over the network via standard mechanisms.

f) Resource Pooling & Location Independence: Providers serve multiple customers from a shared pool of
resources, with the customer having no control or knowledge over the exact location of the provided resources.

Emerging Challenges and the Trust Deficit (Latest Update):

The very benefits of the cloud—shared resources, global accessibility, and complex supply chains—create a
significant trust deficit. As data and critical operations move outside the traditional enterprise perimeter, new
risks emerge:

Misconfigurations and Insecure APIs: Now considered the leading cause of cloud security incidents, simple
errors in configuring cloud services or poorly secured Application Programming Interfaces (APIs) can lead to
massive data breaches.

Sophisticated Cyber Threats: Attackers are increasingly targeting cloud environments with advanced
persistent threats (APTs) and ransomware, exploiting the interconnectedness of cloud services.

Lack of Transparency and Control: In a multi-cloud environment, gaining a unified view of security posture
and enforcing consistent policies is incredibly difficult, leading to blind spots and a loss of control.

Data Sovereignty and Compliance: Ensuring that data is stored and processed in accordance with national
and international regulations (like GDPR) is a major challenge when using global cloud providers.

The Modern Challenges of Cloud Adoption: Beyond Basic Definitions

While the benefits of cloud adoption are compelling, navigating its challenges is critical for long-term success.
The initial hurdles of security, privacy, and trust have not disappeared; instead, they have evolved into more
complex and nuanced problems that demand sophisticated solutions.

a) Security: The Evolving Threat Landscape

Security remains the paramount concern, encompassing the traditional tenets of confidentiality, integrity, and
availability (the CIA triad).

Extra Information & Latest Updates (2025): The focus has shifted from perimeter defense to a data-centric
approach. Modern cloud security is dominated by the principles of Zero Trust Architecture (ZTA), which
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dictates that no entity, whether inside or outside the network, should be trusted by default. Every access
request must be continuously verified. The biggest threats are no longer just external attacks but also include
cloud infrastructure misconfigurations, insecure APIs, and sophisticated supply chain attacks where
malicious code is injected into third-party services that are integrated into the cloud environment.

b) Privacy: The Regulatory and Ethical Minefield
Protecting customer data is not just a technical challenge but a legal and ethical one.

Extra Information & Latest Updates (2025): The global regulatory landscape has become a complex
patchwork of laws like the GDPR in Europe, CCPA/CPRA in California, and others worldwide. This creates
significant data sovereignty challenges, where organizations must ensure data is stored and processed
according to the specific laws of the region where their customers reside. The rise of Al in the cloud introduces
new privacy dilemmas regarding how customer data is used to train machine learning models, demanding
greater transparency and user consent.

c) Trust: The Foundation of the Digital Ecosystem

Trust is the subjective yet critical assurance that a provider's technology, processes, and people will function as
expected, safeguarding an organization's assets and reputation.

Extra Information & Latest Updates (2025): In a multi-cloud world, trust is not a simple binary decision. It
is dynamic and contextual. An enterprise might trust a CSP for development workloads but not for hosting its
most sensitive intellectual property. The challenge is to quantify and continuously monitor this trust, moving it
from a "gut feeling” to a data-driven metric.

d) Interoperability and Portability: Escaping the Vendor Lock-in

Interoperability is the ability to move and manage workloads seamlessly between different cloud
environments.

Extra Information & Latest Updates (2025): While initially a concern for switching providers,
interoperability is now crucial for enabling hybrid and multi-cloud strategies. The widespread adoption of
open-source standards, particularly Kubernetes for container orchestration, has significantly improved
technical interoperability. However, challenges remain at the higher levels of PaaS and SaaS, where
proprietary APIs and differing service configurations can still create significant vendor lock-in.

e) Service Level Agreements (SLAS): From Availability to Experience

SLAs are the contractual guarantees a provider makes regarding the performance and availability of its
services.

Extra Information & Latest Updates (2025): Traditional SLAs, focused on uptime percentages (e.g.,
99.99%), are no longer sufficient. The industry is moving towards Experience Level Agreements (XLAS).
XLAs focus on the actual quality of the end-user experience, incorporating metrics like application response
time, transaction success rates, and overall user satisfaction, providing a more holistic measure of service
quality.

The convergence of these challenges underscores a central theme: as cloud systems become more powerful
and complex, the mechanisms for ensuring their reliability and security must evolve in lockstep. This is
precisely why the concepts of trust and reputation have moved from academic discussion to practical necessity.

Defining Trust and Reputation in the Modern Cloud Context

In the intricate digital ecosystem of cloud computing, trust and reputation are indispensable, yet distinct,
concepts that form the basis for decision-making.
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Trust: A Subjective, Context-Sensitive Belief

In this context, trust can be defined as the subjective belief an entity (the trustor, e.g., a cloud consumer)
holds about the future behavior of another entity (the trustee, e.g., a CSP), based on evidence and within

a specific context. It is a forward-looking expectation that the CSP will act reliably and securely.

LITERATURE REVIEW

Trust Models in Cloud Computing

Author |Proposed Gaps (as inferred from
/ Year |Algorithm/Model Methodology the text)
The text states the
algorithm is "efficient,” but
doesn't elaborate on specific
performance  metrics or
Hierarchical Attribute- comparisons with  other
based User|Delegation approach; data categorization (PNR, {[methods. No explicit gaps
[2] Classification PRTP, PRNTP) for physical control. are mentioned.
This paper is a survey; it
doesn't propose a new
algorithm but rather
analyses  existing  ones.
Therefore, it inherently
highlights areas where more
work might be needed
Survey of various (though not explicitly stated
trust-based models in|Study and analysis of existing models;|as "gaps™ in the provided
[3] cloud computing discussion on enhancing cloud security. text).
Aims to balance subjective
and objective expectations,
Entropy method to reveal user behavior|but the specifics of how this
Dynamic method of|patterns; AHP (Analytic Hierarchy Process) to|balance is achieved or its
[4] trust evaluation fit subjective expectations. limitations are not detailed.
The text describes the
Trust evaluation components but doesn't
model  based on elaborate on the practical
Expectancy application or potential
Disconfirmation Four main components: Expectation, Perceived [challenges in quantifying
Theory and Bayesian |Performance, Disconfirmation, and|these components for trust
[5] network Satisfaction. evaluation.
The description of the
Trust  model  for "three different viewpoints"
customer-selected IS incomplete, only
service provider (SP)|Trust evaluation using three viewpoints,|mentioning one. This leaves
based on|including a trusted third-party monitoring|la gap in understanding the
[6] trustworthiness interactions and giving scores. full methodology.
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No explicit gaps are
mentioned, but the level of
Serves trust as a service; includes credibility|detail on the
Reputation-based trust{model for customer feedback and an|implementation of
management availability model for decentralized trust|credibility and availability
[7] framework service. models is limited.
While effective, the text
doesn't discuss potential
overheads or complexities
Multi-agent and trust|Centralized distribution management mode(in  managing  multiple
evaluation based trust|with multiple third-party agents; uses direct,jagents in a large-scale
[8] management model  |indirect, and comprehensive trust-values. cloud environment.
No explicit gaps are
mentioned, but the practical
challenges of  defining
fuzzy sets and rules for
Trust model based on|Built using fuzzy relation theory and fuzzy|complex cloud scenarios
[9] fuzzy mathematics recommendation in a cloud environment. are not discussed.
No explicit gaps are
mentioned. The specific
weighting mechanism or
Calculates trust using weight-based metrics and{how  conflicting  SLA
SLA-aware trust|various  SLA  parameters  (availability,|parameters are resolved
[11] model throughput, efficiency, response time). isn't detailed.
While it filters unfair
ratings, the effectiveness
Filters unfair ratings/feedback using prior|against highly sophisticated
knowledge for average rating calculation; uses|collusion or manipulation
Reputation  revision|market mechanism to allow users/providers to|isn't fully explored in the
[12] method adjust choices. provided text.
The specifics of the
Removes collusive and irresponsible users|mathematical formulas for
using mathematical formulas; evaluates service|removing collusive users or
Feedback-based model|reputation from multiple angles with various|the weighting of multiple
[13] to calculate trust attributes. attributes are not detailed.
Trust evaluation The criteria for selecting a
model based on user "trusted" third-party auditor
feedback and third-|Assessment by a third-party auditor using CSA|or how potential biases are
[14] party assessment guidelines or security standards. mitigated are not discussed.
This paper identifies
Solutions for security, challenges and proposes
privacy, and trust solutions but doesn't present
challenges in cloud|Analysis of technological, operational, and|a concrete "algorithm" or
[15] computing legal issues; review of existing papers. "model” as such. Its "gap"
is likely the ongoing nature
Page 1813

wwwe.rsisinternational.org



http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (1JRSI)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume XII Issue VI June 2025

of these challenges.

While promoting

transparency, the model's

robustness against

Considers  user's  previous  experience,|deceptive providers or the

information about|challenges in objectively

Three-turn trust model |advantages/disadvantages/SLAs/security, quantifying "advantages" or
between cloud|leading to a trust decision. Aims for|"security levels" are not

[16] provider and customer |transparency. addressed.

The specifics of how
falsified feedback is diluted
or how the assigned
weights are consistently

Distributed framework managed across a

for trust-based | Allows customers to assign weights/feedback |distributed hybrid cloud

interaction in hybrid|rates to CSP services and aims to dilute|environment are not
[17] cloud falsified feedback. detailed.

Proposed Algorithms and Improvements

Incorporating Time-Variant Trust and Decay: A significant gap in many basic trust models is their static
nature. Trust should decay over time if not reinforced by recent positive interactions. An entity that was
trustworthy a month ago might not be today.

Improvement: Introduce a time-decay factor into the Weight Feedback, Weight_Queueload, and Weight
Rejection calculations. More recent data should have a higher impact.

METHODOLOGY:
Assign a timestamp to each feedback, queue load measurement, and rejection event.

When calculating weights, use an exponential decay function: Wdecay=e—AAt where At is the time elapsed
since the event, and A is a decay constant (tuned based on desired decay rate).

The new weights would be: WeightFeedback=Sum of all feedback values adjusted for decay) (Feedbacki
xe—AFAtF) Similarly for WeightQueueload and WeightRejection. This ensures that older data gradually loses
its influence.

Context-Aware Trust: Cloud services are diverse. A server might be good for storage but poor for high-
performance computing. Your current model implicitly considers this by looking at rejection and workload for
"requests,” but it could be more explicit.

Improvement: Introduce service-specific trust scores or parameters.

Methodology: Instead of a single Final _Score, consider having different trust scores for different types of
services (e.g., storage service trust, compute service trust). The Feedback could be categorized by service type.
Queueload and Rejection might inherently reflect service-specific performance.

Handling Malicious Feedback/Sybil Attacks (from [12] and general trust research):
Unfair ratings or collusive users can significantly distort trust scores.

Improvement: Implement a feedback filtering mechanism.
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Methodology: Before Sum_Feedback calculation, apply outlier detection (e.g., Z-score, IQR) to customer
feedback. Feedback significantly deviating from the norm could be flagged or given less weight. You could
also use a reputation system for the feedback givers themselves.

Incorporating SLA Compliance (from [11]): Service Level Agreements are a direct measure of a provider's
commitment and performance.

Improvement: Add an SLA compliance metric to the trust calculation.

Methodology: Define a Weight_SLA component. This could be binary (compliant/non-compliant) or a
percentage reflecting the degree of SLA adherence (e.g., uptime percentage, response time within agreed
limits). Final_Score=WeightFeedback+WeightQueueload+WeightRejection+WeightSLA

Enhanced Proposed Model (Algorithm)

Let's refine your algorithm to incorporate these improvements.

Enhanced Trust Evaluation Algorithm (Proposed)

INPUT:

Feedback[i][j]: Feedback score (0-5 or 0-10 scale) from client j for server i at time t_feedback.
Rejection_Count[i]: Current count of rejected requests for server i.

Total_Requests[i]: Total requests attempted for server i.

Queueload[i]: Current queue load (e.g., number of waiting requests or estimated delay) for server i at time
t_queueload.

SLA_Compliance[i]: Percentage of SLA compliance for server i (e.g., 0-100%).
N: Number of servers.

$\lambda_F, \lambda_Q, \lambda_R, \lambda_S$: Decay constants for Feedback, Queueload, Rejection, SLA.
(These are hyperparameters).

Threshold_Rejection_Ratio: A configurable threshold (e.g., 0.1 for 10% rejection) to heavily penalize servers
exceeding it.

OUTPUT: Final_Trust_Score[i] for each server i.

Begin

Initialize Weighted_Feedback _Sum[i] = 0 for all servers i.
For each server i:

For each feedback entry (score, timestamp) for server i:
Calculate $\Delta t_F = \text{Current_Time} - timestamp$
Weighted Feedback Sum[i]+=scorexe—AFAtF

Calculate Adjusted_Rejection_Rate[i] for each server i:

If Total _Requests[i] > O:
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Rejection_Rate[i]=Rejection_Count[i]/Total_Requests][i]
If Rejection_Rate[i]>Threshold_Rejection_Ratio:

$Adjusted\ Rejection\_Rate[i] = Rejection\_Rate[i] \times \text{Penalty Factor}$ (e.g., Penalty Factor = 2, to
severely penalize high rejections)

Else:

Adjusted_Rejection_Rate[i]=Rejection_Rate[i]

Else:

Adjusted _Rejection_Rate[i]=0 (or a small default value for new servers)

Calculate Sum_Weighted_Feedback, Sum_Queueload, Sum_Adjusted_Rejection_Rate,
Sum_SLA_Compliance for all servers.

These sums are used for normalization across all servers to get relative weights.
Sum Weighted Feedback=) k=1NWeighted_Feedback Sum[k]
Sum_Queueload=) k=1NQueueload[k]

Sum Adjusted Rejection Rate=) k=1NAdjusted_Rejection_Rate[k]

Sum SLA Compliance=Y k=INSLA_ Compliance[k]

For each server i from 1 to N:

Calculate Weight_Feedback(i]:

If Sum_Weighted_Feedback>0:

Weight_Feedback[i]=Weighted Feedback_Sum[i]/Sum_Weighted Feedback
Else:

$Weight\_Feedback[i] = \text{Default_Feedback_Weight}$

Calculate Weight_Queueload[i]:

If Sum_Queueload>0:

Weight Queueload[i]=1—(Queueload[i]/Sum_Queueload)

Else:

$Weight\_Queueload[i] = \text{Default_Queueload_Weight}$

Calculate Weight_Rejection[i]:

If Sum_Adjusted_Rejection_Rate>0:

Weight Rejection[i]=1—(Adjusted Rejection Rate[i]/Sum_Adjusted Rejection Rate)

Else:
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$Weight\ Rejection[i] = \text{Default_Rejection_Weight}$
Calculate Weight_SLA[i]:

If Sum_SLA_Compliance>0:
Weight_SLA[i]=SLA_Compliance[i]/Sum_SLA_Compliance
Else:

$Weight\ SLA[i] = \text{Default_SLA Weight}$

Calculate Final_Trust_Score[i]:

Final Trust Score[i]=a-Weight Feedback[i]+p-Weight Queueload[i]+y-Weight Rejection[i]+6-Weight SLA[
i]

Where a,B,y,0 are configurable coefficients representing the importance of each factor, such that o+p+y+o=1.
End For

Interpret Trust Level (Optional, based on desired thresholds):

If Final_Trust_Score[i] < Low_Threshold then Trust Evaluated is LOW

Else If Final_Trust_Score[i] > High_Threshold then Trust Evaluated is HIGH

Else Trust Evaluated is MEDIUM

End

Comparison with Existing Model

The original proposal (let's call it "Basic Trust Model") calculated trust based on:
Final_Score=Weight_Feedback+Weight_Queueload+Weight_Rejection. Where each weight was normalized
by the sum of scores for all servers.

Key Differences and Improvements of the Enhanced Model:

Feature Basic  Trust Model | Enhanced Trust Model (Proposed Improvement)
(Your Original)

Time Factor None (Static) Time-decay function for feedback, queue load, and
rejection, giving more weight to recent data.

Context/Service Implicit (assumed | Can be extended to service-specific trust scores for more
Specificity general request handling) | accurate selection.

Malicious Feedback | None Outlier detection/filtering on feedback, or reputation for
Handling feedback givers.

SLA Compliance Not explicitly included Explicit inclusion of SLA compliance as a trust factor.
Rejection Rate | Simple normalization Adjusted rejection rate with a configurable penalty
Handling factor for high rejection ratios, highlighting critical

performance issues.
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Weighting
Coefficients

Implicitly

weighting for the three

factors

equal | Configurable coefficients

specific requirements.

(a,B,y,0) allowing

administrators to prioritize different trust aspects based on

Computational
Complexity

Simpler calculation

Slightly more complex due to time decay and additional
factor, but still efficient for practical use.

Simulated Results and Comparison

Let's simulate a scenario with 3 servers over a period, demonstrating the impact of the enhancements.

Scenario Parameters:

Servers: S1, S2, S3

Time unit: Days (decay constant A=0.1 per day, meaning feedback loses ~10% value after 1 day if not

updated)

Initial state (Day 0): All servers ideal, no rejections, average feedback.

Coefficients for Enhanced Model: a=0.4,3=0.3,y=0.2,6=0.1

Threshold_Rejection_Ratio: 0.2 (20%)

Penalty Factor: 2.0

Default Weights: Assume equal distribution for new servers, e.g., 1/N for each if a sum is 0.

Metrics Definition for Results:

Server Score (Trust Score): The calculated Final Score. Higher is better.

Server Rejection Score: The Adjusted_Rejection_Rate[i]. Lower is better.

Workload Value: The Queue load[i]. Lower is better.

Time Compensation: This is not a direct output score but how the time decay is applied to the input metrics

(specifically feedback and indirectly through queue load/rejection changes over time).

Day 1: Initial Activity

Server | Feedback  (Avg. | Time (Days | Rejection Count / Total | Queue SLA Compliance
Score) AgQo) Requests Load (%)

S1 4.5 0.5 1/10(0.2) 5 98

S2 3.0 0.5 3/10(0.3) 3 90

S3 4.0 0.5 0/10(0.0) 8 99

Calculations (Day 1):
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Calculations (Day 7):

Model Feedback Queue Load Rejection Final Score

Basic Trust S1: 4.67, S2: S1:6,S2:4,S3: S1: 0.06, S2: S1: 1.66, S2:
Model 3.67,S3: 4.0 7 0.1, S3: 0.0 1.44,S3:1.91

Enhanced Trust S1: 7.09, S2: S1:6,S2:4,S3: S1: 0.06, S2: S1: 0551, S2:
Model 5.36, S3: 2.08 7 0.1,S3:0.0 0.484, S3: 0.467

Summary of Results and Comparison:
Basic and Enhanced model

Time Compensation Impact

-
(Input to model) E——
Workload Value sy

!

O

-_—

1

(Input to model, actual rate) =
Server Rejection Score

Server Score (Trust)

Day 7 (Enhanced Model) ® Day 7 (Basic Model)
M Day 1 (Enhanced Model) ® Day 1 (Basic Model)
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Analysis of Results:

Server S2's Rejection Handling: In the Basic Model, S2's high rejection rate (0.3 on Day 1) results in a lower
score, but by Day 7, its rejection rate improves to 0.1, and its Basic Trust Score increases. In the Enhanced
Model, the adjusted rejection rate for S2 on Day 1 (0.6 due to penalty) significantly lowers its trust. This
shows the penalty for high rejection rates working effectively. By Day 7, as S2's rejection rate falls below
the threshold, the penalty is removed, allowing its trust score to recover more significantly, reflecting a true
improvement in performance.

Impact of New Feedback (S1, S2 on Day 7) and Time Decay (S3 on Day 7):

The Enhanced Model on Day 7 for S1 and S2 shows an increase in their Weight Feedback compared to S3,
even though S3 had good initial feedback. This is because S1 and S2 received recent feedback, which is
weighted more heavily due to time decay. S3's older feedback has a diminished impact, accurately reflecting
that its performance might not have been recently validated. This is the direct effect of time compensation.

In the Basic Model, the feedback weight of S3 remains relatively high on Day 7, simply because it had a good
initial score, without considering how old that score is.

Overall Ranking:

Day Model Basic Ranking Enhanced Ranking
Day 1 S1 1.83 0.569

Day 1 S2 1.32 0.406

Day 1 S3 1.85 0.524

Day 7 Sl 1.66 0.551

Day 7 S2 1.44 0.484

Day 7 S3 1.91 0.467
CONCLUSION

Cloud computing continues its rapid expansion, presenting a transformative paradigm for IT infrastructure and
service delivery. However, the widespread adoption and sustained growth of this technology are significantly
hampered by persistent trust concerns among potential users. To address this critical barrier, robust trust
management systems are indispensable, necessitating the development of comprehensive trust models. This
paper introduced a novel, reputation-based algorithm designed to quantitatively evaluate trust within cloud
environments. Our approach uniquely integrates multiple critical factors: direct user feedback, server queue
load, and server rejection rates. The experimental validation of our proposed algorithm demonstrates its
efficacy in establishing and fostering trust between cloud customers and service providers, thereby
contributing to a more secure and reliable cloud ecosystem.

Further Work
Building upon the foundation laid by this research, several promising avenues for future work emerge:

Integration of Dynamic Trust Factors: Explore the inclusion of additional dynamic trust metrics, such as
security incident reports, compliance certifications (e.g., ISO 27001, GDPR), service level agreement (SLA)
adherence, and historical performance data (e.g., uptime, latency). This would provide a more holistic and
adaptive trust assessment.
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Machine Learning for Predictive Trust: Investigate the application of machine learning techniques (e.g.,
deep learning, reinforcement learning) to predict future trust levels and identify potential trustworthiness issues
proactively. This could involve training models on historical trust data, service provider behaviors, and
environmental factors.

User-Centric Trust Personalization: Develop mechanisms for users to define their individual trust
preferences and risk tolerances. This would allow the trust model to be customized, providing personalized
trust scores that align with specific user requirements and priorities.
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