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Abstract

Cloud computing has evolved into the core of today's digital world by offering flexible, on-demand
computing power for businesses, healthcare, 10T application and distributed services. On the other
hand, rapid cloud implementation has introduced security and performance challenges like Cyber
Attacks, Distributed Denial-of-Services (DDoS) attacks, threats and inefficient resource utilization.
Intrusion Detection Systems (IDS) and load balancing separately failed to enhance trust, adaptability and
real-time attack. Most recent research combines Artificial Intelligence (Al), federated learning, block
chain, Software-Defined Networking (SDN), trust aware models to improve detection accuracy when
optimizing workload distribution. This survey analyses modernization in attack detection systems and
trust based optimal load balancing in cloud platforms. This analyses existing method limitation, research

gaps and future research towards secure, intelligent and dynamic cloud orchestration systems.

Keywords: Al-based Cyber security, Block chain Security, Cloud Computing, Federated Learning,

Intrusion Detection System, Load Balancing, Trust Model.

1. Introduction

Cloud Computing delivers scalable, on-demand resources through shared infrastructures, supporting
domains such as healthcare, 1loT, and mobile networks. However, the rapid expansion of cloud [1]
ecosystems introduces critical challenges in cybersecurity, trust management, and efficient resource

utilization.

Traditional Intrusion Detection Systems (IDS) [2], primarily signature-based, are ineffective against
dynamic and unknown threats such as DDoS and insider attacks. Al-driven IDS models improve
detection accuracy but suffer from high computational cost, limited scalability, and centralized data
dependency. Federated Learning (FL) [3] addresses privacy and scalability concerns by enabling
distributed model training without sharing raw data, though it faces communication overhead,

synchronization delays, and adversarial vulnerabilities. Blockchain-based IDS frameworks [4] enhance
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transparency and decentralized trust but introduce latency, energy consumption, and scalability
constraints. A major research gap lies in the lack of integration between intrusion detection, trust
evaluation, and resource optimization. Existing load balancing and scheduling mechanisms largely
ignore security-awareness and dynamic trust adaptation. This survey highlights the need for an
intelligent, unified cloud framework that integrates federated learning, Al-driven detection, blockchain
security, and trust-aware resource management to achieve secure, scalable, and adaptive cloud

environments.

2. Systematic Review Methodology

This study represents a Systematic Literature Review (SLR) to analyse recent advancements in intrusion
detection systems, trust load balancing, federated learning, block chain security and intelligent cloud
computing frameworks. This approach ensures transparency, reproducibility and reduction of selection

bias while identifying significant research contributions. Limitations and future directions.
2.1 Inclusion Criteria

In this review peer-reviewed journal or conference papers addressing security and resources
management in cloud computing, 10T, SDN or distributed environments. The works focused on IDS,
federated learning security, blockchain based protection, trust management models or load balancing
and optimization techniques. This paper provide experimental evaluation, framework design or

algorithmic contributions were considered and ensure consistency in analysis

2.2 Exclusion Criteria

This study ensured quality by excluding non-peer-reviewed, duplicate, and irrelevant publications.
Papers lacking clear methodology, experimental validation, or technical contribution, as well as studies

unrelated to cloud cybersecurity, were omitted from the review.

3. Literature Review

Advancements in cloud computing have research in IDS, federated learning, blockchain security, trust
management, and intelligent load balancing. The study analyses and shows centralized security

approaches towards distributed cloud protections.
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3.1 Screening Phase

In this phase focused databases using keywords related to cloud security, IDS cloud security, IDS,
federated learning, blockchain, trust models, and load balancing. The research papers relevant to

security or resources optimization used for future evaluation

3.2 Inclusion Phase

In this phase peer-reviewed studies provide clear methodology and experimental results were selected.
Federated learning based IDS approaches detection and challenges in communication. Deep Learning
IDS models have high detection accuracy and computational resources. Block chain based solutions
increased trust and transparency but suffered from latency. Trust management models improve secure
access and resource allocation, when load balancing techniques increase system performance but lack

of security awareness.

3.3 Contributions of the Survey

This survey provides a comprehensive analysis of recent advancements in cloud security and intelligent
resource management by integrating intrusion detection, federated learning, block chain security, trust
models, and load balancing mechanisms. The major contributions of this survey are summarized as

follows:

1. Domain-wise Taxonomy:
This survey provides structured taxonomy that classifies existing research depending upon application
domains, including federated intrusion detection, Al-based security, blockchain-enabled protection,

trust management frameworks, and intelligent cloud load balancing approaches.

2. Comprehensive Comparative Analysis:
A brief comparative of existing studies analyzing their contributions, performance metrics, achieved

results, advantages, and limitations, provides better understanding of recent technological progress.

3. Strength-Limitation Assessment:
The challenges such as computational overhead, scalability issues, communication latency, and lack of

real-world deployment for analysing the pros and cons of existing approaches.

4. Emerging Trends Identification:
The emerging trends were federated learning for privacy , blockchain for decentralized trust, Al-driven

intrusion detection, and intelligent scheduling for adaptive cloud environments.
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5. Research Gaps and Future Directions:

The trust-aware, and integrated cloud security frameworks for supporting scalable and real-time

operations.
Table 1.Domainwise Classification
Application e e Identified
Ref. A Meth | M L
ef. Area Domain ethodology ajor Limitations Research Gap
High Need for
F L i icati lightweight
Federated loT, lloT, efjeratet?l earning communl‘ca ion ig twelg ,
. (Hierarchical/Clustered cost, device adversarially
Learning— Healthcare loT, .
Based IDS Mobile Cloud FL), Knowledge heterogeneity, robust, and real-
Distillation, BiLSTM/LSTM |isynchronization world deployable
delay FL-IDS models
Dee High training cost, ||Poor cross-dataset
p. CNN, LSTM, Autoencoders,||dataset generalization; lack
Learning— Cloud, 1oT, SDN .
DNN dependency, low |lof Explainable Al
Based IDS L . .
explainability integration
Inefficient
. . Scalability i i
Blockchain- Blockchain ledger, Smart calabllity 1ssues consens.us
Cloud—loT, latency, mechanisms; need
Enabled L Contracts, Consensus . . .
) Distributed Cloud . computational lightweight and
Security algorithms .
overhead edge-integrated
blockchain
Trust Reputation models, SLA- ||Static trust Lack of dynamic,
Management ||Multi-tenant Cloud ||based trust, Trust scoring, |levaluation, policy |[|Al-driven adaptive
in Cloud Access control policies complexity trust mechanisms

Secure Load
Balancing &
Optimization

Cloud Data
Centers,
Virtualized/Green
Cloud

PSO, Reinforcement
Learning, SLA-aware &
energy-aware scheduling

Limited security
integration,
scalability
constraints

Need integration of
IDS with load
balancing; energy—
security co-
optimization

Research Gap

Al-based intrusion detection, federated learning, block chain security, trust management, and cloud

load balancing, most existing solutions address the components separately rather than as an integrated

system. Al-driven IDS models have drawback such as high computational cost, and limited scalability

when federated learning introduces communication overhead and security attacks. Block chain-based
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approaches enhance trust however suffer from latency and scalability issues. Added to that recent trust
models remain static, and load balancing techniques rarely incorporate real-time security awareness.
Hence a key research gap exists in developing a lightweight, scalable, and trust-aware integrated

framework that enable IDS and secure resource optimization in dynamic cloud network.
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