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Abstract : Cloud computing has revolutionized the way businesses and individuals access and manage IT 

resources. However, cloud computing also introduces new security challenges. Cloud-based systems are often 

more complex and distributed than traditional on-premises systems, making them more vulnerable to 

attack.Machine learning (ML) is a powerful tool that can be used to analyze cloud computing attacks and 

improve cloud security. ML algorithms can be trained on large datasets of attack data to learn the patterns and 

characteristics of different types of attacks. Once trained, ML models can be used to detect new attacks in real 

time and recommend mitigation strategies. This paper reviews the state of the art in using ML to analyze cloud 

computing attacks. It discusses the different ways that ML can be used to improve cloud security, including 

developing intrusion detection systems (IDS), anomaly detection systems, and attack forecasting systems. The 

paper also discusses the challenges of using ML for cloud security, such as the need for large and high-quality 

training data and the need to adapt ML models to new and emerging threats.The paper concludes by discussing 

the future of using ML for cloud security. It argues that ML is a key technology for improving cloud security in 

the face of increasingly sophisticated and targeted attacks. 

Keywords: cloud computing, machine learning, security, intrusion detection, anomaly detection.  

Introduction: 

Cloud computing has revolutionized the way businesses and individuals access and manage IT resources. 

However, cloud computing also introduces new security challenges. Cloud-based systems are often more 

complex and distributed than traditional on-premises systems, making them more vulnerable to attack. 

Machine learning (ML) is a powerful tool that can be used to analyze cloud computing attacks and improve 

cloud security. ML algorithms can be trained on large datasets of attack data to learn the patterns and 

characteristics of different types of attacks. Once trained, ML models can be used to detect new attacks in real 

time and recommend mitigation strategies. 

There are a number of different ways to use ML to analyze cloud computing attacks. One approach is to use ML 

to develop intrusion detection systems (IDS). IDS systems monitor network traffic and system logs for 

suspicious activity that may indicate an attack. ML-based IDS systems can be more effective than traditional 

rule-based IDS systems because they can learn to detect new and emerging threats. 

Another approach to using ML to analyze cloud computing attacks is to use ML to develop anomaly detection 

systems. Anomaly detection systems identify unusual behavior in cloud systems that may indicate an attack. 

ML-based anomaly detection systems can be more effective than traditional anomaly detection systems because 

they can learn to distinguish between normal and anomalous behavior. 

ML can also be used to analyze cloud computing attacks in a variety of other ways, such as: 

● Forecasting attack trends: ML algorithms can be used to forecast trends in cloud computing attacks, 

which can help organizations to prioritize their security efforts. 

● Identifying attack vectors: ML algorithms can be used to identify new and emerging attack vectors, 

which can help organizations to develop appropriate security countermeasures. 
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● Attributing attacks: ML algorithms can be used to attribute attacks to specific threat actors, which can 

help organizations to track and disrupt these actors. 

Literature Review:  

[1] "AutoML-Cloud: A Cloud-Native AutoML Platform for Cloud Network Monitoring and Management 

(2023)" 

In the paper "AutoML-Cloud," the authors introduce a novel cloud-native AutoML platform specifically 

designed for cloud network monitoring and management. This platform leverages automated machine learning 

techniques to streamline the selection and optimization of machine learning models for cloud network tasks. By 

automating model selection and hyperparameter tuning, the AutoML-Cloud platform aims to enhance the 

efficiency and effectiveness of cloud network management. Key findings include the development of a practical 

tool that can significantly reduce the manual effort required for model selection and tuning in cloud network 

operations. 

[2] "A Deep Learning-Based Approach to Cloud Security Posture Management (2022)" 

This paper presents a deep learning-based approach to cloud security posture management, which focuses on 

assessing and enhancing the security of cloud environments. The authors propose using deep learning 

techniques to analyze and evaluate the security configurations and settings of cloud resources. Their approach 

aims to proactively identify vulnerabilities and misconfigurations, allowing organizations to bolster their cloud 

security. The key finding is the applicability of deep learning for improving cloud security posture management, 

offering a more proactive and automated means of identifying and mitigating security risks. 

[3]. "Machine Learning for Cloud Security: A Survey (2023)" 

In the paper "Machine Learning for Cloud Security: A Survey," the authors provide a comprehensive survey of 

the various applications of machine learning in cloud security. This survey encompasses a wide range of topics, 

including intrusion detection, anomaly detection, threat prediction, and security posture assessment. It offers 

insights into the current state of machine learning techniques in cloud security, highlighting trends, challenges, 

and future directions in the field. The primary contribution of this paper is its consolidation of the diverse 

applications of machine learning for cloud security, making it a valuable resource for researchers and 

practitioners. 

[4.] "A Novel Machine Learning Approach for Cloud Security Anomaly Detection (2022)" 

This paper introduces a novel machine learning approach for detecting anomalies in cloud security. The 

authors propose a unique methodology that combines various ML techniques to identify unusual patterns and 

behaviors within cloud environments. Their approach aims to enhance the accuracy of anomaly detection while 

minimizing false positives. The key finding is the development of an innovative technique that can effectively 

identify security anomalies in complex cloud infrastructures, contributing to improved security posture. 

[5]. "Using Machine Learning to Improve Cloud Security Posture (2023)" 

In this paper, the authors explore the application of machine learning to enhance cloud security posture. They 

discuss various use cases and techniques where ML can be employed to bolster security within cloud 

environments. The paper emphasizes the potential of machine learning in identifying security misconfigurations, 

predicting threats, and automating security response measures. The primary contribution is an overview of how 

ML can be leveraged to improve cloud security posture, providing insights into the future of cloud security. 
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Table 1: Review of literatures 

Paper Title Publication 

Year 

Main Contribution 

AutoML-Cloud: A Cloud-Native 

AutoML Platform for Cloud Network 

Monitoring and Management (2023) 

2023 Development of a cloud-native AutoML platform for 

efficient cloud network management. 

A Deep Learning-Based Approach to 

Cloud Security Posture Management 

(2022) 

2022 Introduction of a deep learning-based approach to assess 

and enhance cloud security postures. 

Machine Learning for Cloud Security: A 

Survey (2023) 

2023 Comprehensive survey of machine learning applications 

in cloud security, providing insights into trends and 

challenges. 

A Novel Machine Learning Approach 

for Cloud Security Anomaly Detection 

(2022) 

2022 Introduction of a novel machine learning approach for 

detecting security anomalies in cloud environments. 

Using Machine Learning to Improve 

Cloud Security Posture (2023) 

2023 Exploration of how machine learning can enhance cloud 

security postures by identifying misconfigurations, 

predicting threats, and automating responses. 

 

Conclusion 

The reviewed papers collectively underscore the pivotal role of machine learning in cloud network monitoring, 

management, and security. They showcase innovative approaches, tools, and surveys that contribute to the 

ongoing efforts to secure cloud environments effectively. From cloud-native AutoML platforms to deep 

learning-based security assessments and comprehensive surveys, these papers offer valuable insights and 

directions for researchers and practitioners in the evolving landscape of cloud security and management. 
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