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Abstract- Cloud-native technologies like containers, micro services, and Kubernetes have transformed how applications are 

built and run. While they offer great speed, flexibility, and scalability, they also introduce new security challenges that 

traditional tools can’t fully address. This review paper explores the latest approaches in cloud-native security, including 

container security, service mesh, runtime protection, and DevSecOps practices. It highlights how modern security tools are 

being designed to work within dynamic and fast-changing cloud environments. The paper also discusses common threats, real-

world examples, and current best practices used by organizations to secure their cloud-native applications. Overall, this review 

aims to provide a clear and updated understanding of how cloud-native systems are protected today and where future 

improvements are needed. More and more companies are moving to cloud-native systems, which means they use modern 

technologies like containers and microservices to build and manage their applications. While this makes things faster and more 

flexible, it also introduces new security challenges. This paper looks at the latest ways to keep cloud-native environments safe, 

including strategies like verifying identities (zero-trust security), controlling access, protecting running applications, securing 

containers, detecting threats automatically, and following security rules. It also examines the unique risks that come with 

cloud-native setups and highlights the newest security techniques and best practices to deal with them. The goal is to show how 

security is adapting to fight cyber threats while still allowing businesses to take advantage of cloud-native technology’s speed 

and efficiency. 

 

Index Terms- Low-Code Development; No-Code Platforms; Citizen Developers; Visual Programming; Rapid Application 

Development (RAD); Software Engineering Automation; Agile Development; Digital Transformation; Software Prototyping; 

Platform-as- a- Service (PaaS). 

 
 

I. INTRODUCTION 

 
Cloud-native security has become a crucial area of research as 

organizations shift towards cloud- native architectures for 

better scalability, flexibility, and efficiency. These modern 

computing environments rely on microservices, containers, 

and Kubernetes, creating new security challenges. Traditional 

security models may not fully address the dynamic and 

distributed nature of cloud- native systems, necessitating 

advanced security frameworks such as zero-trust security, 

automated threat detection, and container security. This paper 

aims to provide a comprehensive review of modern 

approaches to cloud-native security, highlighting key 

strategies, emerging threats, and best practices. 

 

Statement of the Problem 

Despite the growing adoption of cloud-native technologies, 

organizations continue to struggle with securing their 

workloads effectively. Cloud-native systems introduce unique 

security risks, including container vulnerabilities, runtime 

protection gaps, identity management challenges, and 

compliance complexities. This study addresses the need for a 

comprehensive understanding of evolving security approaches 

tailored for cloud-native environments, ensuring businesses 

can mitigate threats while maintaining agility. 

  

Aims of the Study 

 Investigate the unique security risks associated with 

containerized applications, microservices, and dynamic 

cloud environments. 

 Examine advanced security frameworks such as zero-trust 

models, runtime protection, container security, automated 

threat detection, and identity and access management 

(IAM). 

 Identify evolving cyber threats that specifically target 

cloud-native ecosystems and assess how existing security 

measures counteract them. 

 Assess the effectiveness of AI-driven threat detection, 

automated security policy enforcement, and real-time 

monitoring in securing cloud-native workloads. 

 Provide recommendations for organizations to strengthen 

their cloud-native security posture based on recent 

research, case studies, and expert insights. 
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Research Questions 

 What are the primary security challenges in cloud-native 

architectures? 

 How do modern security frameworks address the 

limitations of traditional security models? 

 What role does automation play in cloud-native security 

strategies? 

 What are the key best practices to enhance security 

resilience in cloud-native environments? 

 How have cloud-native security approaches evolved in 

response to emerging threats? 

  

Hypotheses 

 Cloud-native systems need specialized security – 

Traditional security models are inadequate for dynamic 

cloud-native environments. 

 Automation enhances threat detection – AI-driven 

security improves real-time monitoring and response 

efficiency. 

 Zero-trust reduces security breaches – Continuous 

identity verification limits unauthorized access and 

attacks. 

 Container security is essential – Protecting containers 

mitigates vulnerabilities and runtime threats. 

 IAM strengthens access control – Proper identity 

management prevents privilege escalation and 

unauthorized access. 

 

Data Collection and Procedure 

 Literature Review – Exploring existing research on 

cloud-native security threats and solutions. 

 Comparative Analysis – Evaluating different security 

frameworks for effectiveness. 

 Threat Assessment – Identifying emerging risks in 

cloud-native environments. 

 Best Practices – Extracting security recommendations 

from case studies and expert insights. 

 Compliance Evaluation – Reviewing security policies in 

relation to regulatory standards. 

  

Limitations of the Study 

 Focus on Secondary Research – The study primarily 

relies on existing research papers, industry reports, and 

case studies, rather than direct experimental validation. 

 Rapid Evolution of Cloud-Native Security – Security 

strategies and threats in cloud- native environments 

evolve quickly, meaning newer approaches may emerge 

beyond the scope of this review. 

 Variability Across Industries – Cloud-native security 

implementations differ across sectors, making 

generalizations challenging for organizations with unique 

security needs. 

 Lack of Empirical Testing – The study does not conduct 

hands-on security testing or simulations, limiting 

practical verification of proposed solutions. 

 Dependence on Available Literature – The findings are 

influenced by the availability and accessibility of research 

materials, which may introduce biases or gaps in 

coverage. 

 

The Value of the Study 

This study provides valuable insights into the evolving 

landscape of cloud-native security. By highlighting current 

challenges, emerging strategies, and best practices, it serves as 

a resource for security professionals, cloud architects, and 

organizations looking to strengthen their cloud-native security 

posture. Additionally, this study contributes to the ongoing 

discourse on cybersecurity, helping shape future security 

developments in cloud-native technologies. 

  

II. LITERATURE REVIEW 
 

Introduction to Cloud-Native Security 

Cloud-native security has emerged as a crucial area of study 

due to the increasing adoption of cloud-native architectures, 

including microservices, containers, Kubernetes, and 

serverless computing. This literature review examines key 

security challenges, modern security frameworks, emerging 

threats, and industry best practices in cloud-native security 

based on existing research and industry reports. 

 

Cloud-Native Architecture and Security Implications 

 Cloud-native systems enhance scalability and flexibility 

but introduce security risks. 

 Traditional security models are ineffective for securing 

decentralized workloads. 

 Security must be integrated at every layer, from container 

runtimes to API management. 

 

Zero-Trust Security Model in Cloud-Native Environments 

 Zero-trust security eliminates implicit trust and requires 

continuous authentication. 

 Identity-based access control reduces unauthorized access 

risks. 

 Challenges include latency in verification and complexity 

in identity management. 

 

Container Security and Kubernetes Protection 

 Containers require multi-layered security, including 

runtime protection and image scanning. 

 Kubernetes security involves RBAC (Role-Based Access 

Control) configurations and strong network policies. 

 Misconfigurations and insecure APIs are common attack 

vectors. 
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Automated Threat Detection and AI-Driven Security 

 AI-driven threat detection improves anomaly 

identification and security monitoring. 

 Behavioral analytics and machine learning strengthen 

cybersecurity strategies. 

 Challenges include data bias in AI models and high 

computational overhead. 

 

Identity and Access Management (IAM) Challenges 

 IAM frameworks are crucial for securing microservices 

and distributed cloud workloads. 

 Best practices include multi-factor authentication (MFA), 

dynamic access controls, and just-in-time privilege 

escalation. 

 Centralized IAM improves security but may become a 

bottleneck in large-scale deployments. 

 

Emerging Threats and Attack Vectors in Cloud-Native 

Security 

 Common threats include supply chain attacks, container 

escape vulnerabilities, and API security weaknesses. 

 Securing third-party dependencies and enforcing 

immutable infrastructure designs reduces risks. 

 API security requires strict authentication, encryption, 

and rate limiting. 

 

Compliance and Regulatory Considerations 

 Cloud-native security must adhere to GDPR, HIPAA, 

NIST, and SOC 2 regulations. 

 Automated compliance monitoring helps organizations 

maintain security standards. 

 Industry frameworks like CIS Benchmarks for 

Kubernetes and ISO/IEC 27001 guide security best 

practices. 

  

Serverless Security Challenges and Solutions 

 Serverless computing eliminates the need to manage 

infrastructure but introduces unique security concerns 

such as function-level vulnerabilities and dependency 

risks. 

 Research by [Ahmed et al., 2023] highlights that short-

lived serverless functions make traditional security 

monitoring ineffective, requiring specialized security 

approaches such as least privilege execution and secure 

API gateways. 

 Attack vectors like function event injection and insecure 

third-party libraries must be mitigated using automated 

security validation and continuous runtime protection. 

 

Case Studies and Real-World Implementations 

 Google’s Zero-Trust Security (BeyondCorp) – 
Eliminates traditional network security by using 

continuous identity verification. 

 Netflix’s Cloud Security – Uses automated threat 

detection, chaos engineering, and container security to 

protect cloud workloads. 

 Capital One’s DevSecOps Approach – Embeds security 

into development workflows with automated security 

testing and compliance enforcement. 

 Microsoft Azure’s Kubernetes Security – Implements 

role-based access control (RBAC) and network 

segmentation to secure Kubernetes environments. 

 AWS Serverless Security – Uses identity-based access 

controls and event-driven monitoring to mitigate 

serverless computing risks. 

 

Conclusion 

The literature suggests that cloud-native security requires a 

multi-dimensional approach, combining zero-trust principles, 

container protection, automated threat detection, IAM 

frameworks, and compliance enforcement to address evolving 

security threats. While modern solutions enhance protection, 

implementation challenges remain, and future research will 

focus on optimizing security frameworks for performance, 

reducing AI biases, and improving scalability in cloud-native 

deployments. 

  

III. METHODOLOGY 
 

Introduction 

The security landscape of cloud-native environments has 

evolved rapidly due to the widespread adoption of 

microservices, containers, Kubernetes, and serverless 

computing. This review paper aims to analyze existing 

research, security frameworks, emerging threats, and best 

practices within cloud-native security. To achieve this, the 

study employs a systematic literature review methodology, 

gathering and analyzing data from reputable sources to 

provide a comprehensive overview. 

 

Methodology 

Research Approach 

 Peer-reviewed academic papers discussing cloud-native 

security frameworks. 

 Industry reports from leading cloud providers (AWS, 

Azure, Google Cloud). 

 Case studies showcasing real-world implementations of 

security strategies. 

 Regulatory guidelines (GDPR, NIST, ISO 27001) to 

assess compliance measures. 

 

Data Collection Methods 

 Conducting a literature review to identify key cloud-

native security concepts. 

 Selecting sources based on recency, credibility, and 

relevance to ensure reliable findings. 
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 Extracting insights from case studies to understand 

security implementations in organizations. 

 

Data Analysis Process 

 Content Analysis – Identifying security trends and 

common threats. 

 Comparative Review – Evaluating different security 

frameworks to determine effectiveness. 

 Threat Assessment – Analyzing cyber risks associated 

with cloud-native architectures. 

 Best Practices Identification – Extracting 

recommendations for securing cloud-native 

environments. 

 

Conclusion 

This methodology ensures a structured review of cloud-native 

security, combining theoretical research with real-world 

applications. The study aims to contribute to cybersecurity 

discussions, offering insights into emerging threats, security 

best practices, and the future of cloud-native security. 

 

IV. CONCLUSION 
 

Cloud-native security is becoming more important as 

companies use cloud technologies like containers, 

microservices, and Kubernetes to build modern applications. 

While cloud-native systems offer flexibility and scalability, 

they also bring new security challenges that traditional 

security methods can't fully handle. 

 

To protect cloud-native environments, businesses are adopting 

strong security strategies such as zero-trust security, 

automated threat detection, container protection, and identity 

management. These approaches help prevent cyber threats and 

make sure applications remain safe even in dynamic cloud 

environments. 

 

However, there are still challenges. New cyberattacks, 

compliance requirements, and security gaps continue to 

emerge, requiring ongoing improvements. The use of AI-

driven security and automated monitoring is increasing, 

making security more efficient but also creating new risks. 

 

Looking forward, cloud-native security will rely on 

continuous innovation, stronger automation, and better 

compliance practices. Organizations must focus on building 

security into their systems from the start, rather than adding it 

later. By staying updated with best practices and adapting to 

new threats, businesses can enjoy the benefits of cloud-native 

computing while keeping their data and applications safe. 

 

This review highlights the importance of evolving security 

strategies to protect cloud-native systems. Companies must 

stay proactive, follow best security practices, and invest in 

reliable security tools to safeguard their cloud environments. 
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