
 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25013153 Volume 16, Issue 1, January-March 2025 1 

 

Integrating Security Vulnerability Management 

into Agile DevOps Pipelines 
 

Bhargavi Tanneru 
 

btanneru9@gmail.com 

 

Abstract 

In modern software development, Agile and DevOps methodologies emphasize rapid iteration, 

continuous integration, and deployment. However, security vulnerabilities often remain an 

afterthought, leading to significant risks and potential exploitation. Integrating Security 

Vulnerability Management (SVM) into Agile DevOps pipelines ensures that security is embedded 

throughout the development lifecycle rather than treated as a final checkpoint. This paper 

explores best practices, tools, and frameworks for proactive security integration within an AWS-

based environment utilizing Java with Gradle, Angular, Node.js, Aurora MySQL, OpenSearch, 

S3, GitHub, TeamCity, Jit, and containerized applications deployed on AWS ECS and EKS. Real-

world case studies highlight the impact of implementing SVM within Agile DevOps, 

demonstrating improved security posture, reduced exploitation windows, and enhanced 

compliance. 
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Introduction 

The swift development cycles of Agile and DevOps provide speed and efficiency but also introduce 

security challenges. Traditional security approaches are often too slow to keep up with frequent releases, 

resulting in vulnerabilities being deployed into production. Cyber threats continue to evolve, targeting 

unpatched or misconfigured software components. Organizations need a proactive approach that 

integrates Security Vulnerability Management (SVM) directly into DevOps pipelines, ensuring security 

checks, automated scanning, and real-time monitoring become a fundamental part of software 

development. In this paper, we focus on implementing SVM within an AWS-based technology stack, 

including Java with Gradle, Angular, Node.js, Aurora MySQL, OpenSearch, S3, GitHub, TeamCity, Jit, 

and containerized applications deployed on ECS and EKS. 

 

Problem 

Traditional software development processes often rely on reactive security measures, where 

vulnerabilities are identified post-deployment rather than prevented in earlier stages. Challenges include: 

• Delayed vulnerability detection due to a lack of automated security testing within the CI/CD 

pipeline. 

• Manual patching inefficiencies, leading to prolonged exposure to known exploits. 
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• Security and development silos, resulting in poor communication and delays in remediation. 

• Compliance risks from failing to meet regulatory security standards (e.g., GDPR, HIPAA, PCI-

DSS). 

• Cloud Misconfigurations in AWS leading to open attack surfaces. 

• Container Security Risks, including unscanned images, improper role-based access control 

(RBAC), and runtime threats in ECS/EKS. 

• Insufficient Data Security in S3, such as unencrypted objects and public exposure risks. 

 

Solution 

To address these issues, integrating SVM into Agile DevOps pipelines requires a multi-pronged 

approach tailored to an AWS-based stack: 

 

1. Automated Security Scanning: 

• Implement Static Application Security Testing (SAST) tools: 

• Jit Security Platform for automated security scanning within CI/CD. 

• SonarQube for scanning Java (Gradle), Angular, and Node.js code repositories. 

 

• Use Dynamic Application Security Testing (DAST) tools: 

• OWASP ZAP to analyze Angular web applications. 

• Burp Suite for manual and automated API security testing. 

 

• Perform Software Composition Analysis (SCA) with tools like: 

• Snyk to scan dependencies for Java (Gradle) and Node.js (npm). 

• Dependabot in GitHub for automated dependency security updates. 

 

• Container Image Security Scanning: 

• Use Amazon ECR Image Scanning or Trivy to detect vulnerabilities in container 

images before deployment. 

• Implement Aqua Security or Twistlock for runtime security monitoring. 

 

2. CI/CD Pipeline Security Enforcement: 

• TeamCity Pipeline Security Integration 

• Embed SAST, SCA, and container scanning into TeamCity builds. 

• Automate Jit security scanning at different pipeline stages. 

 

• Infrastructure as Code (IaC) Security 

• Use Terrascan to enforce security policies in AWS Terraform configurations. 

• Implement Checkov for scanning CloudFormation templates. 

• Automated Patch Management 

• Configure AWS Systems Manager Patch Manager to apply security updates 

automatically to ECS/EKS nodes. 

• Use Amazon Inspector for continuous vulnerability scanning of AWS workloads. 
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3. Database, Storage & Search Security Best Practices 

• Aurora MySQL Security 

• Enable IAM authentication to restrict direct access. 

• Implement AWS Key Management Service (KMS) encryption to secure stored data. 

• Set up automated auditing and monitoring using AWS CloudTrail. 

 

• AWS OpenSearch Security 

• Use fine-grained access control to manage role-based permissions. 

• Enable AWS Shield and WAF to protect against DDoS attacks. 

• Deploy VPC-only access restrictions to limit external exposure. 

 

• S3 Bucket Security 

• Enforce S3 Bucket Policies and IAM roles to restrict access. 

• Enable S3 Object Lock and versioning to prevent ransomware attacks. 

• Use Macie to automate sensitive data discovery and classification. 

 

4. Container Security in ECS and EKS: 

• Image Hardening: 

• Build container images using minimal base images (e.g., Distroless or Alpine Linux). 

• Use AWS Secrets Manager to manage sensitive credentials securely. 

 

• Runtime Security: 

• Implement Falco for real-time container threat detection. 

• Utilize AWS GuardDuty for EKS Protection against unusual container activity. 

 

• Network & IAM Controls: 

• Apply the least privilege IAM roles for ECS tasks and EKS pods. 

• Use AWS PrivateLink for secure service-to-service communication. 

 

5. DevSecOps Culture and Collaboration: 

• Establish Security Champions within Agile teams to promote security best practices. 

• Use AWS Security Hub and MITRE ATT&CK intelligence feeds to prioritize security 

patches. 

• Conduct regular red team/blue team exercises using AWS penetration testing guidelines. 

• Implement GitHub Security Alerts for vulnerability notifications. 

 

Uses 

This approach benefits organizations across various industries: 

• Finance: Secure API-driven banking platforms against continuous vulnerability exploitation. 

• Healthcare: To protect patient data and comply with HIPAA regulations. 

• Technology: Strengthen cloud-native applications with real-time security monitoring. 
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Impact 

• Reduced Exploitation Windows: Automated detection and remediation minimize the time 

between vulnerability discovery and patching. 

• Enhanced Compliance: Organizations maintain adherence to industry security standards and 

avoid penalties. 

• Operational Efficiency: Security automation reduces the burden on development and security 

teams, allowing them to focus on innovation. 

• Improved AWS Security Posture: Hardening AWS workloads minimizes misconfiguration 

risks and unauthorized access. 

 

Scope 

This paper primarily addresses DevOps engineers, security teams, and software development managers 

looking to implement Security Vulnerability Management within Agile workflows in an AWS-based 

cloud environment. It applies to organizations adopting Java with Gradle, Angular, Node.js, AWS 

Aurora MySQL, OpenSearch, S3, ECS, and EKS, where automated security integration is essential. 

 

Conclusion 

Integrating Security Vulnerability Management into Agile DevOps pipelines is critical for securing 

modern, containerized applications. Leveraging AWS security tools, DevSecOps automation, and 

proactive vulnerability management ensures a resilient security posture while maintaining agility in 

software development. 
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