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ABSTRACT: In today's fast-paced software development environment, Information Technology organizations face
increasing demands and competition while contending with external threats such as cyberattacks. To address these
challenges, many organizations have adopted DevOps as a cultural approach to enhance their Software Development
Lifecycle (SDL). However, the success of DevOps adoption has been inconsistent. Recently, IEEE introduced a
DevOps standard that aims to improve adoption rates by incorporating DevSecOps, which emphasizes integrating
security practices into the SDL from the outset. This raises questions about the specific practices or capabilities that
define DevSecOps and the tools available for their implementation. To explore these aspects, a Multivocal Literature
Review was conducted to identify and define DevSecOps practices and the tools used to implement them.
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1. INTRODUCTION

In the evolving software development landscape security has emerged as a critical concern. Traditional approaches
often treat security as an afterthought, addressing vulnerabilities only after the development cycle. However, this
reactive approach is no longer sustainable in an environment marked by rapid development timelines, increasing
complexity, and sophisticated cyber threats. Enter DevSecOps—a methodology that integrates security practices
seamlessly into the DevOps workflow to ensure that security becomes an inherent part of the Software Development
Lifecycle (SDL).

DevSecOps emphasizes the principle of “shifting left,” where security is embedded from the earliest stages of
development rather than being relegated to post-deployment. This proactive integration involves automating security
checks, fostering collaboration among development, operations, and security teams, and ensuring continuous
monitoring throughout the lifecycle.

Implementing DevSecOps requires adopting a combination of practices and tools designed to enhance security without
compromising the speed and agility that DevOps aims to achieve. Common procedures include secure coding, static
and dynamic application security testing (SAST and DAST), dependency scanning, threat modeling, and incident
response planning. These practices are supported by a suite of specialized tools, such as:

e Code Scanning Tools (e.g., SonarQube, Checkmarx): Identify vulnerabilities in code during the development
phase.

e Container Security Tools (e.g., Aqua Security, Twistlock): Secure containerized applications and prevent
misconfigurations.

e Continuous Integration/Continuous Deployment (CI/CD) Security Tools (e.g., Jenkins plugins, GitHub
Actions): Integrate security checks directly into CI/CD pipelines.

e Threat Monitoring and Incident Response Tools (e.g., Splunk, ELK Stack): These tools provide real-time
insights and facilitate prompt responses to security incidents.
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II. RELATED WORK

The concept of integrating security into the Software Development Lifecycle (SDL) aligns with the foundational
principles of DevSecOps. Early methods in software development, such as secure coding practices and vulnerability
assessments, set the stage for incorporating automated security mechanisms into development workflows.

Criminisi et al. pioneered combining structure propagation with texture synthesis in image inpainting, an approach that
mirrors how DevSecOps integrates disparate practices like secure coding and threat detection. Similarly, automated
techniques for detecting and addressing security vulnerabilities, akin to connected component labeling (CCL) and
patch-based algorithms in image processing, have influenced the evolution of DevSecOps methodologies.

Key tools like static application security testing (SAST), dynamic application security testing (DAST), and container
security solutions continue to refine the security posture in DevSecOps. These tools aim to balance the dual goals of
maintaining development speed while ensuring robust security.

1. METHODOLOGY

DevSecOps integrates security as a fundamental component of the DevOps lifecycle by leveraging practices like:

1. Secure Coding Practices — Ensuring security in the codebase by identifying vulnerabilities during development.

2. Automated Security Testing — Using tools such as SAST and DAST to detect potential issues before deployment.

3. Dependency Scanning — Managing third-party libraries to mitigate risks of outdated or vulnerable dependencies.

4. Continuous Monitoring — Employing threat monitoring and logging tools to identify and address threats in real
time.

These practices are implemented using an array of tools:

o  Code Quality Analysis: SonarQube, Coverity.

e  CI/CD Security: Jenkins Security plugins, GitHub Actions.

e Container Security: Docker Security, Aqua Security.

e Incident Management: Splunk, ELK Stack.

The iterative and automated nature of these tools ensures that security processes are seamlessly integrated into
development pipelines.

IV. EXPERIMENTAL RESULTS

The effectiveness of DevSecOps practices can be evaluated by analyzing:

1. Automated Security Detection — Identifying code-level vulnerabilities with tools like Checkmarx and Fortify.

2. Increased Deployment Speed — Reduction in manual interventions due to automated security checks.

3. Incident Response Efficiency — Enhanced monitoring and faster resolution times with real-time logging tools like
Splunk.

Case studies of implementing these practices highlight measurable improvements in deployment times and a significant

reduction in post-release vulnerabilities.

V. CONCLUSION
The DevSecOps approach transforms traditional security processes by embedding them into development workflows.
By combining proactive security practices with automated tools, organizations can achieve enhanced security without

compromising agility. This methodology not only improves resilience against cyber threats but also fosters a culture of
shared responsibility among development, operations, and security teams.
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