


Docker Security Checklist

Introduction

Securing Docker containers is essential for maintaining the integrity and confidentiality
of applications and data deployed in containerized environments. Docker's popularity in
modern software development and deployment workflows necessitates robust security
measures to mitigate risks associated with container vulnerabilities, misconfigurations,
and potential exploits. This checklist outlines key considerations and best practices for
ensuring the security of Docker containers, covering areas such as image security,
container isolation, network security, and runtime protection.

Docker Security Checklist Overview

This checklist provides actionable recommendations for organizations to enhance the
security of their Docker container deployments. From securing container images to
implementing access controls and monitoring container activities, each section
addresses critical aspects of Docker security. By following this checklist and leveraging
appropriate tools and techniques, organizations can strengthen their Docker security
posture, reduce the attack surface, and mitigate the risk of container-based security
incidents.

1. Secure Container Images:

[l Scan container images for vulnerabilities and adhere to best practices for
building secure images.

[ Utilize trusted base images from official repositories and reputable
sources.

[ Implement image signing and verification mechanisms to ensure image
integrity.

1 Examples: Docker image vulnerability scanning tools, Docker Content
Trust (DCT), image security scanning services.

[J Tools and Technigues: Image scanning tools (e.g., Trivy, Clair), Docker
Content Trust commands, image signing keys.

2. Container Isolation:

[J Use Docker's built-in isolation mechanisms such as namespaces and
control groups (cgroups) to provide process and resource isolation.

[l Employ container runtime security features like seccomp profiles and
AppArmor/SELinux policies to restrict container capabilities.

(] Enable user namespace remapping to mitigate the impact of container
breakout attacks.

Docker Security Checklist Haxsecurity.com




Docker Security Checklist

[J Examples: Docker namespace isolation, seccomp profiles,
AppArmor/SELinux policies.

[J Tools and Techniques: Docker security options (e.g., --security-opt),
seccomp profile generators, AppArmor/SELinux policy editors.

3. Access Control and Privilege Management:

[ Implement least privilege principles by restricting container capabilities
and permissions.

(] Utilize Docker's role-based access control (RBAC) features to manage
user access to Docker resources.

[J Use security plugins or container orchestrators to enforce fine-grained
access controls and policies.

[J Examples: Docker RBAC, role-based access control plugins, container
orchestrator access policies.

{1 Tools and Techniques: Docker RBAC configurations, security plugins
(e.g., Docker Bench for Security), container orchestrator RBAC settings.

4. Network Security:

71 Configure network segmentation and firewall rules to control network
traffic between containers and external networks.

71 Utilize Docker network plugins and overlay networks to enforce network
policies and isolation.

[J Enable encryption for container-to-container communication and external
network connections.

11 Examples: Docker network segmentation, firewall rules, network
encryption.

[J Tools and Techniques: Docker network configurations, network security
tools (e.g., iptables, nftables), encryption protocols (e.g., TLS).

5. Runtime Protection:

[J Monitor container runtime activities for signs of suspicious behavior or
anomalies.

1 Employ runtime security tools and solutions to detect and prevent runtime
threats such as container escapes and malicious code execution.

] Implement runtime protection measures such as container introspection
and runtime anomaly detection.

(] Examples: Container runtime monitoring tools, runtime security solutions,
anomaly detection systems.

(] Tools and Techniques: Container runtime monitoring agents, security
information and event management (SIEM) integration such as Splunk,
Microsoft Sentinel etc, runtime anomaly detection algorithms.
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6. Container Image Signing and Verification:

[J Enable Docker Content Trust (DCT) to cryptographically sign and verify
container images.

(1 Use trusted image repositories and registries that support image signing
and verification.

Il Implement image signing policies and enforce image verification during
container image pulls.

(] Examples: Docker Content Trust setup, image signing and verification
procedures.

(] Tools and Techniques: Docker Content Trust commands (e.g., docker
trust), image signing keys, registry configuration settings.

7. Container Runtime Hardening:

Tl Apply security configurations and hardening measures to the container
runtime environment.

(] Disable unnecessary Docker features and APIs that pose security risks.

[1 Monitor and restrict container runtime access to host resources and
sensitive system files.

[J Examples: Docker runtime hardening guidelines, security configurations
for Docker daemon.

[J Tools and Techniques: Docker daemon configuration files, runtime
hardening scripts, security configuration scanners.

8. Container Image Scanning and Vulnerability Management:

[ Integrate container image scanning tools into the CI/CD pipeline to identify
vulnerabilities early in the development process.

71 Automate vulnerability management workflows to prioritize and remediate
security findings.

1 Regularly update and patch container images to address known
vulnerabilities and security weaknesses.

(1 Examples: Docker image scanning plugins, vulnerability management
automation, container image update procedures.

] Tools and Technigues: Container image scanning services (e.g., Aqua
Security, Palo Alto Prisma Cloud), vulnerability management platforms,
image update automation scripts.

9. Securing Docker Hosts:

11 Apply host-level security measures such as kernel hardening, file system
integrity monitoring, and intrusion detection/prevention.
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[J Limit user access to Docker hosts and enforce strong authentication
mechanisms for host access.

[J Regularly update and patch Docker hosts to address security
vulnerabilities and weaknesses.

(1 Examples: Docker host hardening guidelines, kernel security
configurations, host-based intrusion detection systems.

[J Tools and Techniques: Host security hardening scripts, kernel security
parameters, host-based security tools.

10. Auditing and Logging:

[J Enable Docker logging mechanisms to capture container events, system
activities, and security-relevant logs.

[J Centralize container logs and monitor them for security incidents,
unauthorized access attempts, and policy violations.

[1 Implement log retention policies and securely store log data for forensic
analysis and compliance reporting.

[J Examples: Docker logging configuration, centralized log management
solutions, log retention policies.

[J Tools and Techniques: Docker logging drivers (e.g., syslog, JSON-file),
log aggregation platforms (e.g., ELK Stack, Splunk), log retention scripts.

11. Security Compliance and Governance:

[ Ensure compliance with regulatory requirements and industry standards
relevant to containerized environments (e.g., PCI DSS, GDPR, HIPAA).

1 Conduct regular security assessments and audits to validate compliance
with security policies and controls.

[J Document security findings, remediation actions, and compliance reports
for regulatory reporting and internal governance.

(1 Examples: Docker security compliance frameworks, regulatory compliance
checklists, container security assessments.

(] Tools and Techniques: Compliance assessment tools, security policy
templates, audit trail documentation.

12. Incident Response Planning:

1 Develop an incident response plan specifically for Docker security
incidents and breaches.

[1 Define roles and responsibilities for incident response team members and
establish communication channels for reporting and escalation.

(1 Conduct regular tabletop exercises and drills to test the effectiveness of
the incident response plan and identify areas for improvement.
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(] Examples: Docker incident response playbook, container security incident
handling procedures, tabletop exercise scenarios.

[J Tools and Techniques: Incident response plan templates, incident
response management software, tabletop exercise facilitation guides.

13. Continuous Improvement and Innovation:

(] Foster a culture of continuous improvement and innovation to adapt to
evolving security threats and challenges.

(] Stay informed about new Docker security technologies, tools, and best
practices through industry publications, conferences, and training
programs.

'] Encourage collaboration and knowledge sharing among DevOps and
security teams to leverage collective expertise and insights.

11 Examples: Docker security improvement initiatives, container security
innovation projects, collaborative security research.

[J Tools and Techniques: Security improvement frameworks, innovation
workshops, knowledge sharing platforms.

Conclusion

In conclusion, securing Docker containers requires a comprehensive approach that
addresses various aspects of container security, including image security, runtime
protection, access control, and compliance. By following the recommendations outlined
in this checklist and leveraging appropriate tools and techniques, organizations can
strengthen their Docker security posture, reduce the risk of security incidents, and
maintain compliance with regulatory requirements. Remember, Docker security is an
ongoing effort that requires vigilance, collaboration, and continuous improvement to
address evolving threats effectively.
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