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PHASE 1

‘ Chaos
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INDIVIDUAL EXPLORATION

Individual developers in this phase are actively engaged in personal projects, honing their containerization skills
through hands-on experimentation. They are constructing container images, often in the form of Docker images, on
their local machines. These images are primarily utilized for local development and testing rather than production
deployments. The applications under development tend to be relatively uncomplicated, typically devoid of the
need for orchestration, making this a valuable learning phase in the realm of container technology.

FORTIFYING THE FOUNDATION

As individual developers delve into the world of containers for learning and experimentation purposes, the
introduction of dedicated security tools or substantial changes in security protocols may not be necessary, provided
the project remains confined to non-production environments. While it remains imperative for developers to adhere <ﬂ

to secure coding practices, other facets of security can be of a lesser priority in this stage. \

Nonetheless, this phase serves as an opportune moment to initiate the cultivation of a security-as-code mentality,
especially when utilizing platforms like Kubernetes.

SECURITY'S EARLY VOYAGE

Simultaneously, it is crucial to explore avenues for shifting security measures earlier in the development and
DevOps workflows.

Additionally, it is wise to begin identifying strategies to leverage the software supply chain as a centralized
checkpoint for overseeing production changes. This transition aligns with the evolution towards a more declarative
security model.
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PHASE 2

é Charting the Containerization Voyage

PROJECT TAKES FLIGHT

showcase the benefits of containerization and cloud-native technologies. This phase may encompass the
containerization of an existing application or a specific component, such as a stateless web tier, or the development
of a new application utilizing containers and potentially microservices architectures.

FORGING THE BLUEPRINT: CONFIGURATION AND POLICY

In this phase, various critical components come into play. It becomes necessary to establish a secure image registry
for storing the generated images, while Kubernetes assumes a pivotal role in orchestration. Furthermore, the

organization should contemplate organizational governance and the formulation of comprehensive policies.

SHIELDING AGAINST VULNERABILITIES: A PROACTIVE STANCE

An integral part of this stage involves the implementation of tools and processes to proactively prevent

vulnerabilities from infiltrating the cluster environments. This necessitates a thoughtful approach to vulnerability
management, defining the desired security standards for the environment.

Security Tools:

1. Docker Bench for Security is Docker's open-source script for auditing containers against common security best
practices.

2. Clair performs static analysis of container vulnerabilities. It currently works with OCI and Docker containers.

3. Trivy, by Aqua Security, is a simple vulnerability scanner for containers and other artifacts.

Sysdig Falco monitors our running Docker containers and provides insights into the behavior of containers and
applications within containers.

Note: Compiled a random selection of tools for reference purposes. Feel free to explore and choose the ones that align with your unique organizational needs and

requirements.
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* An organization formally initiates a containerization project, involving multiple team members collaborating to

PHASE 3

@ Kubernetes Odyssey

The third stage represents a significant milestone for those employing containers and Kubernetes.|t involves the deployment
of your initial application in a production environment, enabling multiple teams to harness Kubernetes for diverse
applications and scalability. This stage introduces a range of crucial considerations.

Operational aspects of Kubernetes come into focus, as both Kubernetes itself and the applications it manages may have
vulnerabilities. Applications running in production, especially when exposed to the internet, are exposed to security risks.
Additionally, operational issues can affect factors like availability and uptime. Therefore, security considerations take center
stage during this phase, covering various important aspects.
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GUARDING KUBERNETES REALMS

1. Kubernetes Components: It's essential to thoroughly assess the security of various Kubernetes components,
including the control plane and node components. Ensuring their protection is a top priority.

2. Workload Isolation: Establish appropriate isolation measures between your workloads to prevent unauthorized

access and interference.

3. Pod-Level Privileges: Evaluate the privileges granted to individual pods within your cluster. Understanding their
capabilities is vital for security.

4. Network Segmentation: Implement network segmentation to control and restrict the flow of traffic between
individual pods, enhancing security and isolation.

5. Runtime Security: Focus on runtime security to enable the monitoring and detection of any anomalous or

malicious threats, it's essential to leverage enforcement tools and techniques to properly configure access
controls to prevent unauthorized access to resources and secrets.

6. Advanced Compliance Requirements: Depending on the nature of your application, you may need to address
more advanced compliance requirements, such as Payment card industry (PCl), to ensure adherence to specific
industry standards.

Security Tools:
a. Kube-audit : A tool for auditing and logging activities within a Kubernetes cluster

b. Kubescape: Kubescape detects misconfigurations and provides remediation advice to eliminate them. With
this, you can reduce the attack surface and harden your Kubernetes system.

c. Cillium: Cilium provides eBPF-based networking, observability, and security for container workload:s.

d. Falco: An open-source activity monitoring and intrusion detection system.

Note: Compiled a random selection of tools for reference purposes. Feel free to explore and choose the ones that align with your unique organizational needs and

requirements.
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