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Introduction

This document presents a comprehensive proposal from Docupal Demo, LLC to
Acme, Inc (ACME-]) for upgrading your Kubernetes infrastructure. The upgrade will
move your current Kubernetes platform from version 1.25 to version 1.28. This
upgrade is important for ensuring continued support, improving overall
performance, and enhancing the security posture of your Kubernetes environment.

Purpose

The primary purpose of this upgrade is to maintain a supported Kubernetes version.
By upgrading to version 1.28, ACME-1 will benefit from the latest features, bug fixes,
and security patches provided by the Kubernetes community. This proactive
approach will minimize potential vulnerabilities and ensure the stability of your
containerized applications.

Scope

This proposal encompasses the upgrade of all your Kubernetes clusters, including
those in Development, Staging, and Production environments. We will address all
necessary components and dependencies to ensure a smooth and consistent
transition across your entire infrastructure. This includes careful planning,
execution, and validation to minimize disruption to your workflows.

Objectives

The key objectives of this Kubernetes upgrade are:

« Maintain Support: Ensure your Kubernetes environment remains on a
supported version, receiving critical updates and security patches.

« Enhance Security: Implement the latest security features and mitigations
available in Kubernetes 1.28.

« Improve Performance: Leverage performance improvements and
optimizations included in the new version.

« Minimize Downtime: Execute the upgrade with a focus on minimizing
downtime and disruption to ACME-1's applications and services.

« Validate Functionality: Thoroughly validate the upgraded environment to
confirm that all applications and services are functioning as expected.
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Current Environment Assessment

This section describes the current state of Acme, Inc.'s Kubernetes infrastructure. It
covers the existing Kubernetes version, configurations, running workloads, and key
dependencies.

Kubernetes Version and Configuration

The current Kubernetes environment runs version 1.25. The cluster uses default
configurations. A standard setup simplifies management. However, it also means
that ACME-1 may not be taking advantage of some advanced features or
optimizations available in later Kubernetes versions.

Critical Workloads and Services

Several critical workloads and services rely on the Kubernetes cluster. These
include:

« Core application services that support ACME-1's primary business functions.
» Databases storing essential business data.
« API gateways managing external access to services.

Any disruption to the Kubernetes cluster directly impacts these vital components.
Dependencies and Integrations

The Kubernetes environment integrates with several other systems and tools. These
integrations are essential for monitoring, logging, and continuous delivery:

« Monitoring: Prometheus monitors cluster performance and application health.

» Logging: The ELK stack (Elasticsearch, Logstash, Kibana) provides centralized
logging and analysis.

 CI/CD: Jenkins automates the build, test, and deployment processes.

Upgrading Kubernetes requires careful consideration of these dependencies. We
must ensure compatibility and minimal disruption.
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Upgrade Rationale and Benefits

This section details the reasons for upgrading Acme Inc.s Kubernetes infrastructure
from version 1.25 to the latest stable version. The upgrade is crucial for maintaining
a secure, reliable, and efficient platform that supports ACME-1's business objectives.
The move offers significant technical and business advantages.

Enhanced Security Posture

The target Kubernetes version includes the latest security patches and
enhancements. Upgrading will mitigate potential vulnerabilities present in the older
version. We will implement updated network policies and refine Role-Based Access
Control (RBAC) configurations. These measures will bolster ACME-1's overall
security posture, protecting sensitive data and critical applications from
unauthorized access and potential threats.

Improved Reliability and Scalability

The upgrade introduces improvements in resource management. These
enhancements contribute to better stability and reliability of the Kubernetes cluster.
The newer version offers increased scalability, enabling ACME-1 to handle growing
workloads and user demands more effectively. This ensures consistent performance
and availability of applications, even during peak usage periods.

Access to New Features and Operational Efficiency

Upgrading to the latest Kubernetes version grants access to new features and
capabilities. These features can streamline operations, automate tasks, and improve
developer productivity. By taking advantage of these advancements, ACME-1 can
optimize resource utilization, reduce operational overhead, and accelerate
application development cycles. This ultimately leads to increased efficiency and
faster time-to-market for new products and services. The upgrade allows ACME-1 to
stay current with industry best practices and leverage the latest innovations in
container orchestration.

Page 5 of 14

+123 456 7890 7 info@website.com P.O. Box 283 Demo
+123 456 7890 websitename.com Frederick, Country




[5) DOCUPAL

Docupal Demo, LLC

Risk Assessment and Impact Analysis

Upgrading Kubernetes from version 1.25 presents several potential risks that
ACME-1 needs to consider. We have identified key areas of concern and outlined
mitigation strategies to minimize disruptions.

Potential Risks

« Downtime During Upgrade: The upgrade process may require taking the
Kubernetes cluster, or parts of it, offline. This could lead to service
interruptions for ACME-1 users.

« Compatibility Issues: Applications currently running on version 1.25 might
not be fully compatible with the new version. This can result in application
failures or unexpected behavior. Legacy applications are particularly
vulnerable.

« Unforeseen Bugs: New Kubernetes versions can contain undiscovered bugs
that could negatively impact ACME-1's environment.

 Rollback complexities: Although rollback procedures will be automated,
unforeseen issues may arise leading to delays in service restoration.

Mitigation Strategies

To address these risks, we propose the following mitigation strategies:

« Thorough Pre-Upgrade Testing: We will conduct extensive testing in a non-
production environment that mirrors ACME-1's production setup. This testing
will identify potential compatibility issues and allow us to resolve them before
the upgrade.

« Phased Rollout: The upgrade will be rolled out in phases, starting with a small
subset of nodes. This will allow us to monitor the impact of the upgrade and
quickly identify and address any issues.

« Automated Rollback Procedures: We will implement automated rollback
procedures that can quickly revert the cluster to the previous version if any
critical issues arise during the upgrade.

« Continuous Monitoring: Post upgrade, we will closely monitor the system for
anomalies.
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Impact Analysis

The upgrade will primarily impact the operations and development teams at ACME-
1. The operational impact includes potential downtime, while the development
impact focuses on ensuring application compatibility.

We have analyzed the potential impact and likelihood of each risk to determine the
overall risk level.

Risk Likelihood| Impact Mitigation Strategy
Downtime During . . Phased Rollout, Automated Rollback
Medium |High
Upgrade Procedures

Compatibility Issues |Medium |Medium|Thorough Pre-Upgrade Testing

Unforeseen Bugs Low Medium Continuous Monitoring, Automated

Rollback Procedures
Rollback . |Continuous Monitoring, Automated
" Low Medium
complexities Rollback Procedures

Upgrade Strategy and Plan

This section details the strategy and plan for upgrading ACME-1's Kubernetes
infrastructure from version 1.25 to 1.x. The upgrade will be executed in three
distinct phases, ensuring minimal disruption and maximum control. Key
stakeholders from IT Operations, Development Teams, the Security Team, and
Management will be involved throughout the process.

Upgrade Phases

The upgrade will progress through the following phases:

1. Development Cluster Upgrade: This initial phase focuses on upgrading the
Kubernetes cluster used for development purposes. This allows for early
identification and resolution of any compatibility issues or unforeseen
problems in a non-critical environment.

2. Staging Cluster Upgrade: Following the successful upgrade of the
development cluster, the staging cluster will be upgraded. The staging
environment closely mirrors the production environment, providing a realistic

Page 7 of 14

+123 456 7890 7 info@website.com P.O. Box 283 Demo
+123 456 7890 websitename.com Frederick, Country




[5) DOCUPAL

Docupal Demo, LLC

testbed for validating the upgrade's stability and performance under
production-like conditions.

3. Production Cluster Upgrade: The final phase involves upgrading the
production Kubernetes cluster. This phase will be carefully orchestrated with
pre- and post-upgrade validation steps to ensure a seamless transition and
minimal impact on live services.

Step-by-Step Upgrade Process

Each phase will follow a detailed step-by-step process:

1. Pre-Upgrade Assessment: Before initiating any upgrade, a thorough
assessment of the existing Kubernetes environment will be conducted. This
assessment will include:

o Reviewing current cluster configurations and resource utilization.

o Identifying any deprecated APIs or features that need to be addressed.

o Verifying compatibility of existing applications and services with the
target Kubernetes version.

o Backing up critical data and configurations.

2. Environment Preparation: Based on the pre-upgrade assessment, the
environment will be prepared for the upgrade. This may involve:

o Updating node operating systems and container runtimes.
o Adjusting network configurations.
o Modifying application deployments to address compatibility issues.

3. Kubernetes Control Plane Upgrade: The Kubernetes control plane components
(API server, scheduler, controller manager, etcd) will be upgraded. This will be
performed using a rolling update strategy to minimize downtime.

4. Node Upgrade: After the control plane is upgraded, the worker nodes will be
upgraded. This will also be performed using a rolling update strategy, draining
each node before upgrading it and cordoning it off to prevent new workloads
from being scheduled on it during the upgrade.

5. Post-Upgrade Validation: Following the upgrade, extensive validation testing
will be performed to ensure that the cluster is functioning correctly and that all
applications and services are running as expected. This will include:

o Verifying the health and status of all Kubernetes components.
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o Running functional tests on key applications and services.
o Monitoring cluster performance and resource utilization.

Timelines
Task Start Date | End Date |Duration Responsible
Team
Development Cluster 2025-09-15025-09-15|2 weeks |IT Operations
Upgrade 01
Staging Cluster Upgrade %g s %825_09_ 2 weeks |IT Operations

Production Cluster Upgrade [2025-10-01|2025-10-15 |2 weeks |IT Operations
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Development Cluster Upgrade

Staging Cluster Upgrade

Production Cluster Upgrade

Rollback Procedures

In the event of a failure during the upgrade process, automated rollback scripts and
procedures are in place to revert to the previous Kubernetes version. These
procedures will be tested and validated before each upgrade phase. The rollback
process includes:

 Restoring the Kubernetes control plane to the previous version.
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 Reverting the worker nodes to the previous version.
« Restoring any backed-up data or configurations.
« Verifying the health and functionality of the restored environment.

Testing and Validation

We will rigorously validate all upgrade changes through a multi-faceted testing
approach. This approach ensures the stability, performance, and security of the
upgraded Kubernetes environment. Testing will occur in both Development and
Staging environments.

Test Environments

« Development Environment: This environment will be used for initial testing
of individual components and configurations.

« Staging Environment: A production-like environment where we will conduct
comprehensive integration, load, and user acceptance testing.

Test Cases

Our testing strategy incorporates the following types of tests:

« Integration Tests: We will verify that all components of the upgraded
Kubernetes cluster work together seamlessly. This includes testing
communication between services, proper functioning of network policies, and
correct operation of ingress controllers.

» Load Tests: We will simulate production traffic to assess the performance and
scalability of the upgraded cluster. This includes measuring response times,
throughput, and resource utilization under various load conditions. These tests
will help identify potential bottlenecks and ensure the cluster can handle
expected traffic volumes.

« Security Vulnerability Scans: We will conduct scans to identify and address
potential security vulnerabilities in the upgraded environment. These scans
will cover the Kubernetes control plane, worker nodes, and deployed
applications.

Validation Criteria

The upgrade will be considered successful when the following criteria are met:
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« All integration tests pass successfully, demonstrating proper communication
and functionality between components.

» The cluster meets or exceeds performance benchmarks established in the
current production environment.

« No critical or high-severity security vulnerabilities are identified during
security scans.

« User acceptance testing confirms that applications function as expected in the
upgraded environment.

« All monitoring and logging systems are functioning correctly and providing
accurate data.

Security Considerations

The Kubernetes upgrade from version 1.25 to 1.29 includes important security
enhancements. This upgrade addresses known vulnerabilities. Specifically, it
resolves CVE-2023-XXXX and CVE-2023-YYYY. Applying these patches improves
ACME-1's security posture.

Addressing Vulnerabilities

The identified CVEs pose potential risks to the current Kubernetes environment.
CVE-2023-XXXX could allow unauthorized access to sensitive data. CVE-22023-YYYY
might lead to denial-of-service attacks. Upgrading to version 1.29 mitigates these
risks directly.

Post-Upgrade Security Best Practices

After the upgrade, we recommend several security best practices. Regular
monitoring of cluster health is critical. This includes watching for unusual activity
or performance dips. Timely updates to node pools are also important. These
updates often include security patches for the underlying operating system. Finally,
a thorough review of security configurations is advised. This ensures that all
settings align with ACME-1's security policies. Reviewing roles and permissions also
maintains least privilege access.
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Compliance

This upgrade does not introduce new compliance standards. However, maintaining
a secure and up-to-date Kubernetes environment helps ACME-1 meet existing
compliance requirements. Regular security audits and vulnerability scanning will
continue to be essential.

Communication and Change
Management

Effective communication and change management are crucial for a smooth
Kubernetes upgrade. We will keep all stakeholders informed throughout the
process. Our communication strategy includes regular updates via multiple
channels. These channels consist of email, project management software (e.g.,
Asana, Jira), and scheduled meetings.

Stakeholder Communication

We will provide regular status reports to ACME-1's designated contacts. These
reports will cover progress, milestones achieved, and any potential roadblocks
encountered. We will tailor the frequency of updates to meet ACME-1’s preferences.
Expect updates at least weekly, or more often if needed.

Training and Documentation

To ensure ACME-1's teams are comfortable with the upgraded Kubernetes
environment, we will provide comprehensive documentation. This documentation
will detail new features and changes. We will also conduct training sessions for
relevant teams. These sessions will cover key aspects of the updated system. This
hands-on training will empower your team to effectively use the new environment.

Feedback and Issue Tracking
We will use a Jira ticketing system to track feedback and address any issues that

arise during the upgrade rollout. ACME-1's team can submit tickets for any problems
they encounter. We will also hold regular status meetings to discuss open issues and
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their resolution. This collaborative approach ensures that we address concerns
promptly and efficiently.

Cost and Resource Implications

The Kubernetes upgrade from version 1.25 will require an investment in both labor
and tools. We estimate the labor costs to be $15,000. This covers the time spent by
our engineers on planning, execution, and post-upgrade validation. The cost for
required tools is estimated at $5,000.

Resource Requirements

The upgrade process will necessitate certain resources from ACME-1. Your team's
collaboration will be essential for access to systems and for testing the upgraded
environment. We also anticipate a need for potentially purchasing additional
licenses for monitoring tools to ensure comprehensive oversight of the upgraded
Kubernetes cluster.

Budget Impact

The total estimated cost for this Kubernetes upgrade is $20,000. This encompasses
the $15,000 for labor and $5,000 for tools. This project has already received budget
approval. Any unforeseen expenses will be communicated promptly.

Conclusion and Recommendations

This proposal details the necessary upgrade of Acme Inc's Kubernetes
infrastructure from version 1.25 to 1.29. This upgrade is crucial for several reasons,
primarily to address security vulnerabilities, enhance system performance, and
maintain compatibility with the latest industry standards. The proposed plan
includes a comprehensive strategy for mitigating potential risks, ensuring minimal
disruption to ongoing operations.
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Recommendation

We strongly recommend that Acme Inc. approve this Kubernetes upgrade proposal.
The benefits of enhanced security, improved performance, and continued
compatibility outweigh the costs and risks associated with the upgrade process. By
upgrading, ACME-1 will ensure its infrastructure remains secure, reliable, and
efficient.

Next Steps

Upon approval, the following steps should be initiated:

1. Schedule the Upgrade: Coordinate with relevant teams to schedule the
upgrade during a maintenance window.

2. Prepare the Environments: Ensure all environments (development, staging,
production) are properly prepared for the upgrade.

3. Begin Development Cluster Upgrade: Start with the development cluster to
identify and resolve any potential issues before proceeding to production.
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