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Introduction

This document presents a proposal from Docupal Demo, LLC to upgrade the Fastify
framework currently used by Acme, Inc. (ACME-1). The goal is to modernize your
Fastify infrastructure. This upgrade aims to enhance performance, bolster security,
and unlock new features for streamlined development.

Purpose

This proposal outlines a clear path forward for upgrading your Fastify framework. It
addresses critical aspects of the upgrade process.

Scope

The scope of this proposal covers Fastify versions 3.x and 4.x. It details the
necessary steps to transition to a more current and efficient version.

Objectives

The primary objectives of this upgrade are to:

Improve the overall performance of ACME-1's Fastify applications.
Address known security vulnerabilities present in older versions.
Introduce new features and capabilities to simplify and accelerate the
development process.

Stakeholders

Key stakeholders in this project include the Acme Inc. Development Team, the
Security Team, and the Operations Team. Their collaboration will be crucial for a
successful implementation.
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Current State Analysis

ACME-1 currently utilizes the Fastify framework to power its core applications. The
existing infrastructure faces several challenges that impact performance and
security. A detailed examination of the current Fastify setup reveals specific pain
points and areas requiring immediate attention.

Performance Bottlenecks

The current Fastify version exhibits slow performance when handling large
payloads. This negatively impacts average request latency and peak request
throughput. Analysis of usage metrics indicates that these performance issues are
becoming increasingly pronounced as data volume grows. We will monitor these
metrics throughout the upgrade process.

Security Vulnerabilities

The existing Fastify framework relies on outdated dependencies. These
dependencies introduce known security vulnerabilities, which pose a risk to ACME-
1's data and infrastructure. Addressing these vulnerabilities is a key driver for the
proposed update.

Technological Currency

The current Fastify version lacks support for modern authentication protocols,
creating technical debt. This limitation complicates integration with newer systems
and services. Updating the framework will enable the adoption of more secure and
efficient authentication methods.

Stability and Adoption

The current Fastify framework is generally considered stable. However, the
vulnerabilities and limitations described above necessitate an upgrade. The
following chart illustrates the adoption rates of the current and previous Fastify
releases, highlighting the increasing need for ACME-1 to stay current.
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Proposed Enhancements and Features

This Fastify upgrade introduces several key enhancements designed to improve
developer experience, boost performance, and enhance the framework's overall
capabilities. The focus is on providing ACME-1 with a more modern, efficient, and
maintainable platform.

Async/Await Support

The upgrade incorporates native support for async/await. This feature simplifies
asynchronous code, making it easier to read and write. By reducing callback nesting,
async/await improves code clarity and reduces the likelihood of errors. This directly
translates to faster development cycles and easier maintenance for ACME-1's
development team. The code becomes more synchronous in appearance, while still
operating non-blockingly.

Improved Logging

The update includes a revamped logging system. This enhanced system provides
more detailed and structured logs. The improved logging will allow ACME-1 to more
easily debug and monitor their applications, which reduces downtime and improves
overall system stability. Expect better context and more configuration options for
log output.

Enhanced Plugin System

We are introducing an enhanced plugin system. This new system promotes
modularity and reusability, allowing developers to create more organized and
maintainable applications. ACME-1 will be able to extend Fastify's functionality with
ease, integrating new features and services without modifying the core framework.
The new plugin system also includes improved dependency management and
lifecycle hooks.

Impact on Backward Compatibility

While this upgrade prioritizes new features and improvements, we have taken
measures to minimize breaking changes. However, some minor backward
compatibility issues are unavoidable. These primarily relate to deprecated features
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that have been removed and updates to plugin interfaces. We will provide detailed
migration guides and tools to help ACME-1 address these changes efficiently.

Feature Impact vs. Development Effort

The following chart illustrates the relative impact of each feature compared to the
development effort required for its implementation.

Security Improvements

This update addresses key security vulnerabilities and enhances the overall security
posture of ACME-1's Fastify framework. We've focused on mitigating risks
associated with outdated dependencies and improving data handling practices.

Dependency Updates and Vulnerability Mitigation

We are updating critical dependencies to their latest versions. This includes
upgrading ajv to version 8.x and fastify-jwt to version 4.x. These updates patch
known vulnerabilities present in older versions. A thorough vulnerability
assessment was conducted to identify and prioritize these updates, ensuring
comprehensive protection against potential threats.

Enhanced Compliance

The upgrade incorporates improved data handling practices to enhance GDPR
compliance. This includes refinements to data validation and sanitization processes,
reducing the risk of data breaches and ensuring adherence to regulatory
requirements.

HTTP/3 Support

The updated Fastify framework will support HTTP/3. This will help with faster and
more secure data transfer. HTTP/3 includes encryption, which improves security.
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Performance Benchmarks

This section details the performance improvements expected after the Fastify
upgrade. We conducted thorough benchmarks using realistic workloads on AWS
EC2 instances. These tests focused on measuring request latency and throughput.

Latency Improvements

The upgrade aims to reduce request latency by approximately 15%. This
improvement translates to faster response times for ACME-1 users.

Page 7 of 14



The chart above illustrates the anticipated reduction in request latency. The
"Current" line represents the existing latency, while the "Upgraded" line shows the
projected latency after the upgrade.

Throughput Enhancements

We project a throughput increase of about 20% after the Fastify upgrade. This
means ACME-1's systems will handle more requests within the same timeframe.
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The throughput chart shows the expected increase in requests processed per
second. "Current" represents the current throughput, and "Upgraded" displays the
anticipated throughput after the upgrade.

Resource Consumption

The upgrade introduces new features that will result in a slight increase in memory
usage. However, the upgrade includes optimizations to maintain overall resource
efficiency. We have carefully balanced the increase in memory consumption with
other resource optimizations.
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The resource consumption chart provides a comparison of CPU and memory usage
before and after the upgrade. It shows a minor increase in memory consumption
and optimized CPU usage.

Migration and Compatibility Guidelines

This section provides guidelines for migrating your applications to the updated
Fastify version. Careful planning and execution are crucial for a smooth transition.

Compatibility Considerations

The update focuses on maintaining backward compatibility where possible.
However, some breaking changes are unavoidable to improve performance and
security. We have identified key areas requiring your attention during the
migration.

Potential Breaking Changes

Developers should be aware of the following breaking changes:

Plugin Registration API: There are changes to the plugin registration API.
Review and update your plugin registration code to align with the new API.
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Deprecated APIs: We have removed deprecated APIs. Replace any usage of
these APIs with their recommended alternatives. Consult the migration guide
for specific replacements.

Migration Tools and Support

To simplify the migration process, we provide the following resources:

Automated Migration Scripts: We offer automated scripts to assist with plugin
updates and configuration changes. These scripts will help automate repetitive
tasks and reduce manual effort.
Documentation and Tutorials: Comprehensive documentation and tutorials
are available. They will guide you through the migration process, covering all
aspects of the update.
Dedicated Support: DocuPal Demo, LLC will provide dedicated support
throughout the migration. Our team is available to answer your questions and
assist with any issues you may encounter.

Migration Steps

1. Review the Migration Guide: Start by reviewing the comprehensive migration
guide. It details all breaking changes and provides step-by-step instructions.

2. Run Automated Scripts: Utilize the provided automated scripts to update
plugins and configurations.

3. Test Thoroughly: Conduct thorough testing in a non-production environment.
Verify that all functionalities work as expected after the migration.

4. Monitor Performance: Closely monitor application performance after the
update. Ensure that the update improves or maintains existing performance
levels.

5. Rollback Plan: Develop a rollback plan in case any unforeseen issues arise
during the production deployment.

Roadmap and Timeline

This roadmap outlines the key phases and milestones for the Fastify upgrade
project. We will manage the upgrade in three distinct phases: Alpha, Beta, and
Production. Each phase has specific goals and user groups.
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Key Milestones

Alpha Release: 2024-07-15
Beta Release: 2024-08-15
Production Release: 2024-09-15

Phase Management

The Alpha phase will involve internal testing by Docupal Demo, LLC. This allows us
to identify and resolve initial issues in a controlled environment. Following the
Alpha phase, the Beta phase will begin. During Beta, a subset of ACME-1 users will
test the upgraded Fastify framework. Their feedback will be crucial for identifying
and addressing any remaining issues. Finally, upon successful completion of Beta
testing, we will proceed to the Production release.

Contingency Planning

We recognize the possibility of delays. Should any issues arise during the Alpha or
Beta phases, we will extend the Beta testing period. This will provide additional
time to resolve any problems before the Production release. The Production release
date will be adjusted accordingly to ensure a stable and reliable upgrade.
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Risk Assessment and Mitigation

This section identifies potential risks associated with upgrading ACME-1's Fastify
framework and outlines mitigation strategies to minimize disruption and ensure a
smooth transition.

Potential Risks

The primary risks involve technical compatibility and performance stability.
Specifically, we foresee potential compatibility issues with existing Fastify plugins
currently integrated into ACME-1's systems. These plugins might not function as
expected or may require updates or replacements to align with the new Fastify
version. Additionally, the upgrade may introduce unforeseen performance
bottlenecks, potentially affecting application latency and throughput. These
bottlenecks could arise from changes in the framework's internal architecture or
interactions with other system components. Project-related risks include timeline
delays due to unforeseen complexities and potential scope creep.

Mitigation Strategies

To address compatibility concerns, we will conduct thorough testing of all existing
plugins against the upgraded Fastify framework in a dedicated testing environment.
This will identify any plugins requiring updates or replacements. We will also
explore alternative plugins or develop custom solutions where necessary.

To mitigate performance risks, we will implement continuous monitoring of key
performance indicators (KPIs) such as response time, CPU utilization, and memory
consumption throughout the upgrade process and post-implementation. Regular
code reviews will also be conducted to identify and address potential performance
bottlenecks. Performance benchmarks will be run before and after the update to
quantify the impact of the upgrade on latency and throughput.

Fallback Options

In the event of critical issues or unexpected complications, we have established a
clear fallback option. ACME-1 can roll back to the previous Fastify version with
minimal downtime. This rollback plan includes maintaining a backup of the pre-
upgrade environment and a documented procedure for reverting the changes. The
rollback process will be tested to ensure its effectiveness and speed.
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Conclusion and Recommendations

This Fastify update/upgrade promises significant improvements for ACME-1. We
anticipate enhanced performance, strengthened security, and a more efficient
development workflow. Crucially, this upgrade will also bolster compliance efforts.

Adoption Strategy

We propose a phased adoption approach, beginning with an Alpha release. This
allows for thorough testing and validation within a controlled environment. The full
adoption timeline is projected to span three months.

Required Actions

To proceed, we require formal approval from the ACME-1 CTO. Allocation of
appropriate development and testing resources will also be necessary. These
resources will ensure a smooth and successful transition.

Expected Benefits

The upgrade will address existing security vulnerabilities and incorporate the latest
dependency updates. This proactive approach minimizes risk and maximizes
system stability. The updated framework offers better performance characteristics,
reducing latency and increasing throughput for critical applications. Ultimately,
ACME-1 will benefit from a more robust, secure, and efficient Fastify environment.
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