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I. INTRODUCTION

The rapid evolution of web technologies presents a continuous challenge for maintaining and modernizing
existing applications. Legacy JavaScript and Angular]S architectures, while once cutting-edge, often hinder
scalability, performance, and developer productivity in today’s landscape. This paper proposes a risk-
mitigation frame- work for the incremental migration of such legacy systems to a modern stack comprising
React and Next.js. The goal is to provide a structured approach that minimizes disruption, ensures business
continuity, and leverages the benefits of contemporary frameworks.

The Challenge of Legacy Systems:

- Technical Debt: Accumulation of outdated code, libraries, and design patterns.

- Performance Bottlenecks: Slower loading times and less responsive user interfaces.

- Developer Experience: Difficulty in attracting new talent and reduced productivity for existing teams due
to the learning curve and deprecated practices.

- Maintenance Burden: Higher costs and effort as- sociated with patching security vulnerabilities and
implementing new features.

- Scalability Issues: Limitations in handling increasing user loads and data volumes.

Why React and Next.js?

- React: A declarative, component-based library for building user interfaces, offering improved
performance, reusability, and a vibrant ecosystem.

- Next.js: A React framework that provides server- side rendering (SSR), static site generation (SSG),
API routes, and optimized development experience, making it ideal for performance-critical and SEO-
friendly applications.

This framework aims to address the inherent risks of a complete rewrite, such as budget overruns, missed
dead- lines, and loss of critical functionality, by advocating for a phased, iterative migration strategy.

II. METHODOLOGY

Our proposed methodology for incremental migration is rooted in a ”Strangler Fig” pattern, where new
functionalities and components built with React and Next.js are gradually introduced around the existing
Angular]S application. This allows for the parallel operation of both systems during the transition,
minimizing downtime and user impact.

A. Phases of Migration:

1)  Assessment and Planning:

- Application Audit: Identify key modules, dependencies, data flows, and business logic within the
legacy Angular]S application.

- Dependency Mapping: Understand the relation- ships between different parts of the application and
external services.

- Risk Identification: Pinpoint potential challenges such as complex state management, intricate routing,
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2)

3)

4)

or heavily customized directives.

Feature Prioritization: Categorize features by business value and complexity to determine the order
of migration.

Tooling and Infrastructure Setup: Establish a modern development environment, CI/CD
pipelines, and hosting for the new React/Next.js application.

Infrastructure and Core Setup:

Monorepo Strategy: Consider a monorepo approach to house both legacy and new codebases,
simplifying dependency management and cross- application communication.

Shared Component Library: Create a foundational design system and component library in React
that can be used across the new application and, where feasible, even embedded into the legacy system
for a consistent UI.

Routing Integration: Implement a robust routing strategy that allows seamless navigation between
Angular]JS and React/Next.js parts of the application. This might involve subdomains, path based
routing, or a proxy layer.

State Management Strategy: Define how global application state will be managed in the new React
application (e.g., Redux, Zustand, Context API).

Incremental Feature Migration (Strangler Fig Pattern):

Identify Bounded Contexts: Break down the application into logical, independent modules or
features.

Vertical Slicing: Migrate one complete feature at a time, including its U, business logic, and data
interactions.

Wrapper Components: Create React components that can render existing AngularJS components
and vice versa, allowing for interoperability during the transition.

Data Migration Strategy: Plan for the migration or synchronization of data between legacy and new
backend services if applicable.

Automated Testing: Implement comprehensive unit, integration, and end-to-end tests for all mi-
grated features.

Decommissioning Legacy Components:

Monitoring and Validation: Continuously monitor the performance and stability of migrated
features.

Phased Removal: Once a feature is fully replaced by its React/Next.js counterpart and validated,
safely remove the corresponding legacy Angular]S code.

Refactoring: Clean up any remaining legacy code or dependencies.

Key Principles:

Small, Iterative Steps: Each migration step should be manageable, deliverable, and testable.
Automated Testing: Essential to ensure correctness and prevent regressions.

Continuous Integration/Continuous Deployment (CI/CD): Facilitate frequent, reliable
deployments.

User Feedback: Gather feedback from users throughout the process to address issues early.

Rollback Strategy: Always have a plan to revert to the previous stable state if a new deployment
introduces critical issues.

Risk Mitigation Strategies:

Technical Debt Management: Proactively identify and address technical debt in both legacy and
new codebases.

Team Training: Provide training for developers on React, Next.js, and modern development
practices.

Performance Monitoring: Implement APM tools to track application performance and identify
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bottle- necks.

- Security Audits: Conduct regular security assessments for both legacy and new components.

- Communication: Maintain open communication channels within the development team and with
stakeholders.

Here’s an illustration of the Strangler Fig pattern:

Strangler Fig Migration Pattern
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III. BACKGROUND AND RELATED WORK

The concept of incremental migration from legacy systems is not new, drawing heavily from patterns such
as the Strangler Fig Application, first introduced by Martin Fowler. This pattern advocates for replacing a
legacy system by gradually creating a new system around it, redirecting requests from the old to the new
until the old system can be ”strangled” and retired.

A. Legacy System Modernization Strategies:

Several strategies exist for modernizing legacy systems, each with its own trade-offs:

- Big Bang Rewrite: Replacing the entire legacy system at once. This approach is high-risk, as it
requires significant upfront investment, long development cycles, and can lead to business disruption if not
executed perfectly. However, it offers a clean break from technical debt.

- Encapsulation: Wrapping the legacy system with a new interface to expose its functionalities. This
allows for controlled access and can improve interoperability but doesn’t address the underlying technical
debt.

- Rehosting/Lift-and-Shift: Moving the legacy ap- plication to a new infrastructure (e.g., cloud) without
significant code changes. This primarily addresses infrastructure costs and scalability but not application-
level modernization.

- Refactoring: Improving the internal structure of the code without changing its external behavior.
While beneficial, it often isn’t sufficient for a complete architectural shift.

- Strangler Fig Pattern: As discussed, this iterative approach gradually replaces parts of the legacy
system, reducing risk and allowing for continuous delivery of value. This is the primary inspiration
for our proposed framework.

B. Existing Migration Tools and Libraries:

While a comprehensive, off-the-shelf solution for AngularJS to React/Next.js migration doesn’t exist due to

the unique complexities of each application, several tools and libraries can aid the process:

- Webpack/Rollup: Module bundlers crucial for managing dependencies and optimizing code for both
Angular]JS and React applications, especially in a monorepo setup.
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React-Redux, Zustand, React Context API: Various state management libraries for React ap-
plications, chosen based on project needs and team familiarity.

React Router / Next.js Router: Essential for managing client-side and server-side routing in the new
application, and for integrating with legacy routing.

TypeScript: While not strictly a migration tool, adopting TypeScript for the new React/Next.js code-
base significantly improves code quality, maintain- ability, and developer experience.

CRA (Create React App) / Next.js CLI: Tools for quickly scaffolding new React and Next.js
projects, providing a solid starting point.

Storybook: A tool for developing Ul components in isolation, which can be invaluable for building a
shared component library and ensuring consistency across the migrated application.

IV. CONCLUSION AND FUTURE WORK

This paper has presented a comprehensive, risk- mitigation framework for the incremental migration of
legacy JavaScript/Angular]S applications to a modern React and Next.js stack. By adopting the Strangler
Fig pattern, this framework emphasizes a phased, iterative approach that prioritizes business continuity,
minimizes disruption, and effectively manages the inherent risks associated with large-scale modernization
efforts.

Key takeaways from this framework include:

Strategic Planning is Paramount: A thorough assessment of the legacy system, detailed dependency
mapping, and clear feature prioritization are critical for success.

Incrementalism Reduces Risk: Migrating in small, manageable chunks allows for continuous de-
livery of value, early detection of issues, and easier rollbacks.

Interoperability is Key: Strategies for seamless communication and integration between legacy
Angular]S and new React/Next.js components are essential during the transition period.

Robust Tooling and Practices: Leveraging mod- ern development practices such as automated testing,
CI/CD, and a shared component library significantly enhances efficiency and quality.

Proactive Risk Management: Identifying and ad- dressing technical debt, ensuring team training, and
implementing continuous monitoring are vital for mitigating potential pitfalls.

By following this framework, organizations can confidently embark on their modernization journey,
transforming out- dated architectures into performant, scalable, and maintainable applications that meet the
demands of the mod- ern web.
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