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The Challenge: Al Integration in Monolithic
Frontends

Traditional Bottlenecks
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Modern JavaScript applications face mounting pressure to
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What Are Micro Frontends?

Micro frontends decompose monolithic JavaScript applications into

independently deployable components. Each team owns a specific feature or

domain, enabling autonomous development and deployment.
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Independent
Deployment

Ship features without waiting for
entire application releases
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Team Autonomy

Specialized teams work on
isolated components with full
ownership
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Technology Freedom

Choose React, Vue, Angular, or vanilla JavaScript per component




The Al Integration Advantage

Chatbots Recommendation Engines Predictive Analytics
Deploy conversational Al without touching  Integrate personalization features as Add sophisticated analytics without
core application code standalone micro frontends disrupting existing workflows

Specialized teams can integrate complex Al components independently, dramatically improving development velocity and enabling
extensive A/B testing of Al features.



Real-World Impact
3X 45% 10x

Development Velocity Higher Engagement A/B Testing Speed

Organizations report dramatically faster Al Improved user engagement metrics Ability to test multiple Al variations
feature delivery cycles through rapid Al experimentation simultaneously without conflicts



Module Federation with
Webpack 5

Module Federation enables seamless sharing of React, Vue, and Angular
components across teams. This JavaScript-centric implementation strategy
allows runtime integration of independently built and deployed code.
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Configure Module Federation Plugin

Define exposed modules and shared dependencies in webpack.config.js
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Expose Al Components

Make your Al features available as federated modules for consumption
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Consume Remote Modules

Import and render components from other micro frontends dynamically
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Share Dependencies

Optimize bundle sizes by sharing common libraries like React or Vue



Edge-Side Composition Techniques

Optimize Bundle Sizes & Performance

Edge-side composition assembles micro frontends at the CDN edge, reducing
initial bundle sizes and improving loading performance. This approach delivers
optimal user experiences across distributed networks.

e Serve only necessary code for each route
¢ Reduce time-to-interactive with strategic code splitting
e Cache micro frontends independently at edge locations

o Enable instant navigation between Al features




WebAssembly Integration for
Al

WebAssembly accelerates computationally intensive Al operations directly in
the browser, enabling sophisticated machine learning models to run client-
side with near-native performance.
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Compile Al Models
<>

Transform TensorFlow or PyTorch models to WASM format

Load & Execute

Run models in browser with minimal overhead

Real-Time Inference

Deliver instant Al predictions without server round-trips




API Integration Strategies

REST API Integration

Standard HTTP endpoints for Al services with clear
contracts. Each micro frontend manages its own API client,
allowing independent updates and versioning.

e Implement consistent error handling patterns

e Use API gateways for unified authentication

GraphQL Federation

Unified GraphQL schema across micro frontends. Each team

contributes subgraphs, enabling type-safe queries that span
multiple Al services seamlessly.

e Query multiple Al features in single request

e Reduce network overhead with precise data fetching




State Management Across

Frontends

Handling Distributed
State

Modern JavaScript frameworks
handle state management across
distributed architectures through
shared state stores, event-driven
communication, and consistent Ul
patterns.

O

O

O

Local State First

Keep state isolated within
micro frontends when
possible

Shared Context

Use custom events or
shared stores for cross-
component state

Consistent Updates

Implement optimistic Ul
patterns for smooth
experiences



Performance Optimization Techniques

Lazy Loading Al Components

Load Al features on-demand using dynamic imports, reducing initial bundle size and improving time-to-interactive metrics
significantly.

Efficient Resource Sharing

Share common dependencies between micro frontends to minimize duplicate code and optimize memory usage across the
application.

Advanced Caching Strategies

Implement service workers and HTTP caching to minimize network overhead. Cache Al model predictions and responses
intelligently.

Serverless Deployment Patterns

Deploy micro frontends using modern JavaScript runtimes and CDN-based distribution models for global performance
optimization.



Implementation Roadmap

v\ Assess Current Architecture

' Identify monolithic bottlenecks and Al integration pain points

Define Boundaries

Determine micro frontend boundaries based on business domains

Implement Module Federation

Set up Webpack 5 configuration and shared dependency management
Integrate First Al Feature
Deploy initial Al component as proof-of-concept micro frontend

Scale & Optimize

' Expand architecture, measure performance, and iterate continuously




Key Takeaways

/Accelera’re Al Innovation

Micro frontends eliminate deployment
bottlenecks, enabling rapid Al feature
delivery and extensive
experimentation without disrupting

fMain’rain Team Autonomy

while maintaining system cohesion.

core applications. j

Specialized teams work independently
with full ownership, choosing optimal
technologies for their Al components
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/C)p’rimize Performance

Leverage edge-side composition,

to deliver exceptional user
experiences across distributed
architectures.

WebAssembly, and advanced caching

J

Whether working with React, Vue, Angular, or vanilla JavaScript, you now have practical strategies to transform your frontend

architecture and unlock rapid Al feature development.
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