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CHAPTER 01

Cloudflare's Self-Managed
OAuth: Powering Integrations,
AI-Built, and Secure
Imagine integrating any service with your Cloudflare infrastructure, not just the

ones in the marketplace. Cloudflare's 'OAuth for all' initiative is making this a

reality, empowering developers with self-managed OAuth clients that unlock

unprecedented integration capabilities. This shift moves beyond rigid app store

offerings, enabling deep custom integrations and automation within the

Cloudflare ecosystem, provided security best practices are rigorously applied.

The Integration Gap: Why Cloudflare Needs Self-Managed OAuth

Cloudflare's platform offers a vast array of powerful services, from global CDN and

WAF to serverless Workers and DNS management. However, integrating these

services with bespoke internal tools, niche SaaS applications, or complex business

logic often presents a challenge. The existing Cloudflare App Ecosystem provides

many solutions, but cannot possibly cover every unique integration requirement.

Developers frequently find themselves needing granular control and secure,

programmatic access to Cloudflare resources that goes beyond what simple API

keys or pre-built connectors can offer. These scenarios demand custom

authentication flows, fine-grained permissions, and the ability to act on behalf of

users or automated systems.

This is the core problem 'OAuth for all' addresses. Cloudflare's initiative empowers

developers to build and manage their own OAuth clients and providers directly on

Cloudflare Workers, bridging the gap between platform capabilities and custom

integration needs.

Architecting Custom OAuth: Cloudflare Workers and workers-
oauth-provider

The foundation of Cloudflare's self-managed OAuth capability lies in two key

components: Cloudflare Workers and the cloudflare/workers-oauth-provider

library. Cloudflare Workers provide a globally distributed, serverless compute

environment ideal for hosting custom OAuth logic, offering low latency and

inherent scalability.

Cloudflare's Self-Managed OAuth: Powering Integrations, AI-Built, and Secure 3



The cloudflare/workers-oauth-provider  GitHub repository (checked

2026-06-28) details a TypeScript library that implements the provider side of the

OAuth 2.1 protocol, including PKCE support. This library abstracts much of the

underlying complexity of OAuth specification, allowing developers to focus on

their application logic.

It facilitates common OAuth 2.0 flows:

Authorization Code Grant: For web applications where user consent is

required, enabling a client to obtain an access token on behalf of a user.

Client Credentials Grant: For machine-to-machine communication, where

a client directly authenticates to obtain an access token for its own use.

Your custom OAuth client, hosted on Workers, can then request tokens to manage

Cloudflare resources like DNS records, WAF rules, or Workers deployments. Key

considerations when implementing include state management (often handled via

Workers KV for session data), secure redirect URIs, and robust token issuance

mechanisms.

Here's a simplified conceptual flow:

This architecture provides the flexibility to define custom scopes and integrate

with various identity providers, making it a powerful tool for tailored integrations.

// Example: A simplified OAuth Provider Worker using workers-oauth-provider
import { OAuthProvider } from '@cloudflare/workers-oauth-provider';

interface Env {

• 

• 
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// Your Cloudflare Worker environment variables
CLIENT_ID: string;
CLIENT_SECRET: string;
// ... other secrets/KV bindings

}

export default {
async fetch(request: Request, env: Env, ctx: ExecutionContext): Promise<Resp

onse> {
const provider = new OAuthProvider({

clientId: env.CLIENT_ID,
clientSecret: env.CLIENT_SECRET,
// ... other configuration like token expiry, scopes, etc.
authorizeEndpoint: '/oauth/authorize',
tokenEndpoint: '/oauth/token',
// Implement your custom user authentication and consent logic here
async authenticateUser(req: Request) {

// Example: Redirect to a login page, or use Cloudflare Access
if (!req.headers.has('X-Authenticated-User')) {

return Response.redirect('/login');
}
return { userId: req.headers.get('X-Authenticated-User')! };

},
async issueToken(client, user, scope) {

// Generate and store your access token, refresh token
const accessToken = `cf_access_$

{Math.random().toString(36).substring(2)}`;
const refreshToken = `cf_refresh_${Math.random().toString(36).substrin

g(2)}`;
// Store tokens securely, e.g., in Workers KV with expiry
return { accessToken, refreshToken, expiresIn: 3600 };

},
// ... more methods for client validation, refresh token handling

});

const url = new URL(request.url);
if (url.pathname.startsWith('/oauth')) {

return provider.handleRequest(request);
}

// Your application logic
return new Response('Welcome to your custom app!');

},
};

AI's Double-Edged Sword: Lessons from Building a Security-
Critical Library

The development of the cloudflare/workers-oauth-provider  library itself

offers a crucial lesson in the application of AI in engineering. Cloudflare notably

built this production-grade OAuth library in just five days, making "very heavy use

of Claude" for initial structure, basic flow implementations, and helper functions,

as reported by The Pragmatic Engineer (date N/A, checked 2026-06-28). This

highlights AI's significant potential for accelerating development and generating

boilerplate code, especially in well-defined protocol implementations.
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However, this efficiency came with a stark warning. Discussions on Hacker News

(e.g., "A look at Cloudflare's AI-coded OAuth library," June 8, 2025, checked

2026-06-28) revealed that early AI-generated versions of the library contained a

"catastrophic bug" that "would have been 'game over'" if left undetected. This

critical vulnerability underscored that while AI can rapidly prototype, its output,

particularly for security-critical components, demands rigorous human security

auditing and expertise.

🧠 Important: This incident serves as a powerful reminder: AI-generated code,

especially in areas like authentication and authorization, is not inherently secure.

It requires the same, if not more, scrutiny, penetration testing, and expert review

as human-written code. The tradeoff is clear: AI offers speed, but human

expertise remains indispensable for security and nuance.

Beyond API Keys: Practical Integrations with Self-Managed
OAuth

Self-managed OAuth on Cloudflare Workers unlocks a new realm of integration

possibilities, moving beyond the limitations of static API keys. Here are concrete,

real-world scenarios where this approach provides significant value:

Custom SaaS Integrations: Connect Cloudflare services with your specific

CRM, ERP, or analytics platforms. Imagine automatically updating WAF rules

based on threat intelligence from your security platform, or synchronizing

DNS records with an internal inventory system.

Internal Tool Automation: Build secure interfaces for your CI/CD pipelines

to deploy Workers, manage DNS, or update WAF rules without exposing full-

privileged API keys. A developer tool could request temporary, scoped

access to manage only specific resources for a deployment.

Secure Third-Party Access: Grant limited, scoped access to Cloudflare

resources for partners or external services without sharing sensitive

credentials. For example, a marketing agency could get pages:read  access

to specific Cloudflare Pages projects for auditing, but nothing more.

Managing Non-Human Identities: Create robust authentication for bots,

scripts, and IoT devices interacting with Cloudflare APIs. Instead of long-

lived, high-privilege API keys, these identities can use client credentials

flows to obtain short-lived, scoped access tokens.

⚡ Real-world insight: Consider a custom Slack bot that can query Cloudflare

logs or toggle WAF rules. Instead of embedding a high-privilege API key, the bot

can use an OAuth client to authenticate with a Worker-based OAuth provider. This

provider validates the Slack request, issues a temporary token with only the

• 

• 

• 

• 
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necessary log:read  or waf:edit  scope, and then the bot uses that token to

interact with the Cloudflare API. When the token expires, a refresh flow or re-

authorization ensures continuous, secure operation.

Fortifying Your Integrations: Essential Security Practices for
Self-Managed OAuth

Building custom OAuth clients and providers on Cloudflare offers flexibility, but it

also shifts significant security responsibility to the developer. Rigorous security

practices are paramount:

Principle of Least Privilege: Always request and issue tokens with the

narrowest possible scopes. For instance, grant account:workers:read  if

you only need to list Workers, rather than a broad account:*  permission.

Secure Client Secret Management: Never hardcode client secrets.

Utilize Cloudflare's Secrets Store (if available), Workers KV (encrypted), or

integrate with external secrets managers like HashiCorp Vault. Rotate these

secrets regularly.

Robust Token Revocation: Implement mechanisms to quickly revoke

compromised access and refresh tokens. This is crucial for managing non-

human identities, as highlighted by Cloudflare's own blog on "Securing non-

human identities: automated revocation, OAuth, and scoped permissions"

(date N/A, checked 2026-06-28).

Refresh Token Rotation and Expiry: Implement refresh token rotation,

where a new refresh token is issued with each access token refresh. Enforce

strict expiry policies for all token types, minimizing the window of

compromise.

Input Validation and Error Handling: Meticulously validate all incoming

OAuth requests to prevent injection attacks or malformed requests. Provide

generic error messages to avoid information disclosure.

Comprehensive Logging and Monitoring: Implement detailed logging of

OAuth flows, token issuance, refresh attempts, and access attempts.

Integrate these logs with a security information and event management

(SIEM) system for auditing and anomaly detection.

// Example: Basic scope validation in your OAuth Provider
async function issueToken(client, user, requestedScope: string[]) {

const allowedScopes = ['account:workers:read', 'account:dns:edit']; // 
Define what this client/user is allowed

// Check if all requested scopes are within the allowed set
const validScopes = requestedScope.filter(scope => allowedScopes.includes(sc

ope));

• 

• 

• 

• 

• 

• 
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if (validScopes.length === 0 && requestedScope.length > 0) {
throw new Error('Invalid or unauthorized scope requested');

}

const accessToken = `cf_access_${Math.random().toString(36).substring(2)}`;
// ... generate refresh token, expiry
return { accessToken, refreshToken, expiresIn: 3600, scope:

validScopes.join(' ') };
}

The Future of Cloudflare Integrations: What's Next and How to
Prepare

Cloudflare's 'OAuth for all' initiative marks a significant step towards a more open

and programmable platform. For developers, this means unprecedented power to

tailor integrations, but also increased responsibility.

Near-term (Do Now): The workers-oauth-provider  library will continue to

mature, benefiting from community contributions and official examples.

Developers should actively experiment with building custom OAuth clients and

providers, rigorously applying the security best practices outlined above.

Engaging with the Cloudflare developer community will be crucial for sharing

patterns and identifying issues.

Next-wave (Watch): Expect deeper integration with Cloudflare's existing

identity services, such as Cloudflare Access for user identity and authentication.

This could lead to a more streamlined experience for developers who need to

integrate with enterprise identity providers. We might also see managed

components for common OAuth flows, aiming to reduce developer burden while

preserving the flexibility of custom logic.

Speculative (Ignore Hype): While AI will undoubtedly continue to assist in code

generation and developer tooling, the lesson from the workers-oauth-provider

project is clear: human oversight for security-critical components remains

paramount. Avoid trend-chasing without concrete technical backing and always

prioritize robust security reviews.

To prepare for this evolving landscape, start building. Understand the OAuth 2.1

specification, leverage Cloudflare Workers, prioritize security from day one, and

actively engage with the Cloudflare developer community. This initiative

empowers you to build the next generation of custom, secure, and highly

integrated applications on Cloudflare.
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