
Multi‑Agent Codex Collaboration Platform (Node.js
Architecture)
Building  a  Node.js  application  for  multi-agent  collaboration  with  OpenAI  Codex  involves  coordinating
multiple AI agents alongside human users, all within a containerized environment (Ubuntu 24/Fedora) for
easy deployment. The system will provide an  interactive web interface – including a collaborative code
playground, AI-assisted chat, dynamic visualizations (e.g. force-directed graphs), and real-time updates –
while  enforcing secure authentication (SSO with role-based access).  Below we outline a  comprehensive
architecture,  covering  the  multi-agent  design,  backend/frontend  implementation,  UI/UX  features,
authentication, and DevOps (containerization and deployment).

Architecture Overview

Multi-Agent  Orchestration: At  the  core  is  an  AI-driven  coding  assistant  composed  of  multiple
specialized agents. Rather than a single monolithic AI,  we use a team-of-agents approach where
each  agent  handles  a  different  aspect  of  the  coding  process  (e.g.  code  generation,  code  review, 
testing). A central  orchestrator agent coordinates these specialists – similar to a “hub-and-spoke”
model where a manager delegates tasks to expert sub-agents . This improves problem-solving by
breaking tasks into subtasks that individual agents tackle in parallel or sequence, then combining
their outputs for a cohesive result . We leverage OpenAI Codex (and GPT-4/GPT-3.5 models) as
the brains of these agents.

Node.js Backend: A Node.js server (e.g. using Express or NestJS) manages all server-side logic. It
exposes RESTful APIs and WebSocket channels to the frontend for real-time interaction. The backend
integrates with the OpenAI API (via the official  Node SDK) to communicate with Codex and GPT
models. It also maintains the state of projects, agent conversations, and user data in a database (for
example,  PostgreSQL or  MongoDB for  persistent  storage of  code “sketches”  and user  info).  The
server orchestrates agent collaboration: it takes user requests or code edits, invokes the appropriate
AI  agents  in  the  correct  sequence,  and  returns  or  broadcasts  their  results.  For  instance,  an
orchestrator agent might receive a request to “add a feature,” then call a Coder agent to write code, a
Tester agent to generate tests, and a Reviewer agent to analyze the code – finally synthesizing their
responses into a solution for the user .

Interactive Frontend: The client is a web application (built with a modern framework like Vue.js, as
indicated by the  .vue  components provided, or alternatively React) that provides an immersive
development environment:

A code playground for writing and running code (HTML/CSS/JS and possibly other languages) with
live preview.
A chat interface for conversation with AI agents (and human collaborators) in real-time.
A dashboard with project management, agent status, and visualizations (like a force-directed graph
showing relationships between code modules or agent interactions).

• 

1

2

• 

3

• 

• 

• 
• 

1

https://chatgpt.com/?utm_src=deep-research-pdf
https://chatgpt.com/?utm_src=deep-research-pdf
https://cookbook.openai.com/examples/agents_sdk/multi-agent-portfolio-collaboration/multi_agent_portfolio_collaboration#:~:text=Architecture%20Overview
https://cookbook.openai.com/examples/agents_sdk/multi-agent-portfolio-collaboration/multi_agent_portfolio_collaboration#:~:text=What%20is%20Multi
https://cookbook.openai.com/examples/agents_sdk/multi-agent-portfolio-collaboration/multi_agent_portfolio_collaboration#:~:text=,overall%20reasoning%20transparent%20and%20allows


Collaborative features like multi-user editing sessions and sharing code in groups.

The UI is dynamic and responsive, using WebSocket updates to reflect changes instantly (e.g. code
edits, agent replies, or visualization updates).

VM/Container Environment: The entire application is designed to run in a containerized setup for
consistency  and  security.  We  use  Docker  to  package  the  Node.js  backend,  and  possibly  use
additional containers/VMs for sandboxed code execution or agent processes. The environment will
target Ubuntu 24.04 LTS or Fedora as the base OS – ensuring compatibility and easy deployment on
cloud servers or local VMs. Containerization also aids in DevOps: simplifying continuous deployment,
scaling, and environment parity across dev/staging/prod.

Below,  we delve  into  each  aspect  in  detail  –  from the  multi-agent  system powered by  OpenAI  Codex,
through the backend/frontend design, to security and deployment considerations.

Multi‑Agent Collaboration with OpenAI Codex

To enable multiple AI agents working together, we follow the “agents as tools” collaboration pattern . In
this  design,  one agent  (the orchestrator)  remains the primary coordinator  and invokes other  specialist
agents  as  needed rather  than letting them act  entirely  independently.  This  ensures  a  single  thread of
control while still leveraging each agent’s expertise. The orchestrator keeps a global view of the task and
can call agents in parallel or sequence, then aggregate their outputs into a final answer.

OpenAI  Codex  CLI  Integration: We  utilize  OpenAI’s  Codex  –  an  AI  system  adept  at  writing  and
understanding code – as the foundation for our agents. OpenAI offers a Codex CLI tool which acts as a
“lightweight coding agent” running locally . Codex can read and modify the project’s codebase, write
new code, answer questions about code, and even execute tests or scripts in a sandboxed environment

. Because the Codex CLI runs on the local machine or container, it  can safely interface with the file
system and tools (with appropriate permissions) without sending your proprietary code to external servers

. 

We have two options to integrate Codex into our Node app:

Via OpenAI API (SDK): Using the official OpenAI Node.js SDK to call the Codex models (or GPT-4)
directly as APIs. This is straightforward: the Node backend sends the code context and user query to
OpenAI and receives the AI’s response. We maintain conversation state to give the model context
(e.g. previous messages, or relevant code snippets). For example, using the OpenAI SDK, we can
create a chat completion request as follows:

const { Configuration, OpenAIApi } = require('openai');

const config = new Configuration({ apiKey: process.env.OPENAI_API_KEY });

const openai = new OpenAIApi(config);

// Example: ask Codex (or GPT-4) to generate code

const messages = [

{ role: "system", content: "You are a coding assistant." },
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{ role: "user", content: "Generate a JavaScript function to compute Fibonacci 

numbers." }

];

const completion = await openai.createChatCompletion({

model: "gpt-3.5-turbo",

messages,

temperature: 0.2,

max_tokens: 300

});

const answer = completion.data.choices[0].message.content;

Code snippet: calling OpenAI’s chat completion API from Node.js. (In practice, we'd use a Codex-capable model
or function calling if available.) This uses OpenAI’s official SDK to send messages and receive the assistant’s
reply .

Via Codex CLI as a subprocess: For deeper integration, we can run the Codex CLI within our app
environment. OpenAI’s Codex CLI can operate in a non-interactive JSON mode (stdin/stdout) so that
our Node app “drives” it. A community-built JS SDK ( codex-js-sdk ) wraps the Codex CLI, allowing
us to start the Codex process, send it commands, and listen for its responses as events . This
approach means Codex operates with direct access to the project’s files (in the container) and can
autonomously apply changes or run tests, subject to our approval logic. For example, if the user asks
to “refactor the authentication module,” the orchestrator agent could send that command to Codex
CLI, which might then edit relevant files and propose a git commit . The Node backend can
intercept those proposed changes and either auto-approve or present them to the user for review
(perhaps showing a diff in the UI). This tight integration yields an AI pair-programmer that not only
suggests code but writes and executes it in the sandbox environment .

Regardless of integration method, we will spin up multiple  agent instances with distinct roles/personas.
Each agent can be implemented as a function or class on the backend that encapsulates a prompt prefix
defining its specialty (for example, a “Test Writer Agent” might always get a system message like “You are
QA Bot, expert in writing unit tests.”). The orchestrator (could simply be our server logic or another agent
with a planning role) takes user input or events (like code changed) and decides which agent(s) to invoke.
Agents might communicate via the orchestrator – e.g., the coder agent returns code which the tester agent
then uses as input to generate tests. The Agents collaborate to fulfill the user’s goal, sharing intermediate
results. This system is auditable and extensible: adding a new agent (say, a Documentation Generator) is as
simple as defining its prompt and hooking it into the workflow.

Real-time Coordination: The backend needs to handle agent interactions possibly asynchronously. We can
utilize Node’s event loop and async functions (or worker threads if needed for parallel calls) to allow agents
to  work  in  the  background.  For  example,  the  orchestrator  could  trigger  the  Code  generator  and  Test
generator agents in parallel  for speed,  then gather their  outputs.  If  using the OpenAI API,  this  means
sending multiple requests concurrently; if using the local Codex CLI, it might involve interleaving commands
(or running separate CLI instances per agent in isolation). Results are then merged and sent back to the
client.

Throughout this process, transparency is key: the system can log and visualize what each agent is doing.
For instance, the UI could display a “task graph” where nodes represent agents or subtasks and edges show
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the flow of information – updated live as the agents proceed. (We will discuss this visualization in the UI
section.)

Backend Implementation (Node.js Server)

The backend is responsible for handling user interactions, managing state, and mediating between the UI,
the agents, and the OpenAI services:

1. Server Framework: We can implement the server with Express (for simplicity) or a structured framework
like NestJS for scalability. Key responsibilities include: - Serving the front-end files (if a single-page app) or
providing an API if the front-end is separate. - Endpoints for project data (e.g., GET/POST for code projects,
saving  code  to  database).  -  Endpoints  for  chat  interactions  (e.g.,  sending  a  user’s  message  to  the
orchestrator/agents  and  streaming  back  the  AI  response).  -  WebSockets  (using  Socket.io  or  built-in
WebSocket library) to push real-time updates to clients: for example, broadcasting that “file X was edited by
Agent Y” or streaming token-by-token AI responses for a live typing effect. - Static file serving for any assets
(if needed).

2. OpenAI API Integration: As shown earlier, we configure the OpenAI SDK with our API key and call the
createChatCompletion  or  createCompletion  endpoints as needed .  We will  structure our

code such that when a chat message comes in or a specific event (like “user pressed run code”) occurs, the
backend formulates the appropriate prompt for Codex: - It may include relevant code context. For instance,
if the user asks an agent to explain a function, the backend will retrieve that function’s source from the
project files and include it in the prompt. - It sets the role and instructions (system message) according to
which agent is being invoked. - It appends the conversation history so the agent has context, if maintaining
a chat. - It then calls the OpenAI API and awaits the result.

The response from Codex (or other models) is then parsed. If it’s code, we might wrap it in a proper format
to send to the client or directly apply it to the project files (with user confirmation). If using the Codex CLI
approach, the backend will handle events such as  file_modified  or  command_output  from the CLI
and channel those to the appropriate UI components (for example, showing the output of tests that were
run).

3.  Managing  Code  Projects: The  application  likely  allows  multiple  coding  projects  or  “sketches.”  We
maintain a data model for projects (perhaps in a SQL database, or simply as files on disk managed by Git). A
project  might  have multiple  files (especially  for  web projects:  HTML,  CSS,  JS,  plus media).  The backend
provides CRUD operations: - Create a new project (maybe from a template). - Save project changes (either
automatically or when user clicks save). - Load a project by ID. - List projects accessible to a user (for their
dashboard). - Delete projects.

For example, in the provided frontend code, the Playground modal is loading a sketch’s content via a Vuex
action playground.module/loadSketch  and populating project.html , project.javascript , etc

. This implies the backend has an API to retrieve the code content and another to save it. We will
implement  corresponding  routes  (e.g.,  GET  /api/projects/:id  to  fetch  code,  PUT  /api/

projects/:id  to save changes, etc.), securing them with auth (only the project owner or collaborators
can access). Real-time file changes are handled via WebSocket: when an edit is made (by a user or AI agent),
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the server can broadcast the diff or new content to other clients viewing the same project so their editors
update live.

4.  Collaborative  Editing: To  support  real-time  collaboration  (multiple  users  or  AI  and  user  editing
simultaneously),  we can integrate  operational  transform or  CRDT-based solutions  (like  Yjs or  ShareDB).
However, a simpler approach if real-time collisions are rare is to use event broadcasting: when one party
makes an edit, send it to others and apply if no conflict. Given our agents might also propose edits, we treat
them as another “editor” on the project. For example, if the AI agent refactors a file, the backend will send
those changes as a patch to the client, which can update the code editor content immediately. The UI could
highlight these as “suggested changes” for the user to accept or refine.

5. Sandbox Execution: A critical backend component is the sandbox in which code runs. Running arbitrary
user or AI-generated code poses risks, so we encapsulate execution: -  Client-side (browser) execution: For
front-end web projects (HTML/CSS/JS), the code can be run safely in the user’s browser. The Playground uses
an <iframe>  or a dedicated component ( BlockResult.vue ) to sandbox the output . This ensures
any JS runs in an isolated context (no access to parent window or server except via allowed channels). -
Server-side execution: If we allow running Node.js scripts or performing analyses (like using OpenAI’s Code
Interpreter functionality), we may spin up a restricted environment on the server. Docker can be used here:
the backend could launch a throwaway container or a VM to run code and capture output. Alternatively, use
the Codex CLI’s built-in sandboxing which can run shell commands securely . For instance, if an agent
wants  to  run  tests,  the  CLI  will  execute  them  in  a  sandbox  where  file  writes  or  network  access  are
controlled. We configure the sandbox permissions (perhaps allowing read access to certain directories, but
no external network calls,  etc.,  in line with OpenAI’s recommended settings).  -  The results of execution
(console output, errors, test results) are then streamed back to the user’s console panel in the UI.

6. Integrating with Version Control: While optional, it’s beneficial for both collaboration and safety to use
version control (git) for the project files. The Node backend can initialize a git repo for each project. Each
time the AI  applies  a  change or  user  saves,  commit  the changes (maybe on a  separate branch for  AI
suggestions). This provides a history and an easy way to rollback if the AI’s changes are not satisfactory. The
Codex CLI actually has features to integrate with git (committing and proposing PRs) ; if using that, we
can hook into those operations. Otherwise, we manage git via a Node library (like simple-git ). Commits
also facilitate multi-user collaboration, as changes are merged through version control semantics.

In summary, the backend orchestrates the complex dance between multiple AI agents and users editing
code. It ensures consistency (preventing conflicting edits), persists data, and keeps the conversation with AI
flowing in context. Next, we’ll see how the front-end presents these capabilities.

Frontend & Interactive UI

The user interface is where the multi-agent collaboration and coding tools come together. We aim for a
seamless UX where users can code, chat with AI, visualize project structure, and see changes in real-time.
Key UI components include:
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Dashboard and Navigation

Upon  logging  in,  users  land  on  a  dashboard.  This  provides  an  overview  of  their  projects  and  the
collaborative sessions available: - A list of projects (or “sketchbooks”) the user is involved in, possibly with
indicators if others or AI agents are currently active on them. - Options to create a new project or join a
group session.  -  Notifications or recent activity feed (e.g.  “Agent Alpha added a function to Project X 2
minutes ago”).

From  the  dashboard,  the  user  can  navigate  into  a  specific  project’s  workspace  which  contains  the
playground, chat, and visualization.

The app is likely a Single-Page Application (SPA) built with Vue.js (as evidenced by  .vue  files). We’ll use
Vuex (state management) to handle global state like the current project, user info, and perhaps the live
output. The UI is responsive and uses modern, clean design – possibly dark background for coding areas
and subtle colors for visuals, aligning with an “electrodynamic elliptical vibe” aesthetic (more on that below).

Multi-Agent Chat Interface

A core  feature  is  the  chat  panel where  the  user  converses  with  AI  agents.  This  chat  UI  resembles  a
messaging  app:  -  Messages  from the  user  and from agents  are  displayed  in  a  threaded format  (with
timestamps and the speaker’s name/role). Each agent could be assigned a distinct name and avatar (e.g., a
robot  icon  labeled  “Coder”  or  “Reviewer”  for  easy  identification).  -  The  user  can  type  questions  or
instructions (“Improve the sorting algorithm in utils.js” or “Why is the background animation not smooth?”)
and send to either a specific agent or the orchestrator (which then delegates). By default, messages go to
the orchestrator agent, which decides if a specialist should handle it. - Agent responses stream in as the AI
generates them. We use the OpenAI API’s streaming ability via WebSockets to show the answer being typed
out  live,  character  by  character,  giving a  real  chat  feel.  -  The  interface  supports  group chat as  well  –
meaning multiple human collaborators can be in the same chat room with the agents. Everyone sees the
messages.  This  is  useful  for  pair  programming  scenarios  or  tutor-student  interactions  where  an  AI  is
assisting. - Additional features: the user could tag a message with context (like attaching a code snippet
from the editor into the chat to ask about it – we can enable drag-and-drop of files or a “insert code” button
that pastes the selected text as a formatted block in chat). The AI agents, because they have access to the
project files, can also reference files by name (“I have updated sketch.js  with the new logic.”), and the UI
can hyperlink that to open the file in the editor.

Under the hood, the chat component communicates with the backend via WebSocket or long-polling. When
the user sends a message, it’s transmitted to the server, which processes through the orchestrator and
agents, then sends back agent reply messages to be appended to the chat log. The chat history is also
stored (maybe temporarily in-memory or persisted per session) to maintain conversation context for the AI
and for user reference.

Real-Time Code Playground

The code playground is where users directly edit and run code. It’s a central panel consisting of: -  Code
Editor(s): We present editors for multiple file types side by side or via tabs. For a web project, it’s convenient
to have three editors: HTML, CSS, and JavaScript. In the provided example  PlaygroundModal.vue , we
see three BlockEditor  components for HTML, JS, and CSS content, plus a BlockResult  for the output
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. Each editor provides syntax highlighting and likely uses a library like Monaco or Ace under the hood.
They  are  kept  in  sync  with  the  backend project  model  via  an  ID and content  binding.  -  Live  Preview
(Sandbox): The BlockResult  component likely renders the result of the code. For HTML/CSS/JS, this can
be an iframe that reloads whenever the code changes or when the user triggers run. We might allow two
modes: auto-run (update preview on every code change after a short debounce) or manual run (user clicks a
“Run”  button).  The  preview  iframe  runs  in  an  isolated  environment  with  sandbox  flags  (no  top-level
navigation, etc.). It displays the user’s creation – whether it’s a visual canvas animation, a UI, or an audio
output. - Console Output: It’s helpful to have a console panel that shows console.log  outputs or errors
from the running code. This can be a collapsible area below the preview. The backend (or iframe script) can
capture console.log  calls and forward them to this panel. - File Management UI: A sidebar could list all
files in the project. Users can add new files, rename or delete them. Clicking a file opens its editor. This is
important as projects grow beyond just three default files. Agents might also create new files (e.g., a new
module or data file), so the UI should update to show those in the list in real-time.

Real-time collaboration in the editor: If multiple users or an AI agent and a user are editing concurrently,
we show live cursors or highlights. For example, if the AI is currently modifying a function, the user might
see a ghost text selection or a subtle highlight where changes are occurring. We handle this with shared
editing sessions (via WebSocket and perhaps a CRDT library as mentioned). The result is similar to Google
Docs code collaboration, but with an AI also participating. This can feel like pair-programming: the user
might see the code auto-completing or changing as the AI agent writes – with maybe an annotation like
“Coder agent is typing…”.

Automation  and  instant  feedback: The  playground  can  integrate  automation  like  linting  and  test
feedback: - On the fly, the AI Tester agent could run unit tests whenever the code changes and report results
in the UI (e.g., in a test panel or as annotations in the editor). Failing tests could be shown with red markers,
and the agent might even suggest fixes. - A Lint/Style agent could enforce code quality rules, commenting in
the  chat  or  highlighting  issues.  -  These  automated  checks  run  in  the  background (using  the  sandbox
execution environment on the server or possibly in the browser if it’s simple JS). Results are pushed to the
UI in real-time.

Force-Directed Graph Visualization

To  help  users  (and  even  the  AI  agents)  understand  the  project  and  the  collaboration,  we  include  an
interactive visualization. One compelling approach is a force-directed graph (network diagram) that can
represent either the code structure or the agent interaction graph (or both via toggling views):

Code Structure Graph: Nodes represent entities in the code – e.g., files, classes, functions – and
edges represent relationships such as imports, function calls, or data flow. For instance, if file A
imports file B, draw an edge. If function X in file A calls function Y in file B, maybe a labeled edge
“calls”. This gives a big-picture view of the project’s architecture. It can be generated by static analysis
of the code (which the AI can help with).
Agent Interaction Graph: Nodes represent the AI agents and users, edges represent information
exchange. For example, a node for “User” connected to a node “Orchestrator” (when user asks a
question), then edges from Orchestrator to “Coder Agent” and “Tester Agent” if it delegated tasks,
and back. These edges could be labeled with the content or type of request (“request code”, “return
tests result”). Such a graph can animate in real-time as a conversation happens, making the
collaboration visible and fun.
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The NeuralMap component provided is a Vue component that builds an SVG network graph and applies a
force-directed layout in JavaScript . We can repurpose this for our visualization: - Nodes are created
as SVG <text>  elements (with node labels) , and edges as SVG <path>  elements for lines . The
simulation iteratively updates positions of these elements to achieve a pleasing layout (using a basic physics
simulation of attraction and repulsion) . - The component code already handles interactive features:
when the user hovers a node, it calls updateLinkLabels(node.links)  to show labels on the connected
edges  (e.g.,  to  display  relationship  details  on  hover),  and  it  allows  dragging  nodes  by  listening  to
mousedown  and mousemove  on the text elements . This means users can click and drag nodes to

manually arrange or inspect the graph. - We will feed this component a graph data structure. For a code
structure  graph,  we  generate  nodes  for  each  file/function  (with  properties  like  name)  and  links  for
relationships (with a  label  property describing the relation). For an agent interaction graph, generate
nodes for each participant (user or agent) and links for each message or task delegation (with label like
“query” or “response”). The visual style can use different colors or shapes for different node types (e.g., user
= circle, AI agent = square, code file = document icon, etc., if we extend beyond text nodes).

This visualization updates in  real-time. For example, if the user adds a new file or the AI creates a new
function, the backend emits an event to update the graph (new node + edges). The front-end NeuralMap
component’s generate()  method can be re-run to reflect the changes. Likewise, during a chat, as soon
as the orchestrator delegates to a sub-agent, we could add a link in the “interaction graph” view to illustrate
that call. This adds an educational, transparent layer to AI collaboration – the user can literally see  which
agent is doing what in a complex task.

Creative “Electrodynamic Elliptical Vibe” Aesthetics

Beyond  functionality,  the  platform  embraces  a  creative  coding  vibe  –  an  “electrodynamic  elliptical”
atmosphere with generative art and ambient feedback: - We integrate generative visuals as part of the UI
background or in a dedicated panel. For instance, a canvas animation can run in the background of the
dashboard or as a screensaver when the user is idle. The phrasing suggests perhaps swirling particle fields
or  Lissajous curve patterns (elliptical  orbits)  that  respond to user  activity  or  music.  -  The platform can
include audio-reactive elements: maybe a subtle background music or soundscape that reacts to events.
Given the user’s interest in creative coding, one could allow the AI to generate audio/visual sketches as well.
Indeed, one uploaded example combines an FM synthesizer for generative audio with a reactive tiled visual
in pure JS . We could incorporate a “live coding” music feature where the user or AI can write code to
generate sound (using Web Audio API as in the  circle_fifths.js  example, which defines oscillators
and envelopes ). - The sandbox preview can thus not only show static results but complex generative
art. This is where the AI agents can assist the user in creative exploration – e.g., the user asks, “Make the
background animation have an elliptical orbit pattern and change color with the music,” and the AI can
modify the code accordingly. - The UI design will use appropriate styling to maintain a creative vibe: dark
mode for code areas to reduce eye strain, neon or energetic accent colors for interactive elements (perhaps
inspired by electric blue or purple “electrodynamic” hues), and smooth animations/transitions (like the slight
zoom and shadow on hover seen in the gallery HTML file ).

Putting it Together: User Workflow

To illustrate a typical usage scenario: A user logs in via SSO and opens a project. They see the code editors
and a visualization of  the project.  They greet  the AI  in  the chat:  “Hello,  help me set  up a new canvas
animation with music.” The orchestrator agent responds, possibly asking clarifying questions. The user and
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AI collaborate in chat to sketch out the plan. The AI (Coder agent) writes the initial code in the editor – the
user  sees  code appearing in  real-time in  the  JS  editor.  The user  tweaks  some values.  The AI  (perhaps
through a Design agent) adjusts colors and styles (maybe it also updates the CSS). Meanwhile, a Music agent
could suggest generative music code using Web Audio. All these changes reflect instantly; the preview panel
starts showing an animated canvas with sound. The user then asks the Reviewer agent if the code can be
optimized – it leaves comments or suggestions (maybe as annotations or chat messages). Satisfied, the user
and AI commit the changes. They switch to the graph view to ensure all modules are properly connected
(the graph shows the new modules and their links). Finally, the user deploys this project or shares it, all
within the same interface. This scenario demonstrates how the multi-agent system and rich UI/UX come
together to create an immersive collaborative development experience.

Authentication and Role-Based Access

Security is  crucial  in a collaborative platform, especially with AI agents potentially making changes.  We
implement a robust authentication and authorization system:

SSO (Single Sign-On): To simplify login and integrate with existing user credentials, the app
supports SSO via OAuth2/OIDC providers. We can use a service like Auth0 or an open-source solution
(e.g., Keycloak) or even just popular identity providers (Google, GitHub, etc.). For instance, a user can
click “Login with Google” – our backend (using Passport.js or a similar library) handles the OAuth
flow, and on success, creates a session for the user. This way, users don’t need a separate password
for our platform and can reuse corporate logins if needed.
JWT Tokens / Sessions: After SSO, the backend issues a JWT or uses a server-side session cookie to
maintain the logged-in state. All subsequent API calls or WebSocket connections are authenticated
(we include the JWT or session ID).
Role-Based Access Control (RBAC): Each user account has an associated role or roles. Basic roles
could be User and Admin. Users can create and edit their own projects and invite others. Admins
might manage the platform (like moderating content or configuring system-wide settings). We
enforce access rules:
Project data APIs verify that the authenticated user is owner or collaborator on the project.
Certain actions (like deleting a project or viewing the multi-agent logs) might be admin-only.
In a group collaboration, we might have roles like “Editor” vs “Viewer” for a project; e.g., some team
members can edit code, others can only comment or view.
The AI agents themselves can be considered to have privileges scoped to the user who invoked them
– for example, an AI agent should only operate on projects that the user has access to.
Permission Scopes for Agents: Since Codex can execute code and make changes, we sandbox its
permissions. The Node backend will only allow the AI agents to perform actions on the user’s current
project directory. If using the CLI, we configure its sandbox such that it cannot access files outside
the project or make network calls except maybe to known safe APIs (if needed). This prevents an AI
from accidentally leaking data or modifying what it shouldn’t. In addition, we might implement a
confirmation step: e.g., if the AI tries to delete a file or install a new package, we can require the user
to approve this via the UI (the Codex CLI supports an “approval mode” for dangerous actions ,
and our backend can enforce similar checks in API mode).
Audit Logging: For security and transparency, every action taken by an AI agent can be logged
(which user triggered it, what prompt was sent, and what changes were made). Admins can review
these logs. If something malicious or undesirable happens, we can trace which agent or prompt
caused it.
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Technologies to implement this include Passport.js strategies for OAuth, JSON Web Tokens for API auth
(with  middleware  to  protect  routes),  and  a  roles/permissions  table  in  the  database  to  check  on  each
request.  Ensuring  that  all routes  (especially  those  that  trigger  agent  actions  or  code  executions)  are
protected by  authentication is  vital  –  only  logged-in  users  can use  the  platform,  and within  that,  only
authorized ones can access specific resources.

SSO also improves user experience in enterprise settings: if deployed in a company, employees could log in
with their company SSO and immediately start collaborating, and their roles could be fetched from an LDAP
or directory to assign them proper permissions in the app (e.g., some users might not be allowed to use the
Codex feature if the company decides so).

Containerization and DevOps

We aim for a  containerized deployment so the entire application (backend, and potentially a front-end
build and auxiliary services) can run reliably on various hosts (developer machines, cloud servers, or VMs)
with minimal setup. Key points:

Docker Setup: We create a Dockerfile for the Node.js app. Using an official Node base image (for
example, node:18-alpine  for a slim image or Ubuntu-based node:18  if needed for
compatibility with any native dependencies). The Dockerfile will:
Copy package.json and install dependencies (perhaps using a multi-stage build to reduce final image
size – build dependencies in one stage, then copy the needed files to a smaller runtime image).
Copy the application source code (both backend and front-end if it’s a unified project).
Build the front-end (e.g., run npm run build  for a Vue/Nuxt app, which outputs static files or a
server bundle).
Start the Node server (e.g., CMD ["npm", "start"]  for production). The server will serve the
front-end and handle APIs.

For example, a simplified Dockerfile: 

FROM node:18-alpine

WORKDIR /app

COPY package.json package-lock.json ./

RUN npm ci # install dependencies

COPY . . # copy source code

RUN npm run build # build frontend (if applicable)

EXPOSE 3000

CMD ["npm", "start"]

We also include any necessary system utilities. If we plan to use the Codex CLI binary inside the container,
we’d install it here (e.g., RUN npm install -g @openai/codex ). Ensure tools like ripgrep  (used by
Codex CLI) are installed as needed . The container thus contains everything: Node server, our app code,
and the Codex CLI tool.

Additional Services: If  our app uses a database, we might not bake it  into the same container.
Instead,  in  production we use  a  managed DB or  a  separate  container  for  it.  We can provide  a

• 

• 

• 
• 

• 

28

• 

10

https://dev.to/kachurun/openai-codex-as-a-native-agent-in-your-typescript-nodejs-app-kii#:~:text=Codex%20also%20actively%20uses%20ripgrep%2C,advisable%20to%20install%20it%3A%20MacOS


docker-compose.yml  to run, say, the Node app, a MongoDB service, and perhaps a Redis (if we
use it  for  caching or  session storage),  plus  an Nginx reverse proxy if  we want  to  serve it  on a
standard port with SSL. Docker Compose makes it easy for a developer to spin up the whole stack
with one command.

Compatibility  (Ubuntu 24 /  Fedora): Our  container  can run on any  Docker-compatible  host.  If
deploying to an Ubuntu 24.04 server, we ensure Docker is installed and then just run our image.
Fedora likewise can run Docker or Podman – our image should be compatible (the base being Alpine
or Debian Linux). We avoid any hard-coding of OS-specific paths. All environment-specific config (API
keys, DB URLs) will  be injected via environment variables, not baked into the image, to keep the
image generic and secrets out of it .

Environment & Config: We use environment variables for:

OPENAI_API_KEY  (so the container can access the OpenAI API – we pass this in securely, not hard-
coded).
Database connection strings.
OAuth client IDs/secrets for SSO (if using Auth0 or similar, those secrets are configured in the env
and maybe mounted via Docker secrets).
Any feature flags or config (like enabling/disabling certain agents).

The Node app will read these from process.env . In development, we can use a .env  file and Docker
Compose to load it.

Continuous Integration/Deployment: We set up a CI pipeline (e.g., GitHub Actions or GitLab CI) to
automate building and testing the app. On each commit, run tests (perhaps including some AI agent
simulation if feasible) and then build the Docker image. On releases or merges to main branch, push
the image to a registry (like Docker Hub or AWS ECR). Deployment can then pull the new image to
the server or trigger a Kubernetes rolling update.

DevOps Considerations:

Logging: We ensure the app logs to stdout/stderr so Docker can collect logs. In production,
aggregate logs using ELK stack or a cloud logging service.
Monitoring: Include a healthcheck endpoint (e.g., /healthz ) that the container orchestrator can
ping to ensure the app is running. Possibly also integrate application performance monitoring (APM)
if needed.
Scaling: The app can be scaled horizontally (multiple instances behind a load balancer) for handling
more users. However, note that if using in-memory sessions or states, we might need sticky sessions
or a shared session store (hence using Redis for session storage if needed). Agent state (like
conversation context) can be tied to a user session ID so any instance can retrieve it (maybe store
recent conversation in a database or in the JWT as needed).
Running in a VM: If not using Docker, the app can still run in a VM (Ubuntu/Fedora) by installing
Node.js, running the app, and installing Codex CLI. But containerization is recommended for
consistency. In either case, the instructions remain similar: ensure the OS has Node 18+, and
required system packages (for instance, on Ubuntu 24, run apt-get install -y build-
essential ripgrep  for Codex CLI needs).
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Finally, we consider  deployment topology. For a simple setup, one might run the Docker container on a
single  VM (cloud instance).  For  high availability,  use Kubernetes  or  Docker  Swarm to manage multiple
containers. In Kubernetes, we’d create a Deployment for the Node app, a Service for it, and perhaps an
Ingress to handle HTTPS and routing. We’d also deploy a separate database Pod or use a cloud database
service. The container image ensures that whether it’s Ubuntu or Fedora underneath, our app environment
is the same.

In  summary,  this  Node.js  application  unifies  cutting-edge  AI  coding  assistance  with  a  collaborative
development environment. We detailed how multiple AI agents (powered by OpenAI Codex) can work in
concert,  coordinated by an orchestrator,  to help users write,  visualize,  and improve code.  The frontend
provides  rich  UI/UX:  an  interactive  code  playground  with  real-time  previews,  a  chat  interface  to
communicate with AI (and team members), data visualizations like force-directed graphs for insight, and
even creative generative art elements to cultivate an inspiring atmosphere. All of this is secured with SSO-
based login and role-based permissions, and is deployed reliably via Docker containers on modern Linux
distributions.

By analyzing the provided example files and integrating their concepts – e.g. the multi-file code editor and
result  viewer ,  the  dynamic  network  visualization ,  and  the  generative  audio-visual  coding
approach  – we’ve designed a platform that not only meets the technical  requirements but also the
creative spirit of the request. With this comprehensive setup, developers and AI agents can truly collaborate
in real-time to push the boundaries of coding and creativity.

Sources:

OpenAI Codex CLI features and JS integration
OpenAI multi-agent collaboration patterns (Agents SDK)
Example UI components (Playground and NeuralMap from user files)
Generative art/code integration example
OpenAI Node SDK usage for chat completions
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OpenAI Codex as a native agent in your TypeScript (Node.js) app - DEV
Community
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OpenAI Chat Completion Example · GitHub
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