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Abstract

The proliferation of fragmented software tooling in modern organizations creates significant
productivity loss through context-switching between isolated task management and
communication systems. Development teams routinely operate across separate
platforms—issue trackers such as Jira or Trello for task coordination, and communication tools
such as Slack or Discord for team discussion—leading to knowledge silos, delayed
decision-making, and a compounding increase in workload friction. This paper presents
DevCollab, a fully integrated, production-grade, multi-tenant Software-as-a-Service (SaaS)
platform that unifies real-time project management with scoped team communication under a
single application framework. The system is engineered on a hybrid architecture comprising
Next.js 14 (App Router) for server-side rendering, Supabase (PostgreSQL) for relational data
integrity and database-enforced Row Level Security (RLS), and Convex for persistent
WebSocket-driven real-time synchronization. Media delivery is optimized through Cloudinary
and monetization is facilitated by a Razorpay payment gateway with cryptographic webhook
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verification. Key features include a drag-and-drop Kanban board with optimistic Ul state
updates, per-project scoped messaging with real-time attachments, project-level invitation
management, multi-provider OAuth authentication with account identity linking, and a
subscription-based billing model. User studies indicate a marked reduction in tool-switching
overhead and measurable improvements in collaborative task visibility. DevCollab demonstrates
that multi-tenant systems can simultaneously achieve rigorous data isolation and sub-100ms

real-time interactivity at scale.

1. Introduction

1.1 Industry Context

The global project management software
market was valued at USD 6.68 billion in
2021 and is forecasted to reach USD 15.08
billion by 2030, growing at a compound
annual growth rate of 10.67% [1]. This
growth is fueled by the worldwide adoption
of agile methodologies, remote-first
organizational structures, and the increasing
complexity of software products requiring
coordination across large, distributed teams.
Despite the maturity of this market, leading
solutions remain fundamentally siloed. Task
management tools focus on state machines
(to-do, in-progress, done) while
communication platforms remain unaware
of task context. This disconnect forces team
members to work across five or more
separate software interfaces on any given
workday.

1.2 Current Problems

A review of prevailing tooling landscapes
surfaces several systemic inadequacies:

Communication-Task Fragmentation:
Team discussions about a specific task
happen in a separate application from
where the task resides, destroying
traceability and context.

Coarse-Grained Access Control: Many
platforms enforce access at the Workspace
or Organization level, making it impossible
to grant contractors or temporary
collaborators view access to only a single
project without exposing the whole
organization.

Authentication Debt: A considerable
proportion of SaaS products offer only
email/password authentication, failing to
leverage the security and usability benefits
of modern OAuth flows and passwordless
identity linking.

Poor Scalability from Monolithic
Architectures: Systems built on monolithic
backends struggle to separate the
low-volatility relational reads (user profile,
project metadata) from the high-volatility
real-time  writes  (per-second  typing
indicators, chat messages).

1.3 System Overview

DevCollab  directly addresses these
limitations by building a Project-centric
collaboration model. Tasks, communication
channels, team membership, and file
sharing are all scoped to individual projects
rather than the broad workspace. Users
operate with the principle of least
privilege—they can only see and interact
with the projects they have been explicitly
invited to, enforced at the database level.



1.4 Contributions

This work makes the following four primary
contributions to the body of full-stack
systems engineering literature:

Hybrid Database Architecture for SaaS:
We propose and validate a split-database
approach using Supabase (PostgreSQL) for
persistent relational state and Convex for
high-frequency mutable events, quantifying
the latency and throughput benefits.

Project-Scoped Multi-Tenant Isolation:
We present an implementation of granular,
database-enforced Row Level Security
(RLS) at the project membership level, an
isolation model more fine-grained than
typical workspace-level tenancy.

Integrated OAuth Identity Lifecycle: We
describe a complete OAuth lifecycle
management system, covering sign-in,
sign-up, identity linking, and secure
password recovery within a unified Server
Action model.

Optimistic Ul Engineering: We detail the
engineering approach for implementing
optimistic state management on the Kanban
board, providing zero-latency perceived
feedback to wusers while asynchronous
transactions commit.

2. Related Work

2.1 Existing
Management Platforms

Project

Trello [2] popularized the Kanban board
metaphor in SaaS contexts, offering a
simple card-and-list model. However, its

communication layer is limited to card-level
comments with no structured, real-time chat
scoped to a project. Collaboration happens
externally via Power-Up integrations.

Jira [3] offers deep workload management
capabilities but is architecturally complex,
expensive, and purpose-built for large
engineering organizations. Its learning curve
and setup overhead make it inaccessible for
smaller teams and academic project groups.
Linear [4] is a modern, high-performance
alternative targeting engineering workflows
with exceptional keyboard-shortcut driven
UX, but lacks an integrated real-time
messaging layer, requiring continued
reliance on external tools like Slack.

Notion [5] provides flexible content
management but its task-tracking features
are built on database blocks rather than
purpose-built workflows, resulting in slow
real-time synchronization and poor mobile
performance.

2.2 Communication Platforms

Slack [6] is the industry's leading team
communication solution, offering channels
organized by topic. It connects to project
management tools via third-party
integrations (e.g., Jira for Slack), but this
integration is shallow—a notification
appears in Slack when a Jira task changes,
but the user must switch contexts to act on
it.

Discord is popular for developer
communities but lacks enterprise-grade
security features, auditability, and deep
integrations  with  task  management
workflows.



2.3 Research in Collaborative
Systems

Prior academic work on collaborative
information systems, such as [7] on
real-time  co-editing via  operational
transformation, established the theoretical
foundation for systems like Google Docs.
More recent work on conflict-free replicated
data types (CRDTs) by Kleppmann et al. [8]
demonstrates mathematical approaches to
achieving eventual consistency  in
distributed collaborative systems. DevCollab
does not implement full CRDT
synchronization but draws from these
foundational principles in its
Convex-powered real-time model.

2.4 |dentified Gap

A survey of existing platforms and literature
reveals that no current solution combines:
(1) project-scoped team communication with
task context, (2) fine-grained RLS-enforced
multi-tenancy at the project level, (3) a
flexible hybrid database model separating
relational and real-time concerns, and (4) a
complete OAuth lifecycle from sign-up
through identity linking within an integrated
SSR/Server Action framework. DevCollab is
specifically designed to address this
composite gap.

3. Problem Statement

Modern software teams operating at project
scale require a system that: (a) provides
Kanban-style task visualization  with

granular status controls, (b) scopes all
collaboration—messaging, membership,
and access—to the discrete project level
rather than the broad organization, (c)
enforces data isolation rigorously at the
database tier to prevent unauthorized data
access, and (d) integrates authentication,
media management, and billing into a single
unified platform. Existing SaaS solutions
address these dimensions in isolation but
fail to compose them coherently into one
integrated system. The result is fragmented
productivity pipelines, elevated security risk
surface areas from multi-tool credential
proliferation, and a poor developer and
end-user  experience. DevCollab is
engineered to provide a single,
production-ready answer to this compound
problem.

4. System Overview

DevCollab operates as a server-side
rendered, multi-tenant web application. The
system is organized into hierarchical
entities: a Workspace is the top-level
organizational unit (analogous to a Slack
workspace or a GitHub organization). Within
each Workspace reside Projects—discrete
units of work that own their Kanban boards,
communication channels, and member
rosters independently. A user may be a
member of multiple workspaces and, within
each workspace, member of a specific
subset of project.



4.1 High-Level System Architecture Diagram

User (browser)
Web / app client
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5. System Architecture

5.1 Frontend Architecture

The client interface is built exclusively on
Next.js 14+ using the App Router paradigm,
providing React 18 Server Components as
the default rendering target. This model
confers critical performance benefits: HTML
is generated on the server prior to the initial
page load, eliminating the "white screen
flash" common in purely client-side

Convex backend
Messages : Channels

Presence

Razorpay
Payments API
Webhooks - orders

rendered SPAs and significantly improving
Lighthouse performance scores.

Component Hierarchy:

app/

— layout.tsx
Fonts, Theme Provider)

F— (auth)/
| — login/page.tsx
(Email/Password + OAuth)

(Root Layout:



| F—  signuplpage.tsx
(Registration + GitHub OAuth)

| |— forgot-password/page.tsx

| L— reset-password/page.tsx

— workspacel/[id]/
| — layout.tsx

Shell: Sidebar, Header)

| |— page.tsx

Dashboard)
| |— settings/page.tsx
| L— projects/[projectid]/
| — layout.tsx (Project Shell:
Tab Navigation)
| — page.tsx
Board)
| — messages/page.tsx (Project
Chat)
| L— members/page.tsx
(Membership + Invites)
L— onboarding/

— welcome/page.tsx

L— github/page.tsx

(Workspace

(Workspace

(Kanban

Components are separated precisely
between Server Components (data-fetching,
no interactivity) and Client Components
(T'use client” directive —  forms,
drag-and-drop, real-time subscriptions).
This separation prevents hydration errors
and ensures only the minimum JavaScript
runs on the browser.

Styling Strategy: TailwindCSS provides
utility-first styling with a unified design token
set. A global CSS file defines "--primary’,
“--background-dark’®, and ‘“--surface-dark’
custom properties ensuring theme
consistency across dark/light modes.

5.2 Backend Architecture

All mutation logic is encapsulated in Next.js
Server Actions (app/actions.ts), which are

TypeScript functions marked with the “'use
server” directive. These functions execute
exclusively on the Node.s server,
preventing secrets from leaking to the client
bundle and enabling direct,
credential-bearing calls to the Supabase
client.

Key Server Actions:

login(formData):
“supabase.auth.signinWithPassword()
Pipes raw Supabase error messages
directly to the Ul URL for precise error
feedback.

signup(formData): Registers a new user.
Detects the presence of a live session
post-registration to determine if email
confirmation is required.
signinWithGithub(): Initiates the OAuth
code flow via
“supabase.auth.signinWithOAuth()",
redirecting to the authorization URL.
linkGithubldentity(): Securely links a
GitHub provider identity to an existing email
account session.

Authenticates  using

resetPassword(formData) /
updatePassword(formData): Full
password recovery lifecycle.

createProject(), createTask(),

updateTaskStatus(): CRUD for project
management entities.

createlnviteLink() / acceptinvite():
Cryptographic invite token generation and
secure validation.

OAuth Callback Route: A dedicated
Next.js Route Handler at
app/auth/callback/route.ts  handles the
secure exchange of the OAuth authorization
code for a user session. After session
establishment, it performs an intelligent
database lookup to route new users to



onboarding and returning users to their
existing workspace dashboard.

5.3 Database Architecture

5.3.1 Supabase (PostgreSQL) — Relational Layer

The relational database is the source of truth for all persistent application state.

Table Primary Key Notable Columns

‘workspaces’ ‘id (UUIDY ‘name’, ‘owner_id (FK: auth.users)’,
“subscription_status’

‘workspace_mem | Composite (user_id, ‘role” (owner/admin/member)

bers’ workspace_id)

‘projects’ ‘id (UUIDY ‘workspace_id (FK)", ‘name’, "description’,
“github_url’

‘project_member | Composite (user_id, ‘role’

s project_id)

‘project_invites® ‘id (UUIDY ‘project_id (FK)", “token’, "expires_at’,
‘used_at’

“tasks’ ‘id (UUIDY ‘project_id (FK)', “title’, “status’, “priority’,

‘assignee_id’, “position’

‘profiles’ ‘user_id (FK: auth.users)’ “full_name’, "avatar_url’, "account_type’

5.3.2 Convex (Document Store) — Real-Time Layer

Convex manages the volatile, high-frequency collaborative data using its own document
collection model. Each collection is backed by a fully reactive engine that pushes delta updates
to connected clients via persistent WebSockets.

Collection Key Fields

‘channels’ ‘projectld’, ‘'name’, “createdAt’

‘messages’ ‘channelld’, “senderld’, "body’, "attachment
{url, type, name, size}’, ‘createdAt’




‘presence’

‘projectld’, "userld’, ‘lastSeen’, "isTyping’

5.4 Entity Relationship Diagram
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. Technology Stack Justification

Router)

hydration overhead; Server Actions
remove the need for a separate
Express APl  layer, reducing
deployment complexity and attack
surface

Supabase
(PostgreSQL)

Relational DB + Auth

The only BaaS that provides
production-grade PostgreSQL  with
RLS, Auth, and Storage in one
platform. Enables pure SQL policy




logic at the data layer rather than
brittle application-level guards

Convex Real-Time Engine

Convex's reactive query model
automatically invalidates and
re-pushes data to all active clients on
any mutation, eliminating the need to
manually manage WebSocket event
routing logic

TailwindCSS Styling

Utility-first approach eliminates
naming overhead, co-locates styles
with markup, and tree-shakes unused
CSS to near-zero final bundle sizes

Cloudinary Media Storage & CDN

Provides automatic format
optimization,  responsive  resizing
transformations, and a globally
distributed CDN. Significantly reduces
image/video payload sizes versus raw
S3 storage

Razorpay Payment Gateway

First-class support for Indian payment
methods (UPI, Net Banking, Cards)
with robust webhook infrastructure for
reliable subscriptions lifecycle
management

TypeScript Type Safety

End-to-end type safety from database
schema to Ul props. Convex's
schema definitions auto-generate
TypeScript types for all Convex
queries and mutations

7. System Design &
Modules

7.1 Authentication Module

Handles the complete identity lifecycle.
Supports email/password authentication
with explicit error feedback, multi-provider
OAuth  (GitHub,  Google), password

reset-via-email, and identity linking for users
who initially registered via email but later
want to authorize a GitHub account to the
same profile.

7.2 Workspace Management
Module

Creates and configures organizational
namespaces. A workspace has an owner
and supports multiple administrators.




Workspace settings govern billing, member
management at the organization level, and
display customization.

7.3 Project Kanban Board Module

The core project execution engine. Tasks are organized into Kanban columns (Todo — In
Progress — Review — Done). The drag-and-drop system uses DnD-Kit sensors to distinguish
click from drag intent. Task cards are rich objects supporting descriptions, priority labels, and
assignee avatars. Updates are committed via Server Actions.

Drag-and-Drop Data Flow Diagram:

User drags task to new column

Update local React state

Snapshot original position saved

Trigger Server Action
updateTaskStatus()

Re-render Kanban board

PostgreSQL UPDATE

Task appears in new column

SET status = new_status
WHERE id = task_id

Server returns response

mmmmepmmm—m—————
\

Roll back React state
Restore original task position

Show error toast notification
User informed of failure

Final consistent state

Ul and DB agree - flow complete




7.4 Project Messaging Module

A fully real-time communication system
scoped exclusively to a project. Uses
Convex ‘useQuery(api.messages.list) for
reactive message display and
‘useMutation(api.messages.send)’ for
sending. Supports plain text messages and
rich media attachments. Media files are
uploaded directly to Cloudinary from the
client using a signed upload preset, and the
returned URL is stored in the Convex
‘messages’ collection as a structured
“attachment’ object.

7.5 Member &
Module

Project membership is discrete from
workspace  membership. An  admin
generates a unique invite token by calling
the createlnviteLink Server Action. The
system stores a cryptographic UUID token
in “project_invites® with a 7-day TTL. When
the recipient clicks the invite URL, the
acceptinvite Server Action validates the
token (checking expiry and prior use), adds
the user to ‘project_members’, and
conditionally adds them to
‘workspace_members’ to grant dashboard
navigation access.

Invitation

7.6 Billing & Subscription
Module

Integrated with Razorpay's Order API. The
Premium upgrade flow generates a
Razorpay Order on the server. The client

loads the Razorpay JS SDK and launches
the checkout overlay. On payment success,
Razorpay posts a signed
‘payment.captured” webhook event to
‘fapi/razorpay/webhook’.  The  endpoint
verifies the HMAC-SHA256 signature using
the Razorpay webhook secret before writing
‘subscription_status = ‘active” to the
workspace record, preventing fraudulent
state manipulation.

8. APl Design

8.1 Next.js Server Actions
(Internal API)

Server Actions do not expose traditional
HTTP endpoints. They are invoked as direct
function calls from the client or triggered via
HTML form ‘action={}' props. Internally,
Next.js serializes these as POST requests
to a special route managed by the
framework.

Key Server Action Signatures:

/I Authentication

login(formData: FormData): Promise<void>
signup(formData: FormData):
Promise<void>

signInWithGithub(): Promise<void>

resetPassword(formData: FormData):
Promise<void>
updatePassword(formData: FormData):

Promise<void>

/I Project Management



createProject(formData: FormData):
Promise<{ id: string }>
createTask(formData: FormData):
Promise<{ id: string }>
updateTaskStatus(taskld: string, newStatus:
string): Promise<void>

deleteTask(taskld: string): Promise<void>

/I Invitations

createlnviteLink(projectld: string): Promise<{
url: string }>

acceptlnvite(token: string): Promise<void>

8.2 Convex Backend Queries and Mutations

Convex defines a typed backend that is version-controlled alongside the Next.js application.

Type Name Arguments Returns
‘query’ “channels.listByProje | *{ projectid }' *Channel\[]’
ct’

‘mutation’ ‘channels.create’ { projectld, name } ‘Id<"channels">"
‘query’ ‘messages.list’ { channelld } ‘Message\[]’
‘mutation’ ‘messages.send’ ‘{ channelld, “void®

senderld, body,

attachment? }’
‘mutation’ ‘presence.heartbeat’” | *{ projectld, userld }' | ‘void’
‘query’ ‘presence.list’ { projectld }’ ‘Presence\[|

8.3 External API| Endpoints (Next.js Route Handlers)

Method Route Purpose

GET /auth/callback’ OAuth code exchange —
Supabase session establishment

POST “/api/razorpay/webhook’ Razorpay payment capture event

processing




9. Implementation
Details
9.1 Key Feature:

Error-Specific Authentication
Feedback

Rather than returning a generic "login failed"
message upon authentication failure, the
system pipes the exact error message
returned by Supabase directly to the Ul
through a URL query parameter:

const { error } = await
supabase.auth.signinWithPassword(data);
if (error) {

redirect('/login?error="' +
encodeURIComponent(error.message));

}

The frontend decodes this and renders a
color-coded error banner with a specific,
actionable message (e.g., "Invalid login
credentials", "User already registered",
"Email not confirmed").

9.2 Key Feature: Real-Time
Presence System

Using Convex mutations, the client sends a
heartbeat every 15 seconds with the current
‘userld’, ‘projectld’, and a ‘lastSeen
timestamp. The presence list is queried
reactively. Members not seen within 30
seconds are considered offline. This powers
"active now" indicators displayed on user
avatars in the project messaging interface.

9.3 User Workflow

1. User visits ‘/signup’, registers using
email or GitHub OAuth.

2. New users are routed to
‘/onboarding/welcome’ to create
their first Workspace.

3. User is directed to
‘/onboarding/github” to optionally link
their GitHub identity.

4. The workspace dashboard s
displayed at
‘/workspace/[workspaceld]'.

5. User creates a Project from the
Projects page.

6. User accesses the project at
“/workspace/[id]/projects/[projectld]’,
which hosts tabs: Board, Messages,
and Team.

7. On the Board tab, tasks are created
and dragged across the Kanban
columns.

8. On the Messages tab, the project
team communicates in real time.

9. On the Team tab, admins generate
invite links and manage member
roles.

10. Workspace owners can initiate a
subscription upgrade from the
Settings page.

10. Results and
Evaluation

10.1 Performance Metrics

Using Nextjs App Router Server
Components, the application achieves a
Time to First Byte (TTFB) of under 80ms on
Vercel's serverless edge network for
authenticated workspace pages. Initial page



load with cached data is completed in under
1.2 seconds on a standard 4G connection.

Real-time message delivery latency (time
from “mutation.send” call to delivery on a
second connected client) averaged 47ms in
local testing using Convex's WebSocket
infrastructure, well within the threshold for
perceptibly instantaneous communication.

10.2 Kanban Board

Performance

Drag-and-drop operations on the Kanban
board are fully optimistic, meaning the
visual update completes in Oms (one render
cycle, approximately 16ms) from the user
initiating the drag. The underlying database
transaction completes asynchronously in an
average of 130ms over a standard Wi-Fi
connection, entirely invisible to the user.

10.3 Security Evaluation

The RLS policy implementation was
validated using Supabase's built-in RLS
tester, confirming that:

e A user in Project A cannot query
tasks from Project B.

e A user who is only in
‘project_members’ but not
‘workspace_members® can  still
navigate the workspace dashboard
(dual membership is granted on
invite acceptance).

e Webhook signature verification for
Razorpay prevents any unsigned or
forged “payment.captured” events
from altering subscription status.

10.4 Usability Feedback

An informal usability test conducted with five
student evaluators yielded the following
findings:

e Task Completion Rate: All evaluators
successfully completed key tasks
(create project, invite member, move
task, send message) without
assistance.

e Navigation Clarity: The tab-based
project sub-navigation (Board /
Messages / Team) was unanimously
described as "intuitive" and "clean."

e Authentication Experience: Users
who attempted to enter an incorrect
password appreciated the specific
error message compared to the
generic "Something went wrong"
message they noted in competitor
products.

11. Discussion

11.1 Advantages of the Hybrid
Architecture

The explicit separation of Supabase
(relational, persistent) and Convex (volatile,
real-time) is the defining architectural
decision of this system. An alternative
approach—using Supabase's built-in
real-time engine for messaging—was
considered and rejected. Supabase's
Realtime is powered by PostgreSQL logical
replication, which introduces approximately
200—400ms of latency at scale due to WAL
parsing overhead. Convex's dedicated
reactive engine consistently performs below
100ms for the same operation class, a
critical difference for a messaging user



experience where sub-200ms latency is the
imperceptible threshold.

11.2 Server Actions vs. REST
API

The decision to use Next.js Server Actions
rather than a traditional Express REST API
eliminates an entire service boundary.

11.3 Trade-offs

There is no need to version, document, or
secure a separate APl server. Server
Actions co-locate mutation logic with the
component tree, improving code
discoverability. The trade-off is vendor
lock-in to the Next.js deployment model.
This is considered acceptable given Vercel's
current market leadership and the project's
cloud-native strategy.

Decision Benefit

Trade-Off

Hybrid DB (Supabase +
Convex)

Best-in-class performance for | Operational complexity of
each data type

managing two backend
services

Project-Scoped vs.
Workspace-Scoped
Messaging

Finer access control; more
relevant conversations

Users cannot broadcast
messages across all projects
simultaneously

Optimistic Ul

Zero perceived latency

Requires robust rollback error
handling to prevent
inconsistent Ul states

12. Limitations

No Dedicated Mobile Application: The
system is a responsive web application.
While usable on mobile browsers, a native
iOS/Android application would provide a
vastly superior mobile experience through
push notifications, offline caching, and
native Ul patterns (swipe gestures, haptic
feedback).

Limited Horizontal Load Testing: The
system has been tested with concurrent
user counts up to 25 simultaneous clients.
Large-scale load testing (1,000+ concurrent

users) to validate the Convex and
Supabase connection pool behavior under
production traffic has not been performed.
No Offline Support: The application
requires an active internet connection for all
operations. There is no client-side service
worker caching for Task or Message data,
meaning users in low-connectivity
environments experience a fully degraded
experience.

GitHub Integration Depth: While GitHub
OAuth identity linking is fully implemented,
deeper repository-level integration (two-way
issue syncing, pull request status mirroring)
remains a future enhancement.



Single Payment Provider:Only Razorpay
is currently integrated. International users,
particularly outside India, may face friction
due to the limited global payment method
coverage of Razorpay compared to Stripe.

13. Conclusion

This paper presented DevCollab, a
production-grade, multi-tenant SaaS
application  that  successfully unifies
real-time project management and team
communication under a single, coherent
application  framework. The  system
demonstrates that a carefully partitioned
hybrid architecture—separating
high-consistency relational data from
low-latency real-time events—enables the
simultaneous delivery of enterprise-grade
data security, through database-enforced
Row Level Security policies, and sub-100ms
collaborative interactivity through Convex's
reactive WebSocket engine. The complete
OAuth identity lifecycle, including
multi-provider authentication and
account-level identity linking, validates the
feasibility of building secure, modern
authentication systems without relying on
expensive third-party identity providers.
Informal usability testing confirms that the
integrated model meaningfully reduces
context-switching overhead compared to
using separate tools for task management
and team communication. DevCollab forms
a sound foundation for the future
enhancements described in Section 14.

14. Future Scope

14.1  Artificial
Enhancements

Intelligence

e Al-Powered Task Breakdown: Users
submit an Epic-level task
description. The system invokes an
LLM API (OpenAl GPT-40 / Google
Gemini) via an Edge Function to
decompose the description into 510
discrete, actionable subtasks with
automatically estimated story points.
Tasks are auto-created on the
Kanban board.

e Daily Briefings: A scheduled cron job
(Convex Cron) summarizes the
activity in each project's message
channel overnight and delivers a
"Morning Brief" digest to workspace
administrators, reducing the
cognitive load of catching up after
absences.

14.2 Deeper GitHub Synergy

e Webhook-Driven Task Automation:
Register a GitHub Webhook on
connected repositories to
automatically  transition  Kanban
tasks from "In Review" to "Done"
when a linked Pull Request is
merged, creating a live feedback
loop between code and task state.

e Issue Mirroring: Synchronize GitHub
Issues directly onto the Project
Kanban board using the GitHub
REST API, preserving labels,
assignees, and milestones.



14.3 Audio and Video read-only access to Kanban data

. . during low-connectivity scenarios,

Communication improving resilience for field teams.
e WebRTC Huddles: Integrate a

WebRTC provider (LiveKit or Agora)
to enable one-click voice channels

Appendix A: Sample

scoped to a project's messaging
interface. This eliminates the need to
switch to Zoom or Google Meet for
quick verbal syncs.

Async Voice Notes: Allow users to
record a microphone voice memo of
up to 60 seconds, transcode it to
compressed audio using the Web
Audio API, upload to Cloudinary, and
embed the playable audio player
directly in the chat thread.

14.4 Analytics and Reporting

Implement a Velocity Dashboard
tracking the rate at which tasks
move across the Kanban board over
time, enabling sprint velocity and
bottleneck analysis via
Recharts/Chart.js.

Member Activity Heatmaps: Visual
representation of contribution
frequency by team  member,
identifying blockers and inactive
participants.

14.5 Infrastructure Scaling

Docker Containerization: Package
the Next.js application into a Docker
container for self-hosted deployment
alternatives to Vercel, enabling
private cloud deployments (AWS
ECS, Google Cloud Run).

Progressive Web App (PWA):
Implement a Service Worker with
offine caching to provide usable

Convex Schema

// convex/schema.ts

import { defineSchema, defineTable } from

"convex/server";
import { v } from "convex/values";

export default defineSchema({
channels: defineTable({
name: v.string(),
projectld: v.string(),
})-index("by_project”, ["projectld"]),

messages: defineTable({
body: v.string(),
channelld: v.id("channels"),
senderld: v.string(),
attachment: v.optional(v.object({
url: v.string(),
type: v.string(),
name: v.string(),
size: v.number(),

N,

}-index("by_channel”, ["channelld"]),

presence: defineTable({
projectld: v.string(),
userld: v.string(),
lastSeen: v.number(),
isTyping: v.boolean(),
}.index("by_project”, ["projectld"]),
b;



Appendix B: Sample
RLS Policy

-- Users can only SELECT tasks in projects
they are members of

CREATE
"project_member_can_read_tasks"

POLICY

ON tasks FOR SELECT
USING (
EXISTS (
SELECT 1 FROM project_members pm
WHERE pm.project_id = tasks.project_id
AND pm.user_id = auth.uid()

Appendix C: Sequence Diagram for OAuth Sign-in

P
Browser J

Next.js server
User

Vercel

i signInWithGithub()

( GitHub auth server l

Supabase Autl'ﬂ
Authorization

Auth provider ‘

H2 supabase.auth.signinWithOAuth(github)

E] returns authorization URL
- -———————-- github.com/login/oauth/authorize -————~---——--

HTTP 302 Redirect
Logation: github.com/login/oauthy/...

GitHub UI
5 GET /login/oauth/authorize
6 User clicks "Authorize DevCollab"
7 HTTP 302 — /auth/callback?code=xxxxx

GET /auth/callback?code=xxxxx
Route Handler receives codg

0

supabase.auth.exchangeCodeForSession(code)

internal

10 exchange code w/ GitHub

create user session

session (access_token, refresh_token)

query workspace_members for user

1 workspace found — returns id

e

alt
[workspace found]

HETP 302 — /Workspace/[id]:’

14

Workspace dashboard
sign-in complete

Browser ] Next.js server J
p &

—> Sync call ---- Return / redirect

Activation bar

N

"
[GitHub auth serverJ (Supabase Autl‘j

L

note UML note / user action
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