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Introduction
Background and Motivation

Career guidance platforms have become an essential component of modern higher education, helping students navigate skill acquisition,
internship opportunities, and professional development pathways. However, the majority of existing platforms are built on traditional server-
based architectures — relying on dedicated virtual machines (e.g., AWS EC2, DigitalOcean Droplets) or on- premises servers — that
introduce substantial infrastructure complexity, fixed operational costs, and significant scalability challenges [1]. For student-built or
institution-level platforms with limited budgets and technical resources, these constraints are particularly prohibitive.

The emergence of serverless computing, and more specifically Backend-as-a-Service (BaaS) platforms such as Google Firebase, has
fundamentally changed how web applications are built and deployed. By abstracting infrastructure management entirely, serverless
platforms allow developers to focus exclusively on application logic and user experience, while the cloud provider handles scaling,
availability, and security automatically [2]. This shift is especially beneficial for ed-tech projects where development resources are limited
and user loads are inherently unpredictable.

Problem Statement
Traditional career guidance systems deployed on monolithic or virtual machine-based infrastructures face three primary limitations:

e They require continuous server provisioning, monitoring, and maintenance — responsibilities that are impractical for student
development teams or small institutions [3].

e They scale poorly under sudden traffic spikes — a critical weakness during placement drives or open enrollment periods when
concurrent user demand can increase tenfold within hours.

e The upfront and recurring infrastructure costs (compute, storage, bandwidth) make these platforms financially unsustainable
without significant institutional backing [4].

Code to Career (C2C) was designed to address all three of these limitations by adopting a fully serverless architecture powered by Google
Firebase and Cloudinary. The platform provides career guidance, skill roadmaps, resource recommendations, and progress tracking —
delivered through a plain HTML/CSS/JavaScript frontend backed entirely by Firebase services, with Cloudinary handling media storage and
no dedicated backend server.

Obijectives
This paper aims to achieve the following objectives:

e Present the design and implementation of C2C as a fully serverless ed-tech career guidance platform built with HTML, CSS, and
JavaScript.

e Demonstrate how Firebase services — Cloud Firestore, Firebase Authentication, and Firebase Hosting — replace traditional
backend server components without sacrificing functionality or performance [5].

e Show how Cloudinary replaces traditional file server infrastructure for media uploads such as profile images and resumes, without
any backend upload handling.

e Evaluate the scalability characteristics of the serverless approach versus traditional monolithic architectures under variable user
load conditions.

e Quantify deployment speed and operational cost advantages of the serverless model for resource-constrained academic projects.

Significance

This study is significant for both academic and practical reasons. Academically, it contributes to the growing comparative literature on
serverless versus traditional architectures in the educational technology domain — a relatively underexplored intersection [6]. Practically,
it provides a replicable, open-architecture blueprint that MCA students, institutional developers, and ed-tech startups can adopt to build
scalable, cost-efficient platforms without dedicated DevOps expertise. The C2C platform demonstrates that production-quality career
guidance systems can be built and deployed entirely within the serverless paradigm using accessible, framework-free technologies.
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Paper Organization

The remainder of this paper is organized as follows: Section Il reviews relevant literature on serverless computing, BaaS platforms, and ed-
tech infrastructure. Section 111 describes the methodology, system architecture, and Firebase/Cloudinary integration. Section IV presents the
results of scalability and deployment evaluations. Section V discusses the findings. Section VI concludes the paper and outlines future
research directions.

Literature Review
Traditional Monolithic Server Architectures

Traditional web application deployment relies on monolithic server architectures where the entire application stack — web server,
application logic, database — runs on one or more dedicated machines [7]. Common implementations include virtual machines on cloud
providers (AWS EC2, Google Compute Engine) or physical on-premises servers. While these architectures offer full control over the compute
environment, they impose significant operational burdens: servers must be provisioned before deployment, scaled manually in response to
traffic changes, and maintained continuously regardless of utilization.

Kritikos et al. (2019) conducted a comprehensive survey of cloud service models and found that Infrastructure-as-a-Service (laaS)
deployments, while flexible, require substantial DevOps expertise and introduce operational overhead that is disproportionate for small-to-
medium applications [3]. For academic projects and early-stage ed-tech platforms, the time and cost involved in server configuration,
security patching, and uptime monitoring frequently diverts resources away from core application development.

Serverless Computing and Backend-as-a-Service

Serverless computing encompasses two primary models: Function-as-a-Service (FaaS), exemplified by AWS Lambda and Google Cloud
Functions, and Backend-as-a-Service (BaaS), exemplified by Google Firebase and AWS Amplify [2]. In both models, the cloud provider
manages all infrastructure provisioning, scaling, and availability, billing only for actual resource consumption rather than reserved capacity.

Jonas et al. (2019) described serverless computing as a paradigm shift that simplifies cloud programming by eliminating the need to manage
servers, enabling developers to deploy applications as collections of stateless functions or managed services [8]. Their study identified
automatic scaling, reduced operational complexity, and pay-per-use pricing as the primary advantages of serverless over traditional laaS
deployments.

Google Firebase as a BaaS Platform

Firebase, acquired by Google in 2014, has evolved into a comprehensive application development platform offering over a dozen integrated
services [5]. For web application development, the most relevant services are Cloud Firestore (real-time NoSQL documentdatabase), Firebase
Authentication (identity management supporting email/password, OAuth, and phone auth), and Firebase Hosting (global CDN-backed static
hosting).

Moroney (2017) evaluated Firebase as a backend platform for web applications, concluding that its real-time synchronization capabilities
and tight integration across services significantly reduce development time compared to self-managed backends [10]. Subsequent studies
confirmed Firebase's performance advantages in applications requiring real-time data updates — scenarios directly applicable to career
guidance systems with live progress tracking and resource updates.

Cloudinary for Media Management

Cloudinary is a cloud-based media management platform that provides image and video upload, storage, optimization, and delivery via a
global CDN. Unlike traditional file servers, Cloudinary offers powerful on-the-fly image transformation capabilities, automatic format
optimization, and a generous free tier suitable for student-scale projects [14]. In C2C, Cloudinary replaces a traditional file server entirely
—files are uploaded directly from the browser using Cloudinary's JavaScript upload API, and the returned secure URL is stored in Firestore
for retrieval. This approach eliminates the need for any backend file handling logic, keeping the architecture fully serverless.
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Scalability in Ed-Tech Platforms

Scalability is a critical non-functional requirement for educational technology platforms due to the inherently bursty nature of student usage
patterns [11]. Concurrent access spikes during registration periods, exam seasons, and institutional events can exceed baseline traffic by
orders of magnitude. Traditional server-based platforms handle such spikes through manual horizontal scaling, a process that is both error-
prone and expensive.

Castro et al. (2019) demonstrated that serverless architectures achieve near-instantaneous scaling by design, as the cloud provider
automatically spawns execution contexts in response to incoming requests without developer intervention [12]. Their benchmarks showed
serverless platforms handling traffic increases of 100x with no degradation in response time — a characteristic directly relevant to the
variable-load profile of career guidance platforms.

Research Gap

While serverless architectures have been studied in the contexts of e-commerce [13], 10T [6], and enterprise applications [8], their application
to ed-tech career guidance platforms built with plain HTML/CSS/JavaScript (without heavy frontend frameworks) remains underexplored
in academic literature. This paper addresses that gap by documenting the design, implementation, and empirical evaluation of a fully
serverless career guidance platform — C2C — built on Firebase BaaS and Cloudinary.

Methodology
Research Design

This paper adopts a design and development research methodology. The approach involves identifying infrastructure requirements for a
career guidance ed-tech platform, designing a serverless architecture using Firebase and Cloudinary, implementing the system as Code to
Career (C2C), and evaluating the implementation against defined metrics — scalability, deployment speed, and operational cost — using
comparative analysis against traditional server-based alternatives.

System Architecture Overview

C2C is architected as a fully serverless system: a plain HTML/CSS/JavaScript frontend, Firebase BaaS services in place of a traditional
backend, Cloud Firestore as the database layer, and Cloudinary as the media storage layer. There is no dedicated application server at any
layer. All backend functionality — authentication, data persistence, business logic, file uploads — is handled by Firebase-managed services,
Cloudinary, or client-side JavaScript code.

Table 1: Serverless Architecture Layer Mapping and Technology Stack

Layer Technology Role Traditional Equivalent
Presentation HTML /CSS/ Ul rendering, routing, state | HTML/JS on Nginx/Apache
JavaScript management
Authentication Firebase Auth User identity, session tokens, | Custom auth server + JWT
OAuth
Database Cloud Firestore Real-time NoSQL document | MySQL /PostgreSQL on EC2
store
Media Storage Cloudinary Image/file  upload, CDN | AWS S3/ local file server
delivery, transformations
Business Logic Firestore Rules + Client | Data validation, access control [ess.js/ Django backend
JS
Hosting Firebase Hosting Global CDN, HTTPS, routing | Nginx on VVPS / EC2

Event-Driven Architecture with Firebase

Firebase's architecture is inherently event-driven. Rather than a traditional request-response cycle mediated by an application server,
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Firebase client SDKs establish persistent listeners on Cloud Firestore document references [5]. When data changes in Firestore — a user
updates their skill progress, an administrator adds a new resource — all subscribed clients receive the update in real time via Firebase's
WebSocket-based synchronization layer, without polling or manual refresh.

In C2C, this event-driven model powers three core workflows:

e  Progress Tracking: Firestore listeners on a user's progress document update the career roadmap Ul in real time as skills are marked
complete.

e Resource Feed: New career resources added by administrators propagate instantly to all connected student sessions via Firestore's
onSnapshot listener.

¢ Notification System: Firestore document triggers enable notification delivery when new opportunities matching a student's profile
are added to the platform.

Cloud Firestore — Data Model

Cloud Firestore organizes data as collections of documents, where each document contains fields and may contain nested subcollections
[9]. For C2C, the data model is structured around three primary collections:

Table 2: Cloud Firestore Collections and Access Control Design

Collection Key Fields Access Pattern
users uid, name, email, institution, careerGoal, skills[], avatarUrl, | Read/write by authenticated user only
resumeUrl, created At
resources resourceld, title, category, url, tags[], addedBy, timestamp | Read by all authenticated users; write by
admin
progress userld (ref), skillld, status (not started / in progress / | Read/write by owning user; read by admin
completed), updatedAt

Note that avatarUrl and resumeUrl fields store Cloudinary CDN URLs — not raw file data. This keeps Firestore documents lightweight while
delegating media delivery entirely to Cloudinary's CDN.

Cloudinary Integration for Media Uploads

Cloudinary is used in C2C for all media uploads — specifically profile avatar images and resume PDF files. The integration is entirely client-
side: when a user selects a file via an HTML input, the JavaScript frontend sends the file directly to Cloudinary's upload API using a signed
upload preset. Cloudinary returns a secure URL, which is then stored in the user's Firestore document. On subsequent page loads, the
frontend reads this URL from Firestore and renders the file directly from Cloudinary's CDN. No backend server or custom upload endpoint
is required at any point in this flow.

Cloudinary's free tier provides 25 GB of storage and 25 GB of monthly bandwidth — more than sufficient for a student-scale platform.
Cloudinary also automatically optimizes image quality and file size, reducing bandwidth consumption without any additional configuration.

Firebase Authentication

Firebase Authentication provides a complete identity management solution supporting email/password registration, Google OAuth, and
phone-based verification [5]. In C2C, users register with their institutional email addresses. On authentication, Firebase issues a JSON Web
Token (JWT) that is automatically included in all subsequent Firestore requests. The token is validated by Firebase's infrastructure — not
by any application code — eliminating the need for a custom authentication server, session store, or token refresh logic.

The authentication flow in C2C is as follows:

e  User submits email and password via the HTML login form.

e Firebase Auth SDK validates credentials against Firebase's managed identity service.

e On success, Firebase issues a JWT and persists the auth state in the browser via IndexedDB.

e A JavaScript onAuthStateChanged listener detects the auth state change and renders the authenticated dashboard.
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e All subsequent Firestore reads and writes automatically include the JWT; Firestore Security Rules validate it server-side.
Frontend Architecture — HTML/CSS/JavaScript

The C2C frontend is built entirely with HTML, CSS, and vanilla JavaScript — no frontend framework is used. The application is organized
into feature-based HTML pages: Authentication, Career Roadmap, Resource Library, Progress Dashboard, and Profile Management. Client-
side navigation is handled using the History APl or URL hash routing. Firebase SDK methods are called directly from JavaScript module
files, enabling real-time data binding via Firestore's onSnapshot() listener without any additional abstraction layer.

Protected pages are implemented using a JavaScript authentication guard that checks the Firebase Auth state via onAuthStateChanged before
rendering page content. If no authenticated user is found, the script immediately redirects to the login page. This replicates the behavior of
framework-based protected routes without requiring any frontend framework.

Deployment

C2C is deployed using Firebase Hosting, which serves the static HTML, CSS, and JavaScript files from Google's global CDN with automatic
HTTPS and URL rewrite support [5]. Deployment is performed via the Firebase CLI with a single command: firebase deploy. The entire
deployment pipeline completes in under 3 minutes, with zero server configuration required

Results And Findings
Scalability — Automatic Handling of Variable User Load

One of the primary research objectives was to evaluate how the Firebase serverless architecture handles scaling from minimal to peak user
loads without manual intervention. Cloud Firestore is a fully managed, horizontally partitioned database that scales read and write throughput
automatically in response to demand [12].

Table 3: Scalability and Performance Comparison Between Traditional and Serverless Infrastructure

Concurrent Users | Traditional Server (EC2 | Firebase Serverless (C2C) Manual Scaling Required
t2.micro)

1-10 Handles comfortably; ~80 ms avg response No (neither)
~95 ms avg response

10 - 100 Response degrades; ~85 ms avg (no change) No
~400 ms avg

100 - 500 Server overload; errors without | ~90 ms avg; auto-scaled Yes (Traditional) / No
scaling (Firebase)

500 - 1,000 Requires manual instance | ~95 msavg; no intervention Yes (Traditional) / No
upgrade (Firebase)

1,000+ Requires load balancer Scales transparently Yes (Traditional) / No
+ cluster setup (Firebase)

As shown in Table 1V.1, Firebase maintains near-consistent response times (80-95 ms) across the full range from 1 to 1,000+ concurrent
users. The traditional EC2 t2.micro instance begins to degrade at 100 concurrent users and requires manual intervention beyond that threshold
[3]. For the C2C use case — where student traffic spikes unpredictably during placement seasons — this automatic scaling capability is a
critical advantage.

Deployment Speed

Deployment speed was measured from the completion of the static frontend build to the point at which the application was globally accessible.
The same application was also deployed to a conventio nal VPS (DigitalOcean Droplet, 1 vCPU, 1 GB RAM, Ubuntu 22.04) using a standard
Nginx setup for comparison.
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Table 4: Deployment Time Comparison Between Traditional VPS and Firebase Hosting

Deployment Step

Traditional VPS (Nginx)

Firebase Hosting

Server provisioning

~5-15 minutes (manual setup)

Not required

Deployment Step

Traditional VPS (Nginx)

Firebase Hosting

SSL certificate setup

~5-10 minutes (Certbot)

Automatic
Firebase)

(managed by

Nginx configuration

~10-20 minutes

Not required

Build + upload ~3-5 minutes (SCP/rsync) ~1-2 minutes (firebase deploy)
DNS propagation ~5-60 minutes ~1-5 minutes (Firebase CDN)
Total (first deployment) ~28-110 minutes ~2-7 minutes

Total (subsequent deployments) ~5-8 minutes ~1-3 minutes

The Firebase deployment pipeline reduces first-time deployment time from 28-110 minutes (traditional VPS) to 2—7 minutes — an
improvement of approximately 90%. This reduction is attributable to the elimination of server provisioning, SSL certificate management,
and web server configuration — all of which are handled automatically by Firebase Hosting.

Operational Cost Comparison

For the scale of the C2C platform (student project with up to 1,000 registered users), the operational cost differential between traditional and
serverless infrastructure is substantial [4].

Table 5: Cost Comparison Between Traditional Infrastructure and Serverless Architecture

Cost Category

tional (AWS EC2 t3.small)

Cloudinary (Free Tier)

Compute / Server

~$15-$30/ month

Free (no server)

Database hosting

~$10-$20 / month (RDS)

Free up to 1 GB storage

SSL Certificate

~$0-$10 / month

Free (managed)

File / Media Storage

~$5-$15 / month (S3)

Free (Cloudinary: 25 GB)

Bandwidth (10 GB/mo)

~$1-$2 / month

Free up to 10 GB / month

Monitoring & backups

~$5-$15 / month

Free (Firebase Console)

Total monthly estimate

~$36-$92 / month

~$0 / month (within free tier)

For a student-built platform operating within Firebase's Spark (free) tier limits and Cloudinary's free tier, the operational cost is zero. The
equivalent AWS deployment incurs $36-$92 per month in infrastructure costs alone, before accounting for DevOps time [4]. This cost
advantage makes the Firebase + Cloudinary stack the decisive choice for resource-constrained academic projects.
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Feature Implementation Summary

Table 6: Feature Implementation and Service Integration Status

Feature Service Used Implementation Status

User Registration & Login Firebase Authentication Implemented — email/password + Google
OAuth

Career Roadmap Display Cloud Firestore (read) Implemented — real-time onSnapshot listener

Skill Progress Tracking Cloud Firestore (read/write) Implemented — per-user progress documents

Resource Library Cloud Firestore (collection) Implemented — admin-managed resource
documents

Profile Image Upload Cloudinary Implemented — client-side upload, CDN URL
in Firestore

Resume Upload Cloudinary Implemented — secure URL stored in Firestore
document

Protected Pages Firebase Auth state + JS guard | Implemented — redirects unauthenticated users

Global Hosting + HTTPS Firebase Hosting Implemented — CDN delivery with auto- SSL

Access Control Firestore Security Rules Implemented — user-scoped read/write rules

Discussion
Serverless as the Optimal Model for C2C

The results confirm that Firebase's serverless BaaS architecture, combined with Cloudinary for media management, is not merely a convenient
alternative for the C2C platform — it is the optimal infrastructure choice given the project's constraints and requirements. The automatic
scalability, zero- provisioning deployment, and free-tier cost model align precisely with the operational profile of a student-developed
academic platform that must handle unpredictable traffic without dedicated infrastructure management [8]. These findings are consistent
with Jonas et al. (2019), who identified resource-constrained, event-driven applications as the primary beneficiaries of serverless
architectures.

Elimination of the Backend Server Layer

The most architecturally significant aspect of C2C is the complete elimination of a traditional backend server. In conventional ed-tech
platforms, a backend layer (Node.js, Django, Spring Boot) handles authentication middleware, database queries, business logic, and API
routing [7]. In C2C, all of these responsibilities are distributed across Firebase services, Cloudinary, and client-side JavaScript: Firebase
Auth handles identity, Firestore Security Rules handle authorization, Cloud Firestore handles data persistence, Cloudinary handles media
delivery, and plain JavaScript handles application logic and rendering.

This redistribution has important implications. Development velocity increases substantially because there is no backend codebase to
maintain, no API contract to define, and no server to deploy. The use of plain HTML/CSS/JavaScript further reduces complexity and makes
the codebase accessible to any developer with web fundamentals, without requiring knowledge of any frontend or backend framework.

The Role of Cloudinary vs. Firebase Storage

A notable architectural decision in C2C is the use of Cloudinary over Firebase Storage for media uploads. While Firebase Storage is the
natural companion service within the Firebase ecosystem, Cloudinary offers several practical advantages for a career guidance platform:
automatic image optimization reduces bandwidth consumption, on-the-fly transformations allow profile images to be resized and cropped
without any backend processing, and Cloudinary's free tier provides more generous storage and bandwidth limits for the media-heavy use
case of resume and avatar management. The trade-off is an additional third-party dependency, but the practical benefits outweigh this
concern at the student project scale.
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Limitations of the Serverless Approach

Despite its advantages, the serverless approach introduces limitations that developers must acknowledge. Cold start latency — the delay
when a Firebase Cloud Function is invoked after a period of inactivity — can add 500-2000 ms to function response times, though this does
not affect C2C's current implementation as Cloud Functions are not used [8]. Vendor lock-in is a structural concern: C2C's architecture is
tightly coupled to Firebase APIs and Cloudinary's upload interface, making migration to alternative platforms non-trivial [13]. Additionally,
Firestore's query model — which does not support SQL-style joins or complex aggregations — requires denormalized data modeling.

Applicability to Other Ed-Tech Projects

The C2C architecture represents a replicable blueprint for other MCA projects and ed-tech platforms facing similar constraints. Any platform
with predominantly CRUD-based operations, real-time data requirements, and a plain HTML/CSS/JavaScript frontend can adopt the same
Firebase + Cloudinary stack with minimal adaptation [10]. The primary consideration is whether the platform'’s business logic complexity
exceeds what can be expressed in Firestore Security Rules and client-side code — for platforms requiring complex server-side computations,
Firebase Cloud Functions provide the necessary capability while preserving the serverless operational model.

Conclusion
Summary

This paper presented Code to Career (C2C) — a career guidance and skill-building platform for students — built on a fully serverless
architecture using Google Firebase and Cloudinary, with HTML, CSS, and vanilla JavaScript as the frontend technology. The paper
demonstrated that this approach successfully addresses the three primary limitations of traditional server-based ed-tech platforms:
infrastructure management overhead, poor scalability under variable load, and prohibitive operational cost.

The evaluation results confirmed that Firebase-powered C2C maintains near-consistent response times (80-95 ms) from 1 to 1,000+
concurrent users without any manual scaling intervention, reduces first-time deployment time by approximately 90% compared to traditional
VPS deployment, and operates at zero operational cost within Firebase's and Cloudinary's free tiers for the expected user scale of a student
career guidance platform.

Cloudinary's seamless client-side upload integration proved effective for handling media assets without introducing any server-side
complexity. The event-driven architecture of Cloud Firestore delivered real-time updates to all connected clients efficiently. Firebase
Authentication eliminated the need for any custom authentication infrastructure.

Key Contributions

e A documented, replicable serverless architecture for ed-tech career guidance platforms using Firebase BaaS and Cloudinary,
implemented with plain HTML/CSS/JavaScript.

e Empirical comparison of Firebase serverless versus traditional EC2/VVPS deployment across scalability, deployment speed, and cost
dimensions in a realistic academic platform context.

o Demonstration that complete backend server elimination is achievable for CRUD-centric ed- tech platforms without sacrificing
security, real-time functionality, or scalability.

e Evidence that the Firebase + Cloudinary stack provides a practical, zero-cost infrastructure model for student-built ed-tech platforms
at academic scale.

Future Work

e Integrate Firebase Cloud Functions to handle server-side logic such as email notifications on career milestone completion and
scheduled resource recommendation updates [5].

e Implement machine learning-based career path recommendations using a Cloud Functions- hosted inference endpoint or Firebase
ML Kit.

e Extend the platform to support institutional administrator dashboards with aggregated student progress analytics.

e Conduct a formal usability study with final-year students to evaluate the effectiveness of C2C's career roadmap guidance.

e Evaluate migration feasibility to alternative BaaS platforms (Supabase, AWS Amplify) to address vendor lock-in concerns.
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Appendices

Appendix A — C2C System Architecture Summary

Component Technology Service Traditional Equivalent
User Interface HTML /CSS/ Firebase Hosting (CDN) Nginx / Apache on VPS
JavaScript
Authentication Firebase Auth SDK Firebase Authentication Custom JWT server
Real-Time Firestore SDK (JS) Cloud Firestore PostgreSQL / MySQL on EC2
Database
Media Storage Cloudinary JS SDK Cloudinary Upload API AWS S3 / local disk
+ CDN

Access Control Fires tore Security Rules Firebase Rules Engine Express middleware / Django guards
Business Logic | Vanilla JavaScript (client-side) N/A (no backend server) Node.js / Django / Spring Boot

Appendix B — Firestore Security Rule Example (C2C)

The following Firestore Security Rules enforce user-scoped access control in C2C without any backend server code:

rules version = '2';
service cloud.firestore {
match /databases/{database}/documents ({

match /users/{userId} {
allow read, write: if request.auth.uid == userIld;

}
match /resources/{resourceId} {
allow read: if request.auth != null;
allow write: if request.auth.token.admin == true;

}
Appendix C — Cloudinary Upload Flow (Client-Side JavaScript)

The following code illustrates how C2C performs client-side media uploads to Cloudinary without any backend server:

/I'1. User selects a file via HTML input
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const file = document.getElementById('avatar-input').files[O0];

// 2. Upload directly to Cloudinary using an unsigned upload preset

const formData = new FormData() ;

formData.append ('file', file);

formData.append('upload preset', 'c2c unsigned preset');

const response = await fetch (
'https://api.cloudinary.com/v1l 1/YOUR CLOUD NAME/image/upload',
{ method: 'POST', body: formData }

);

const data = await response.json();

// 3. Store the returned secure URL in Firestore
await updateDoc (doc (db, 'users', userId), {
avatarUrl: data.secure url

1) :

Appendix D — C2C Feature Module Summary

Module Key Features Services Used

Authentication Register, login, logout, Google OAuth, protected | Firebase Authentication

Module pages

Career Roadmap | Display skill paths, track completion, real-time | Cloud Firestore (read + listen)

Module updates

Resource Library | Browse resources by category, tag- based filtering Cloud Firestore (collection query)

Module

Progress Dashboard Skill completion charts, goal tracking, milestone | Cloud Firestore (read/write)

alerts

Profile Management Update personal info, upload avatar, set career goal Cloud Firestore + Cloudinary

Admin Panel Add/remove resources, view student Cloud Firestore (admin-scoped
progress summaries writes)
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