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The Problem 01

1 in 3
college students

face food insecurity

72%
rely on manual
spreadsheets

40%
of perishables wasted
due to poor tracking

■ Manual Tracking

Inventory managed via spreadsheets with no real-time visibility, leading 
to frequent errors and outdated records.

■ No Analytics

Administrators lack usage data and reporting tools to make 
evidence-based inventory decisions.

■ Expiration Blind Spots

No automated alerts for low-stock or near-expiry items, causing waste 
and student shortages.

■ Poor Coordination

Volunteers and staff rely on informal communication with no structured 
workflow or role-based access.

■ Walk-In Only

Students must physically visit the pantry with no option to browse 
inventory or schedule pickups online.

■ Single-Site Limitation

Current tools cannot scale across multiple campus locations or support 
multi-institution deployments.
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Introducing PantrySync 02

A unified digital platform that digitizes campus food pantry operations — end to end.

■ Students

Browse items, place orders, schedule pickups, track status

■ Volunteers

Manage order fulfillment, coordinate pickups

■ Administrators

Full inventory control, analytics & reporting

✔  Real-time inventory with automated low-stock & expiry alerts

✔  Role-based dashboards with secure JWT authentication

✔  Order management with pickup scheduling

✔  Analytics dashboard with usage insights & reporting

✔  Multi-institution support & secure access controls
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System Architecture 03

Three-Tier Client–Server Architecture with JWT-Secured API Gateway

CLIENT LAYER React 18, Vite, TailwindCSS, Router

REST API (JWT-protected)

SERVER LAYER Node.js, Express API, JWT Auth

Drizzle Query Builder

DATA LAYER PostgreSQL, Supabase, Drizzle ORM
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TECHNOLOGY STACK

Frontend

React 18 TypeScript Vite TailwindCSS

Backend

Node.js Express JWT Auth React Router

Data

PostgreSQL Supabase Drizzle ORM

DATABASE SCHEMA (ERD)
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Technology Stack & Database Schema 05



Implementation Highlights 06

🔐 Role-Based Auth

Supabase JWT authentication enforces student, volunteer, and 
admin roles across all API routes via middleware.

📦 Inventory Engine

CRUD operations with Drizzle ORM. Automatic low-stock (<10 units) 
and expiration (<7 days) alert generation.

🛒 Order System

Students place multi-item orders with pickup scheduling. Admins 
approve, fulfill, or reject with real-time status updates.

📊 Analytics Dashboard

Aggregated stats including top-requested items, monthly 
distribution trends, and category breakdowns via REST API.

🏫 Multi-Institution

Each pantry is scoped to an institution. Role checks and data access 
are isolated per campus.

🌐 Open Food Facts API

Integrated barcode-based food lookup to accelerate inventory entry 
with automatic metadata population.
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Demonstration Overview 07

Landing Page

Public-facing homepage

Login / Auth

Supabase JWT authentication

Admin Dashboard

Full control center

Inventory Manager

Real-time stock tracking

User Dashboard

Browse & order items

Order management

Status & pickup tracking

▶   Watch Full Demo Video
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The system was tested through manual end-to-end workflows:

100%
Tests Passed

No automated testing framework
is currently implemented.

TESTED END-TO-END WORKFLOWS

1 User authentication ✓ PASS

2 Inventory management operations ✓ PASS

3 Order creation and tracking ✓ PASS

4 Pickup scheduling ✓ PASS

5 Role-based access validation ✓ PASS

6 Alerts and analytics features ✓ PASS
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Testing & Evaluation 08



Challenges & Lessons Learned 09

CHALLENGES LESSONS LEARNED

Auth Complexity

Integrating Supabase JWT tokens with our own Express middleware required 
careful token validation and CORS handling.

State Synchronisation

Keeping real-time inventory and order status in sync across user roles without 
websockets required careful polling.

Schema Evolution

Iterating on the database schema mid-development using Drizzle ORM meant 
coordinating migrations smoothly.

Team Coordination

Managing parallel feature branches across 5 developers required disciplined 
Git workflows and frequent testing.

Design Auth First

Establishing role-based access control architecture before building features 
saved significant refactoring time.

Test Early & Often

Catching schema mismatches and API contract issues early via manual 
end-to-end testing prevented late regressions.

Component Architecture

Building reusable React components with TypeScript interfaces from day one 
dramatically accelerated development.

Communication is Key

Daily standups and shared Notion boards kept all five team members aligned 
and unblocked throughout the sprint.
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1

NEAR TERM

2026

Automated inventory forecasting using usage 
history

Push/email notifications for order status 
changes

CI/CD pipeline (GitHub Actions) + automated 
testing

Mobile-responsive PWA for student 
accessibility

2

MID TERM

2027

Multi-campus pantry network with unified 
reporting

AI-powered demand prediction & smart 
reorder alerts

Barcode scanning for faster inventory intake

Volunteer scheduling & shift management 
module

3

LONG TERM VISION

2028+

SaaS deployment for universities nationwide

Donor management & food bank partner 
integrations

Advanced analytics: equity & outcome metrics

Native iOS & Android applications

PantrySync  |  FIU Knight Foundation School of Computing & Information Sciences  |  Spring 2026

Future Work 10



Project Poster — CEC Spring 2026 08
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Thank You!
PantrySync — Empowering campus food pantries through smart, accessible technology.
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🎬  Demo: youtube.com/watch?v=3ix-RlPvbm0
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