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Abstract 

College cafeterias in Indian universities face persistent operational challenges: long queues, unverified 

payment claims, lack of real-time menu visibility, and an absence of business analytics tools for the 

cafeteria owner. This paper presents Avneet Cafe: a full-stack, mobile-first college cafeteria ordering 

and management system developed using React.js, Supabase (PostgreSQL), and Vercel. The system 

introduces a token-based anti-fraud order confirmation mechanism that eliminates fake payment 

claims by ensuring food is prepared only after the cafeteria admin physically verifies and digitally 

confirms each order. The platform provides a real-time admin dashboard for order management, a 

comprehensive menu management interface, and a sales analytics module with automatic GST 

calculation. Deployed as a production Progressive Web Application, the system has been actively 

tested at Avneet Cafe, Amity University Chhattisgarh, resulting in demonstrable reductions in queue 

time, complete elimination of payment disputes, and improved operational visibility for the cafeteria 

owner. This paper details the system's architecture, design decisions, implementation, and 

experimental results, contributing a practical model for digitizing small food service operations in 

educational institutions. 
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1. Introduction 

The college cafeteria is among the most frequented and operationally critical spaces on any university 

campus. In institutions like Amity University Chhattisgarh, hundreds of students and faculty members 

interact with cafeteria services daily. Yet most campus cafeterias in India continue to operate using 

entirely manual processes, verbal order-taking, paper tokens, and cash or UPI-based payments that are 

never digitally verified. 

These manual systems expose the cafeteria owner to significant operational risk. The most severe of 

these is the problem of fake payment claims: a customer orders food, claims to have paid via UPI or 

in cash, and walks away with their food, leaving no digital record and no recourse for the business 

owner. This is not a hypothetical risk; research by Mehrotra and Singh (2022) found that in manually 

operated college canteens, up to 12% of all orders involved some form of payment dispute. 
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Beyond fraud, manual systems create secondary problems: long queues during peak hours, no real-

time menu visibility, no mechanism to communicate closures or stock changes to customers, and no 

data on daily revenue or order volumes that the owner could use to make business decisions. 

This paper presents Avneet Cafe — a full-stack digital ordering and management platform purpose-

built for a college cafeteria setting. The application is built using React.js on the frontend, Supabase 

(a PostgreSQL-based Backend-as-a-Service) for database operations and real-time data handling, and 

deployed on Vercel as a Progressive Web Application. Its core innovation is a token-based anti-fraud 

mechanism: customers place orders digitally, but food is only prepared after the admin physically 

verifies and digitally confirms payment — removing any possibility of unverified orders being 

fulfilled. 

1.1 Objectives of the Study 

The primary objectives of this study are: 

• To design and develop a mobile-first digital ordering system for a real-world college cafeteria 

that eliminates the inefficiencies of manual operations. 

• To implement a token-based anti-fraud confirmation mechanism that prevents fake payment 

claims without requiring specialized hardware. 

• To build a comprehensive admin dashboard providing real-time order management, menu 

control, and sales analytics with automatic GST computation. 

• To deploy the system as a production-ready Progressive Web Application accessible from any 

smartphone browser. 

• To evaluate the system's performance, usability, and real-world effectiveness through live 

deployment and functional testing. 

1.2 Scope of the Work 

The scope of this work encompasses the complete design and development of a web-based cafeteria 

ordering platform. This includes a customer-facing ordering interface with category-based menu 

browsing, cart management, and order placement; an admin-facing dashboard for real-time order 

monitoring, confirmation, and history; a menu management system for adding categories, items, 

pricing, and toggling stock availability; a sales analytics module tracking daily totals, GST, and order 

counts; and a deployment pipeline using Vercel with CDN-based routing and SPA support. The scope 

explicitly excludes payment gateway integration, native mobile applications, and multi-cafeteria 

federation — these are identified as future enhancements. 
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2. Literature Review 

The domain of digital food ordering systems for educational institutions has attracted growing 

academic attention, particularly as mobile internet penetration in India has accelerated. This section 

reviews prior work across four dimensions: digital canteen systems, payment fraud prevention, 

enabling web technologies, and analytics for small food businesses. 

2.1 Digital Food Ordering Systems in Educational Institutions 

Kumar et al. (2020) conducted a landmark study on digitizing campus canteen operations using mobile 

applications, published in the International Journal of Computer Applications. Their study, conducted 

across three university campuses, found that implementing a digital ordering interface reduced average 

customer wait time by 40% and improved order accuracy by 65%. However, their system relied on 

QR code-based ordering without any mechanism to verify payment before food preparation — the 

precise gap addressed by the Avneet Cafe system. 

Sharma and Patel (2021), in their paper on smart canteen systems using IoT and web technologies, 

emphasized the importance of real-time visibility for both customers and kitchen staff. Their findings 

demonstrated that asynchronous order tracking — where a customer can monitor the status of their 

order in real-time — significantly reduced physical crowding near counters. The Avneet Cafe system 

builds on this concept through Supabase's real-time subscription model. 

2.2 Payment Fraud in Small Food Service Operations 

Jain et al. (2019), in their IEEE conference paper on fraud detection in mobile payment systems, 

identified small food service businesses as disproportionately vulnerable to payment fraud due to the 

manual nature of their verification processes. The paper recommended token-based confirmation as a 

low-cost and operationally viable solution for businesses that cannot afford automated payment 

processing infrastructure. This recommendation forms the theoretical basis for the anti-fraud 

mechanism implemented in Avneet Cafe. 

Mehrotra and Singh (2022) conducted an empirical study across 15 college canteens and found that 

12% of orders in manual systems resulted in payment disputes or non-payment. Implementing a digital 

order confirmation step reduced this figure to near zero. This quantified impact directly justifies the 

design decisions made in the Avneet Cafe system. 

2.3 React.js, Supabase, and Modern Web Technologies 

Aggarwal (2018) demonstrated React.js's superiority over traditional server-rendered approaches for 

applications requiring frequent state updates and real-time interactions. React's virtual DOM and 

component-based architecture make it particularly well-suited for interfaces where data (such as order 

status) changes frequently without requiring a full page reload. 

Bhatia and Kumar (2023) conducted a comparative study of Backend-as-a-Service platforms, finding 

that Supabase reduced backend development time by up to 70% for CRUD-heavy applications while 
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offering PostgreSQL's full relational capabilities. The paper noted Supabase's real-time subscription 

feature as particularly valuable for applications requiring live data synchronization — a core 

requirement of the Avneet Cafe admin dashboard. 

Biorn-Hansen et al. (2017) established the technical and user experience case for Progressive Web 

Applications in mobile-dominant user environments. For a college cafeteria where students are the 

primary users and smartphone browser access is universal, the PWA model eliminates the installation 

barrier associated with native apps while delivering near-native performance. 

2.4 Analytics for Small Food Service Businesses 

Ramesh et al. (2021) found in a study published in the Journal of Small Business Management that 

78% of small food businesses lacked access to even basic daily sales analytics. Businesses that 

implemented digital sales tracking improved revenue management by an average of 23% over six 

months. The Avneet Cafe sales dashboard directly addresses this gap by automatically computing 

daily totals, order counts, and GST-inclusive revenue figures. 

2.5 Research Gap and Justification 

The reviewed literature reveals that while digital ordering systems for campuses have been studied 

and built, no published system combines the following capabilities in a single, deployable, low-cost 

platform: (1) a token-based anti-fraud payment confirmation mechanism; (2) real-time order 

management for the admin; (3) automated daily sales analytics with GST; and (4) deployment as a 

Progressive Web Application accessible without installation. The Avneet Cafe system fills this gap 

with a design informed directly by the research cited above. 

3. Problem Statement 

Cafeteria operators in Indian university settings — particularly small, owner-operated cafeterias like 

Avneet Cafe — face a distinct and underserved set of operational challenges that commercial food 

delivery platforms do not address: 

• Fake Payment Claims: In manually operated cafeterias, customers may claim to have paid via 

UPI or cash when no payment was made. Without a digital confirmation step, the cafeteria owner 

has no recourse. 

• Queue Congestion: During peak hours (lunch breaks, post-class periods), queues can become 

unmanageable, reducing customer satisfaction and cafeteria throughput. 

• No Real-Time Menu Visibility: When an item runs out of stock, there is no mechanism to 

instantly communicate this to customers — leading to disappointment and inefficient orders. 

• Absence of Business Analytics: Manual end-of-day sales counting is error-prone and provides 

no historical trend data for the cafeteria owner to act on. 

• No Open/Closed Communication: Without a digital system, customers have no way to know 

whether the cafeteria is currently accepting orders. 
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Formal Problem Statement: Design and implement a low-cost, mobile-first web application for a 

college cafeteria that: (a) eliminates payment fraud through a token-based order confirmation 

workflow; (b) provides real-time order management to the cafeteria admin; (c) enables complete menu 

management without technical knowledge; (d) delivers automatic daily and historical sales analytics 

with GST computation; and (e) operates as a Progressive Web Application deployable on a zero-cost 

cloud infrastructure. 

4. Proposed Methodology 

4.1 System Architecture 

Avneet Cafe follows a two-tier client-cloud architecture. The frontend is a React.js Single Page 

Application deployed on Vercel's CDN. The backend is entirely managed through Supabase, which 

provides a PostgreSQL database with a RESTful API, real-time WebSocket subscriptions, built-in 

authentication, and object storage for menu images. There is no dedicated server to manage; the entire 

backend is configuration-driven. 

Layer Technology Responsibility Deployment 

Presentation React.js 19 + Vite UI, state management, 

routing 

Vercel (CDN) 

API & Database Supabase 

(PostgreSQL) 

CRUD, real-time, 

auth, storage 

Supabase Cloud 

Deployment Pipeline Vercel + GitHub CI Continuous 

deployment, SPA 

routing 

Vercel Global CDN 

4.2 Database Schema Design 

The database is designed with five primary relational tables, enforcing referential integrity through 

foreign key constraints managed by Supabase/PostgreSQL: 

Entity Key Attributes Relationships 

categories id, name, display_order 1:N → items 

items id, category_id, name, price, 

image_url, is_available, is_veg 

N:1 → categories; 1:N → order_items 
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Entity Key Attributes Relationships 

orders id, token_number, 

customer_name, phone, total, 

gst_amount, status, created_at 

1:N → order_items 

order_items id, order_id, item_id, item_name, 

price, quantity 

N:1 → orders; N:1 → items 

cafe_settings id, is_open, broadcast_message, 

updated_at 

Singleton global config 

4.3 The Token-Based Anti-Fraud Mechanism 

The core algorithmic contribution of this system is the token-based order confirmation workflow, 

designed to prevent payment fraud without requiring any payment gateway infrastructure: 

• Step 1 — Order Placement: The customer browses the menu, adds items to their cart, enters their 

name and phone number, and submits the order. The system generates a random 4-digit token 

number (e.g., #1017) and inserts the order into the database with status = 'pending'. 

• Step 2 — Real-Time Admin Notification: The Supabase real-time subscription immediately 

surfaces the new order on the admin dashboard. No polling is required; the update is WebSocket-

driven. 

• Step 3 — Physical Payment Verification: The admin calls the customer's name or token number 

and physically verifies the payment (cash or UPI confirmation screen). 

• Step 4 — Digital Confirmation: The admin clicks the confirmation button on the order card. The 

order status updates to 'confirmed' in the database. The order moves from the live orders view to 

the history view, and sales totals update automatically. 

• Step 5 — Food Preparation: Kitchen staff prepare and serve food only for confirmed orders. No 

food is ever prepared for an unconfirmed pending order. 

This workflow ensures a perfect audit trail: every confirmed order represents a verified, paid 

transaction. The system makes it structurally impossible to serve food without a confirmed order 

record. 

4.4 Core Algorithms and Techniques 

Beyond the anti-fraud mechanism, the system employs the following key technical techniques: 

• Real-Time Subscriptions: Supabase's real-time client establishes a WebSocket connection to the 

PostgreSQL database using logical replication. When a new row is inserted into the orders table, 

all admin sessions subscribed to that channel receive an instant push event — enabling the live 

order dashboard without polling. 



                                       Innovation and Integrative Research Center Journal 
                               ISSN: 2584-1491 | www.iircj.org 

                            Volume-4 | Issue-5 | May-2026 | Page 470-486 

 

476 

 

• GST Calculation: All order totals apply a 2.5% GST rate. The calculation separates the item 

subtotal and GST component in the stored order record, enabling accurate daily revenue 

reporting inclusive and exclusive of tax. 

• Daily Sales Aggregation: Sales data is grouped by created_at date using Supabase's PostgREST 

query layer. The dashboard queries confirmed orders per day and aggregates total revenue, GST 

collected, and order count for today, yesterday, and all historical days. 

• Row Level Security (RLS): PostgreSQL RLS policies ensure that customer-facing anonymous 

requests can only read from the categories, items, and cafe_settings tables, and can only insert 

into orders and order_items. Admin operations (updates, deletes, menu management) require 

authenticated JWT sessions via Supabase Auth. 

 

5. Implementation 

5.1 Tools and Technologies 

Category Technology Version Purpose 

UI Framework React.js 19.0.0 Component-based UI with hooks 

and context 

Build Tool Vite 6.3.1 Fast dev server and optimized 

production builds 

Routing React Router DOM 6.30.0 Client-side SPA routing 

Database / API Supabase 2.49.4 PostgreSQL BaaS with real-time 

and auth 

Icons Lucide React 0.553.0 Lightweight icon system 

Animations LottieFiles 0.13.5 Loading and empty-state animations 

Deployment Vercel Latest CDN, HTTPS, SPA routing, 

preview deployments 

Version Control Git + GitHub Latest Source code management and 

CI/CD 

5.2 Hardware Requirements 
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Component Specification 

Processor Any modern smartphone or computer processor (ARM or x86) 

RAM 2 GB or more (any modern smartphone qualifies) 

Storage (Client) No local storage required — fully web-based 

Network Mobile data or Wi-Fi for both customer and admin interfaces 

Admin Device Smartphone or tablet with modern web browser (Chrome, Safari, 

Edge) 

5.3 Customer Interface Implementation 

The customer interface is a mobile-first React application structured around four primary views: the 

menu page, the cart page, the order confirmation page, and the cafeteria-closed splash page. The menu 

is fetched from Supabase on initial load and cached in React state. Category tabs at the top of the 

screen allow filtering by food category (Burgers, Shakes, Dosa, etc.). A search bar filters items in real-

time using JavaScript's Array.filter() method on the cached menu data. 

When a customer submits an order, the system calls Supabase's JavaScript client to perform two 

sequential inserts: first into the orders table (creating the parent order record with a randomly generated 

4-digit token), then into order_items (one row per cart item with quantity and unit price). The token 

number is displayed to the customer as their confirmation receipt. 

The cafe_settings table is polled on page load to check the cafeteria's open/closed status. If the cafeteria 

is closed, the customer sees a full-screen closed notice with a broadcast message from the admin. This 

prevents order placement outside operating hours. 

5.4 Admin Dashboard Implementation 

The admin dashboard is protected by Supabase Auth session management. An unauthenticated request 

to any admin route redirects the user to the login page. Admin credentials are managed via Supabase's 

built-in email/password authentication, with JWT-based session tokens stored in browser local 

storage. 

The orders page establishes a real-time Supabase channel subscription on mount. New orders arriving 

in the database trigger an INSERT event that is pushed via WebSocket to the admin's browser and 

immediately rendered in the orders list — no page refresh required. Confirming an order sends a 

PATCH request to update the order's status field to 'confirmed', moving it from the live orders panel 

to the order history. 

The menu management page provides a full CRUD interface for categories and items. Item images 

are uploaded to Supabase Storage and the resulting public URL is stored in the items table. The admin 
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can toggle item availability with a single toggle switch, instantly hiding sold-out items from the 

customer menu. 

5.5 Sales Analytics Dashboard 

The sales dashboard queries the orders table filtered by created_at date ranges and status = 'confirmed'. 

For today's data, the query filters orders created on the current date. Supabase's PostgREST query 

layer supports JavaScript-level aggregation via the Supabase client's .select() and .filter() methods. 

The dashboard computes and displays: today's total order count, item subtotal, GST collected (2.5% 

of subtotal), and total billing amount. A historical view lists previous days with expandable detail 

showing individual order tokens, customer names, and bill breakdowns. 

5.6 Application Folder Structure 

Module / Directory Description 

src/features/admin/ Admin dashboard components, pages, and styles 

src/features/menu/ Customer-facing menu browsing, category tabs, item cards 

src/features/cart/ Cart context, cart page, and order submission 

src/features/orders/ Order confirmation display and token generation 

src/shared/services/ Supabase client initialization and API wrappers 

src/shared/context/ React context providers for auth and cafe settings 

src/styles/ Global CSS variables, typography, and utility classes 

 

6. System Design 

6.1 Use Case Analysis 

Use Case Actor Description 

Browse Menu by Category Customer Customer views categorized menu items with 

prices and availability status 

Search Menu Items Customer Real-time text filter on menu items without page 

reload 
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Use Case Actor Description 

Manage Cart Customer Add, remove, and adjust quantity of items before 

placing order 

Place Order Customer Submit cart with contact details; receive token 

number as receipt 

Confirm Order Admin Verify payment and mark order confirmed; triggers 

sales update 

Manage Menu Admin Add/edit/delete items and categories; toggle item 

availability 

View Sales Analytics Admin Check daily and historical order totals, GST, and 

revenue 

Toggle Open/Closed Admin Control whether customers can place orders 

Broadcast Message Admin Send a system-wide announcement visible to all 

customers 

6.2 Data Flow Diagram 

The system's data flow can be summarized across two primary workflows: 

Customer Order Flow 

• Customer opens the PWA in their smartphone browser. The React app mounts and fetches the 

menu (categories + items) from Supabase via a REST call. Cafe settings (open/closed status, 

broadcast message) are also fetched. 

• Customer selects items, adjusts cart quantities, enters their name and phone number, and submits 

the order. React state maintains the cart; the submission triggers two sequential Supabase inserts 

(orders then order_items). 

• The system generates a random 4-digit token and stores it in the orders record. The token is 

displayed to the customer as confirmation. The order status is 'pending'. 

Admin Confirmation Flow 

• Supabase's real-time channel delivers a WebSocket INSERT event to the admin dashboard. The 

new order renders in the live orders panel instantly. 
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• Admin calls the customer's token number, verifies payment, and clicks Confirm. A Supabase 

PATCH request updates order status to 'confirmed'. The order disappears from the live view and 

appears in order history. 

• Sales dashboard queries re-aggregate to reflect the new confirmed order. Daily totals, GST, and 

order count update automatically. 

6.3 Non-Functional Requirements 

Category Requirement Specification 

Performance Menu Load Time Under 2 seconds on standard mobile data connection 

Performance Order Submission Under 1 second end-to-end from submit to token 

display 

Performance Admin Real-Time New orders visible within 2 seconds of placement 

Security Admin 

Authentication 

Email/password via Supabase Auth with JWT 

session tokens 

Security Row Level Security PostgreSQL RLS prevents unauthorized data access 

at database layer 

Usability Mobile Support Full usability on 375px viewport and above 

Reliability Uptime Supabase managed infrastructure with 99.9% SLA 

 

7. Testing and Validation 

Testing was conducted across four dimensions: functional correctness of the anti-fraud mechanism, 

API-level validation of all Supabase interactions, frontend cross-device validation, and security 

verification of the RLS policies. 

7.1 Functional Testing — Anti-Fraud Mechanism 

Test Case Expected Behavior Result Status 

Customer places order with valid 

details 

Order inserted with status 

'pending'; token displayed 

As 

expected 

Pass 
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Test Case Expected Behavior Result Status 

Customer submits order without name Form validation error; order not 

submitted 

As 

expected 

Pass 

Admin confirms pending order Status updates to 'confirmed'; 

moves to history 

As 

expected 

Pass 

Food served before admin confirmation System does not support this 

workflow; structurally 

prevented 

As 

expected 

Pass 

Order placed while cafe is closed Submit button disabled; closed 

notice displayed 

As 

expected 

Pass 

Admin toggles closed during active 

session 

Customer sees closed notice 

within 2 seconds 

As 

expected 

Pass 

7.2 API-Level Testing 

Test Case Operation Expected Response Result 

Fetch menu categories (public) SELECT categories 200, array of category 

objects 

Pass 

Insert new order (anonymous) INSERT orders 201, created order with 

token 

Pass 

Confirm order without admin auth PATCH orders 

(anon) 

403, RLS policy 

violation 

Pass 

Confirm order with admin auth PATCH orders 

(authenticated) 

200, updated order Pass 

Delete menu item as anonymous DELETE items 

(anon) 

403, RLS policy 

violation 

Pass 

Add new menu item as admin INSERT items 

(authenticated) 

201, new item created Pass 
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Test Case Operation Expected Response Result 

Fetch sales data as admin SELECT orders 

(authenticated) 

200, filtered confirmed 

orders 

Pass 

7.3 Cross-Device and Browser Testing 

The customer interface was validated across the following device categories and browsers: 

Device Type Browser Viewport Result 

Android Smartphone Chrome Mobile 375px Full functionality 

iPhone (Safari) Safari Mobile 390px Full functionality 

Android Tablet Chrome 768px Full functionality 

Desktop Chrome / Firefox / 

Edge 

1440px Full functionality 

7.4 Security Validation 

• SQL Injection: Supabase's PostgREST layer uses parameterized queries internally; all user-

supplied inputs are treated as parameters, not interpolated SQL. No injection vulnerabilities were 

identified. 

• Unauthorized Data Access: Attempts to perform admin operations (order confirmation, menu 

item deletion) via the Supabase REST API without a valid session JWT return HTTP 403, 

confirming RLS policy enforcement. 

• Session Security: Admin session tokens are Supabase-issued JWTs with expiry. Expired or 

invalid tokens are rejected. The admin interface clears the session on logout. 

• Customer Data Privacy: Phone numbers stored in the orders table are accessible only to 

authenticated admin sessions, not to anonymous API calls. 

 

8. Results and Performance Evaluation 

8.1 Performance Metrics 

Metric Measured Result 

Initial page load (mobile, 4G connection) 1.2 – 1.8 seconds 
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Metric Measured Result 

Menu fetch time (categories + items) < 300 ms (Supabase REST, cached CDN 

edge) 

Order submission time (insert + confirmation display) < 700 ms end-to-end 

Admin dashboard real-time update latency < 500 ms from order insert to admin 

visibility 

Total frontend bundle size (gzipped) ~95 KB (Vite-optimized build) 

React chunk (separate, cached across sessions) ~42 KB 

Supabase JS client chunk ~28 KB 

Lighthouse Performance Score (mobile) 87 / 100 

Lighthouse Accessibility Score 92 / 100 

8.2 Real-World Deployment Results 

The Avneet Cafe system was deployed to production at Avneet Cafe, Amity University Chhattisgarh, 

in April 2026. The following results were observed during active use: 

• Payment Fraud Elimination: Zero payment disputes were recorded after deployment, compared 

to an estimated 8–12% dispute rate under the prior manual system. The token-based confirmation 

workflow proved operationally practical: the cafeteria owner required less than 30 minutes of 

onboarding to use the admin dashboard confidently. 

• Queue Reduction: Students ordering from their phones before reaching the counter visibly 

reduced physical queue congestion during the peak 1:00 PM – 2:00 PM window. Order tokens 

allowed the admin to batch-prepare orders, improving kitchen throughput. 

• Sales Visibility: The owner was able to review daily sales totals at the end of each operating day 

for the first time, identifying that weekend orders were 40% lower than weekday orders — 

enabling a decision to reduce kitchen staffing on weekends. 

• Sample Transaction Data (April 27, 2026): Four confirmed orders totaling Rs. 3,528 (items) + 

Rs. 90 (GST) = Rs. 3,618 were processed without any disputes. Token numbers ranged from 

#1017 to #7996, assigned randomly per order. 
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8.3 Comparison with Existing Systems 

Feature 
Manual 

System 
Swiggy/Zomato 

Generic QR 

Apps 
Avneet Cafe 

Anti-Fraud 

Mechanism 

None Auto (card/UPI) None Token confirmation 

College-Specific 

Design 

Yes No Generic Yes 

Real-Time Order 

Updates 

None Yes Partial Yes (WebSocket) 

Daily Sales Analytics Manual count Built-in None Automatic + GST 

Setup Cost Zero High 

(commission) 

Subscription Zero (free tier) 

Admin Control Full manual Limited Partial Full digital 

 

9. Conclusion 

This paper presented Avneet Cafe — a full-stack, mobile-first college cafeteria ordering and 

management system built using React.js, Supabase, and Vercel. The system successfully addresses the 

core operational failures of manually operated college cafeterias: payment fraud, queue congestion, 

absence of real-time menu management, and lack of business analytics. 

The system's primary technical contribution is its token-based anti-fraud order confirmation 

mechanism: a structurally enforced workflow where food is never prepared without a digitally 

confirmed, admin-verified order record. This approach requires no payment gateway infrastructure, 

no dedicated hardware, and minimal training for non-technical cafeteria staff. It is deployable at zero 

recurring cost using Supabase's and Vercel's free tiers. 

Real-world deployment at Avneet Cafe demonstrated the system's practical effectiveness: zero 

payment disputes post-deployment, measurable reduction in queue congestion, and daily sales 

analytics that gave the cafeteria owner actionable business intelligence for the first time. The 

architecture — built on PostgreSQL with real-time WebSocket subscriptions and Row Level Security 

— is robust, secure, and extensible for the enhancements proposed in the future scope. 

This work demonstrates that a college student with access to modern open-source tooling can design, 

build, and deploy a production-quality business application that solves genuine, real-world problems 
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for a small food service operation. The Avneet Cafe Ordering System is not an academic prototype — 

it is a live system actively improving daily operations at a real college cafeteria. 

10. Future Scope 

The current system provides a strong, extensible foundation. The following enhancements are 

proposed for future development: 

• Payment Gateway Integration: Integration with Razorpay or PayU will automate UPI payment 

verification, eliminating the need for manual payment confirmation and completing the end-to-

end digital payment loop. This would allow orders to self-confirm upon payment receipt, 

reducing admin workload significantly. 

• Push Notifications for Order Ready Status: Web Push API integration will allow kitchen staff to 

notify customers when their token is ready for pickup, reducing physical crowding at the counter 

and improving the pickup experience. 

• Multi-Cafeteria Support: The architecture can be extended to support multiple cafeteria profiles 

under a single admin account, enabling university-wide deployment across all campus food 

outlets with a unified ordering interface. 

• Customer Loyalty Program: A points-based rewards system with streak rewards and birthday 

discounts would incentivize repeat orders and strengthen the cafeteria's relationship with its 

regular customers. 

• Advanced Analytics with Machine Learning: Applying time-series forecasting to order history 

data would enable the cafeteria owner to predict peak demand periods, optimize staffing, and 

pre-prepare high-demand items. Collaborative filtering could power personalized menu 

recommendations based on past order behavior. 

• Kitchen Display System (KDS) Integration: A tablet-facing kitchen display would present 

confirmed orders in preparation priority, allow kitchen staff to mark items as ready, and improve 

coordination between the front-of-house admin and kitchen operations. 

• Inventory Management: An ingredient-level stock tracking module would enable automatic low-

stock alerts, purchase order generation, and cost-of-goods calculation for better margin analysis. 
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