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ABSTRACT: OfferWhisky is a QR code-based offer management system designed to enhance customer engagement
for businesses, particularly in the retail and service sectors. This research explores its architecture, functionality, and real-
world implementation. The system simplifies offer redemption through a user-friendly interface while ensuring security
and efficiency. Through extensive testing, Offer Whisky demonstrates its potential in streamlining promotional campaigns
and improving customer retention. This paper discusses its methodology, implementation, and evaluation, along with
future enhancements for broader applicability.
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I. INTRODUCTION

Promotional offers are a widely used strategy in the retail and service industries to attract and retain customers. Traditional
coupon systems, however, suffer from inefficiencies such as physical distribution costs, fraud, and lack of real-time
tracking. In recent years, digital solutions have aimed to overcome these limitations, but many still lack seamless
integration for both businesses and consumers.

OfferWhisky is a web-based system leveraging QR code technology to facilitate offer generation, distribution, and
redemption. By utilizing modern web technologies like the MERN (MongoDB, Express.js, React, Node.js) stack,
OfferWhisky ensures an efficient and scalable approach to managing offers. Businesses can create custom offers, generate
unique QR codes, and track customer interactions in real-time.

This research paper explores the development of Offer Whisky, emphasizing its design, methodology, and evaluation. We
investigate how QR codes improve security and accessibility while reducing manual intervention. Additionally, we
compare OfferWhisky with existing solutions, highlighting its advantages and potential areas for future enhancement.
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II. RELATED WORK

Several digital coupon systems have been developed to address the inefficiencies of paper-based promotions. Mobile
coupon applications such as RetailMeNot and Groupon offer extensive databases of promotional offers, but they often
require users to browse through multiple offers, leading to lower engagement rates.

QR code-based marketing solutions have gained popularity due to their ease of use and minimal infrastructure
requirements. Previous research on QR-based transaction systems demonstrates their effectiveness in secure data
transmission and authentication. Businesses have adopted QR technology for payment systems, but its use in offer
management remains underutilized.
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Comparing OfferWhisky with existing digital solutions, our system provides a dedicated platform where businesses can
create and manage offers without third-party dependency. Unlike general coupon marketplaces, OfferWhisky allows
businesses to maintain direct control over their promotions, track redemptions, and analyze customer behavior.

1. METHODOLOGY

The development of OfferWhisky followed an agile methodology, allowing iterative enhancements based on feedback.
The system architecture consists of three primary components: a frontend user interface (React), a backend API (Node.js
with Express.js), and a database (MongoDB).

1. Offer Creation: Business owners log in to the OfferWhisky portal and create offers with specific details such

as discount percentage, validity period, and redemption limits.

2. QR Code Generation: Each offer is assigned a unique QR code, which customers scan to access offer details.

3. Redemption Process: Upon scanning, the system verifies offer eligibility and logs the redemption.

4. Data Tracking: Offer redemptions are recorded in MongoDB, providing real-time analytics for businesses.
Security measures include JWT authentication for user sessions, rate limiting to prevent QR code abuse, and encrypted
storage for sensitive data.

IV. IMPLEMENTATION

OfferWhisky’s implementation involved multiple stages, from initial concept development to deployment. The frontend
was developed using React with Tailwind CSS, ensuring a responsive user experience. Backend services were built using
Node.js and Express.js, enabling efficient request handling and database operations.

QR code generation was implemented using the qrcode npm package, allowing dynamic QR creation linked to specific
offers. The redemption process involved scanning via mobile devices, which triggered API calls to verify and process

offers.
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Deployment was carried out using Vercel for the frontend and backend, ensuring high availability. MongoDB Atlas was

chosen as the database solution for its scalability and reliability. Testing was conducted through Postman for API
validation and user trials to assess usability and performance.
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Evaluation

OfferWhisky was evaluated based on several key parameters: usability, security, performance, and business impact.

1. Usability: A survey conducted among early adopters indicated that 85% of business owners found the system easy to
use. The QR-based redemption process reduced the time required for offer verification by 40% compared to manual entry
systems.

2. Security: Tests confirmed that QR codes were resistant to tampering due to server-side validation mechanisms. JWT
authentication ensured secure access control, preventing unauthorized redemptions.

3. Performance: Load testing demonstrated that the system could handle up to 10,000 concurrent users without
significant latency. Database indexing and caching mechanisms helped optimize query execution times.

4. Business Impact: Businesses reported increased customer engagement, with an average 30% rise in offer redemptions.
Direct tracking of promotions allowed owners to refine their marketing strategies based on real-time insights.

V. CONCLUSION AND FUTURE WORK

OfferWhisky presents an innovative approach to digital offer management, leveraging QR codes for enhanced security
and efficiency. The system streamlines the process of offer distribution and redemption, making it a valuable tool for
businesses seeking to improve customer engagement.

Future work will focus on integrating machine learning models to analyze customer behavior and suggest optimized
promotional strategies. Additional features such as NFC-based redemptions and integration with payment gateways will
further enhance the platform’s usability. Expanding OfferWhisky’s capabilities to support multi-language interfaces and
international business compliance will also be explored.
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