www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

é INTERNATIONAL JOURNAL OF CREATIVE
*9 RESEARCH THOUGHTS (1JCRT)
S

D’

An International Open Access, Peer-reviewed, Refereed Journal

Grabb: Grocery. Instantly.

!Atharv Bhosale, 'Parth Ladage, ‘Rushikesh Dandekar, ‘Sarvajit Patil, 2Sujeeta Shah

Student KIT’s College of Engineering (Autonomous), Kolhapur
2Faculty KIT’s College of Engineering (Autonomous), Kolhapur
!Computer Science Engineering (Data Science)

KIT’s College of Engineering (Autonomous), Kolhapur, India

Abstract: —The Grocery Store Management System is a Java-based software solution designed to simplify
grocery store operations by automating billing, tracking and user authentication. It provides real-time insights
into sales and stock levels, helping store owners make better decisions, improve efficiency, and enhance
customer satisfaction. Traditional grocery stores often struggle with poor inventory management, slow
checkouts, and security concerns in user authentication. Existing solutions like Blinkit, Shopkeep, Instacart,
and BigBasket have their own limitations, including high costs, delayed deliveries, and price fluctuations.
Grabb seeks to overcome these shortcomings by developing an integrated grocery management system that
automates core processes without being expensive and scalable.

Index Terms - Grocery automation, inventory tracking, Java Spring Boot, self-checkout, data analysis,
secure authentication

|. INTRODUCTION

Grocery stores are part of everyday life, acting as focal points for consumer needs. However, conventional
grocery store management is marred with several setbacks, such as ineffective inventory tracking, time-
consuming billing, and inability to deal with numerous customers, particularly during peak hours. As
technology continues to advance in the retail sector through digital transformation, companies are increasingly
switching to automated systems to become more efficient and provide improved customer satisfaction. Manual
inventory control is one of the most key inefficiencies of traditional grocery stores, as it tends to create
stockouts or overstocks. This lack of accuracy creates lost revenue and unhappy customers. Another source of
manual inefficiency comes from the checkout and billing process, as long lines result in annoyed customers
and decreased business efficiency. Last but not least, security issues such as unauthorized entry into inventory
data and financial information further complicate the task of grocery store management. Grabb addresses these
concerns by implementing an innovative Grocery Store Management System, which automates the core
activities of the stores. Grabb integrates with technologies such as Java-based stock control, automated bill
generation, and secure authentication controls to provide an end-to-end experience for the customer and store
owners. With its digital integration of solutions, Grabb provides current stock updates in real time, custom
customer offerings, and easy sales reporting. One of the key aspects of Grabb is its ability to process sales data
and create insightful outputs for store owners. Realtime analytics allow business owners to determine shopping
habits, streamline stock levels, and create focused marketing campaigns. The system is also capable of taking
digital payments and implementing self-check kiosks, minimizing dependence on manual invoicing and
accelerating transactions. In recent years, various grocery management solutions have been available, such as
Blinkit, ShopKeep, and Instacart. However, these systems have limitations, such as high subscription fees,
slow service, and limited usability. Grabb seeks to fill these gaps by providing an affordable, feature-rich
solution that is specifically designed for small and medium sized grocery enterprises. Through the use of
GSMS, owners of grocery stores can gain increased operational efficiency, lower costs, and better customer
retention. This paper offers an in-depth discussion of the architecture, methodology, and anticipated effect of
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the system on the grocery store industry. The implementation of such a system is a major step toward the future
of grocery store automation, making businesses competitive in a changing market.

I1. RESEARCH METHODOLOGY

Grabb Methodology: Leveraging Technology to Make Grocery Stores Leaner. The Grabb approach is a
framework for developing a technology-driven grocery management system with effective operations and
enhanced customer experience. The project is divided into significant phases, adopting modern software
development practices, database management, and user-centric design practices. 1. Requirement Analysis:
The first step is to understand the most important problems of grocery stores, i.e., inefficient inventory
management, slow checkout, and inefficient customer interaction. Proper analysis of existing solutions (e.g.,
Blinkit, BigBasket) identifies their limitations, which drive the development of Grabb’s unique features. Store
owners, employees, and customers’ feedback ensures the system meets real needs.

2. System Design & Architecture: Grabb uses a three-tier architecture: - Frontend Layer: Implemented in
JavaFX (for desktop) or HTML/CSS/JavaScript (for web-based), to offer a simple-to-use and responsive user
interface for customers and employees. - Backend Layer: Developed in terms of Java with Spring Boot (for
scalability) or JDBC (for DB integration), handling business logic, authentication, and data. - *Database
Layer: MySQL is utilized for storing structured data such as inventory data, sales transactions, and user
passwords.

3. Core Functionalities & Implementation: The system has the following key features: - Automated
Inventory Management: Real-time tracking of inventory with automatic low stock notifications, preventing
manual mistakes and stockouts. - Mobile Payments & Self-Checkout: Scanning and paying by card or digital
wallet saves waiting time. - Personalized Suggestions: Machine learning algorithms review purchase history
for providing relevant product recommendations, further stimulating customer interaction. - Data Analytics
Dashboard: Store managers can view real-time sales reports, trend analysis, and inventory forecasts to make
better decisions.

4. Security & Authentication: A role-based access control (RBAC) system provides secure login for admins
and staff and keeps confidential data out of unauthorized hands. Customer data and transaction data are
secured through encryption methods (e.g., AES-256).

5. Testing & Validation: Unit Testing: Each unit (inventory module, billing system) is tested for
functionality. - Integration Testing: Ensures smooth interaction between frontend, backend, and database. -
User Acceptance Testing (UAT): End customers and employees contribute feedback to keep improving the
system prior to deployment.

6. Deployment & Future Enhancements: Grabb is installed in a simulated retail setting for real-world
testing. Upgrades in the future can be made to loT-enabled smart shelves for automated restocking of
inventory and Al-driven chatbots for customer care. Conclusion With an approach that’s systematic, starting
from requirement analysis to deployment, Grabb delivers a robust, scalable, and user-friendly grocery
management system. Automation, real-time analysis, and secure authentication combined make it a competing
product to existing retail challenges. Keywords: Grocery automation, inventory tracking, Java Spring Boot,
self-checkout, data analysis, secure authentication.

I1l. LITERATURE REVIEW

The integration of technology in grocery store management has been widely studied, highlighting the
efficiency, cost effectiveness, and scalability of automated systems.

A. Inventory Management Systems: Inventory management plays a crucial role in grocery store operations,
ensuring optimal stock levels while minimizing losses. Smith et al. (2020) analyzed how automated inventory
tracking, powered by barcode and RFID technology, improves accuracy and reduces overstocking and
stockouts. Additionally, Williams et al. (2021) explored Al-driven inventory management solutions,
demonstrating a significant reduction in product waste and improved stock forecasting.
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B. Automated Billing and Checkout Systems: Traditional checkout methods contribute to long queues and
inefficiencies in grocery stores. Johnson and Lee (2019) examined digital billing solutions, highlighting a
40% reduction in checkout times with automated point-of-sale (POS) systems. Self-checkout kiosks and
contactless payment options have further enhanced customer convenience, with Amazon Go introducing a
cashier-less shopping experience using Al powered Just Walk Out technology.

C. Retail Analytics and Consumer Behavior: Data analytics is increasingly being used to understand
consumer purchasing behavior and optimize sales strategies. Kumar and Patel (2022) investigated the
application of big data in grocery retail, showing that predictive analytics helps stores anticipate demand
fluctuations and adjust pricing dynamically. Personalized recommendations, powered by machine learning
algorithms, have also been shown to increase customer engagement and sales.

D. Security and Fraud Prevention: Security in grocery store management extends beyond theft prevention
to include data protection and fraud mitigation. Chen et al. (2020) proposed blockchain-based authentication
systems to ensure secure payment transactions, preventing unauthorized access to customer data. Similarly,
biometric authentication methods, such as facial recognition and fingerprint scanning, are gaining traction as
secure and convenient alternatives to traditional login credentials.

E. Comparative Analysis of Existing Systems: Several grocery management solutions exist in the market,
each with its strengths and limitations. Platforms like Instacart and Walmart+ provide online ordering and
delivery services but often suffer from delivery delays and high service fees.

In contrast, Other existing systems offer robust POS solutions but may lack advanced inventory
tracking features. Grabb aims to provide a comprehensive solution that integrates inventory management,
billing, and analytics into a single, cost-effective platform. These studies confirm the necessity of automated
solutions in grocery management and demonstrate the effectiveness of various technological advancements
in improving efficiency, security, and customer experience.

Deskiop Web Mobile Product Repo

a.System Architecture

IV.RESULTS AND DISCUSSION

Several studies and existing systems have contributed to the advancement of online and automated
grocery store management. Below are some key findings from related research:

« E-Commerce Grocery Platforms: The rise of online grocery shopping platforms such as Amazon Fresh,
BigBasket, and Walmart Grocery has demonstrated the effectiveness of digital solutions in streamlining
grocery store operations. These platforms leverage Al-driven recommendation systems, automated inventory
tracking, and secure payment gateways to enhance customer experience.
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« Traditional vs. Digital Grocery Systems: Research comparing traditional and digital grocery systems has
shown that automation significantly reduces human error in stock management, enhances customer
engagement, and improves overall business efficiency. A study by Smith et al. (2021) found that digital
grocery platforms improve operational efficiency by 40 percent. compared to manual methods.

« Inventory Management in Retail: Efficient inventory management plays a crucial role in grocery store
operations. According to Patel et al. (2020), real-time inventory tracking systems using cloud-based solutions
help prevent stock shortages and optimize restocking strategies. Our proposed system incorporates automated
inventory updates to minimize stock discrepancies.

« Secure Payment Integration: Online transactions require robust security measures. Studies on payment
gateway integration highlight the importance of multi-layer encryption and authentication in preventing
fraudulent transactions. Research by Kumar and Sharma (2019) emphasizes the significance of implementing
secure APIs such as Stripe and Razorpay to ensure transaction safety.

» User-Centric Design in Web Applications: A well-structured user interface (Ul) improves customer
engagement and ease of use. Research by Johnson et al. (2018) emphasizes that e-commerce platforms with
intuitive UI/UX designs witness higher customer retention rates. Our system follows a similar approach by
integrating an interactive front-end with HTML, CSS, and JavaScript.

» Comparison with Existing Grocery Store Software: Current grocery store management solutions like
SAP Retail and Odoo ERP offer extensive features but often require high setup costs and technical expertise.
Our system aims to provide a cost-effective, easy-to-use alternative specifically designed for small and
medium grocery stores.

V. SYSTEM DESIGN

Grabb is a full-stack grocery store management application developed to digitize and streamline the
operations of small and medium-sized local supermarkets that currently rely on manual processes. The system
is designed to manage essential functions such as inventory tracking, customer management, product
browsing, and order processing in a simple yet efficient way. The application features two primary user roles:

* Admin (Store owner/staff):

— Can add, edit, or remove products from inventory
— Can manage orders and view sales history
— Has access to dashboard analytics (if implemented)

* Customer:
— Can browse available products
— Add items to a cart
— Place orders for pickup or delivery (optional)

Grabb is built using a combination of Java for backend logic, and HTML, CSS, and JavaScript for the
front-end interface. The database layer stores product information, user credentials, and order details.

This system is intended to replace traditional pen-paper inventory methods and reduce errors while
improving the speed and accuracy of order handling.

VI.TECHSTACK

The Grabb application is developed using a combination of technologies to ensure a smooth and
efficient development process. The tech stack includes:

* Java (Backend):
—Java is used for backend logic and business operations.
— It handles user authentication, order processing, and database management.
— Java ensures the system’s scalability and performance.
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* Node.js (Backend):

— Node.js is used to handle server-side logic and API endpoints.

— It enables asynchronous, event-driven programming for handling multiple client requests
simultaneously.

—Node.js is used in conjunction with Express.js to create a RESTful API for the application, ensuring
smooth communication between the front-end and back-end.

* HTML (Frontend):
—HTML is used to structure the content of the web pages.
— It defines the layout and provides the skeleton for the user interface.

* CSS (Styling):
— CSS is used to style the web pages, ensuring a responsive and user-friendly design. — It enhances the
visual appeal and ensures the layout is adaptable across devices.

» JavaScript (Frontend):

— JavaScript is used for dynamic and interactive elements on the web pages.

— It allows features like adding products to a cart, updating the cart dynamically, and handling form
submissions.

— JavaScript also communicates with the backend to fetch data asynchronously using AJAX or fetch
API.

These technologies together provide a full-stack solution that supports seamless interaction between
the front-end and back-end while maintaining high performance and scalability.
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VII. CONCLUSION

The Mess Management System resolves usual problems within institutional meal services by
integrating frameworks from Firebase as well as React.js and Firebase Fire store (NoSQL DB) to improve the
functionality of older systems. The system allows multiple platforms through which users can interact while
improving satisfaction by offering real-time menus combined with immediate confirmation processes and
safe payment methods and structured feedback which also enhances administrative performance. The
implementation of loyalty programs together with mess comparison functions allows students to select from
quality options which creates both a service quality improvement and heightened institutional standards. The
system enhances dining quality together with sustainability elements for campus operations through its
features for food waste reduction and billing optimization and transparency enhancement. Additional
enhancements to this system will consist of independent mobile applications for Android systems and i0S
devices and analytical forecasting for meal selection and usage data. Researchers will conduct time-dependent
evaluations to verify system performance and evaluate user experience. The Mess Management System
provides an efficient pathway to smarter and sustainable dining systems that may serve educational
institutions and corporate hostels and dining facilities.
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