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ABSTRACT

In the current agricultural economy, a significant disconnect exists between farmers and end consumers. This gap often leads to loss of profits for farmers and
higher prices for buyers due to the involvement of intermediaries. The Grains Mart project introduces a digital solution designed to bridge this divide by offering a
transparent, efficient, and user-friendly online platform. Farmers can register, list their grains for sale, and interact directly with consumers. Meanwhile, consumers
gain access to quality grain products at fair prices. This paper outlines the system design, implementation, and evaluation of the Grains Mart platform, focusing on
its ability to enhance market accessibility, reduce transaction costs, and promote farmer empowerment.
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INTRODUCTION

Agriculture continues to be the backbone of the Indian economy, but farmers often face difficulties in accessing fair markets. The traditional grain market
involves multiple intermediaries, causing price distortion and loss of earnings for the producers. With the rise of digital technologies, there is an
opportunity to build a solution that directly connects farmers to consumers. Grains Mart is one such initiative. This project aims to eliminate middlemen,
reduce cost overheads, and ensure transparent and timely transactions using a web-based interface. The system leverages PHP for backend logic, MySQL
for data storage, and HTML/CSS for the frontend, offering a complete e-commerce-like experience specifically tailored for grain trading.

LITREATURE SURVEY/BACKGROUND

Previous research has explored the application of digital platforms in agriculture. Studies show that online agricultural marketplaces improve price
realization for farmers and enhance supply chain efficiency. Existing platforms like e-NAM (National Agriculture Market) have demonstrated positive
impacts but often lack user-friendly interfaces or region-specific customization. Other projects have emphasized transparency and digital traceability, yet
many fail to address the digital literacy gap among rural users[1]. Grains Mart builds upon these learnings, integrating intuitive UI design and regional
language support. The system is inspired by successful e-commerce models but localized to suit agricultural trading.

PROPOSED WORK/SYSTEM

Grains Mart is developed as a PHP-MySQL web application accessible via any browser. The system comprises three key user roles: Admin, Farmer, and
Customer. The Admin manages product categories and user verifications. Farmers can register, upload product details including photos and pricing, and
view customer orders. Customers can search products, add them to a cart, and purchase via a secure payment gateway. The backend ensures data integrity
and transaction tracking, while QR codes are generated for farmer identification. The platform also supports uploading profile images, sending automated
email confirmations, and generating sales reports. Security measures like encrypted passwords and SQL injection prevention are incorporated.

RESULT AND DISCUSSION

The Grains Mart platform was deployed locally and tested across different user roles. Farmers successfully registered and uploaded product listings.
Customers were able to browse products and place orders. Admins managed product approvals and system analytics. Testing indicated improved market
access for farmers and greater pricing transparency. User feedback emphasized the system’s simplicity and accessibility. In performance tests, the platform
handled concurrent user interactions efficiently, with average page load times under two seconds. Limitations included dependency on stable internet
access and the need for farmer training in digital operations.

1. System Architecture

The system architecture of the Grains Mart Project is designed to ensure a smooth, secure, and scalable online platform that connects farmers directly
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with consumers. It follows a three-tier architecture, which consists of the Presentation Layer, Application Layer, and Data Layer:

1. Presentation Layer (Frontend)
This layer is responsible for user interaction. It includes the interfaces that farmers, consumers, and administrators use to access the
platform. Technologies used include:
O  HTML/CSS for structure and styling
O  JavaScript for client-side validation and interaction
O  Responsive design ensures mobile and desktop accessibility

2. Application Layer (Business Logic Layer)
This layer handles the core functionality of the system. It processes user inputs, performs necessary operations, and interacts with the
database. Major responsibilities include:
O  Authentication and authorization (login, registration)
Product listing and search functionality
Order placement and processing
Role-based dashboards for admin, farmer, and customer
QR code generation for farmer identification

O O O O O

PHP is used as the primary server-side scripting language

3. Data Layer (Database Layer)
The data layer is managed using MySQL, which stores all persistent data including:
O  User information (farmers, consumers, admins)
O  Product details (grain type, quantity, price, images)
O Order records and payment details
O  Feedback and transaction logs
The database design ensures normalization to reduce redundancy and uses indexing for faster query performance.
Workflow Example
® A farmer logs in, adds a grain product with pricing and availability.
® A consumer searches for grains, places an order, and completes payment.
®  The admin verifies new users, approves listings, and monitors system activity.
.

All data flows through the application logic, gets processed, and is either displayed on the frontend or stored securely in the backend.

METHODOLOGY

The Waterfall Model was adopted as the primary software development methodology for the Grains Mart project. It is a traditional SDLC (Software

Development Life Cycle) approach that progresses through clearly defined and sequential phases. This model was chosen because it emphasizes a

structured workflow with proper documentation and systematic progression, which was well-suited for an academic and controlled project like Grains

Mart.

Phases of the Waterfall Model:

1. Requirement Analysis:

In this phase, detailed requirements were gathered from the stakeholders, including features needed by farmers, consumers, and administrators.

This included user roles, product listing, QR code generation, cart functionality, and secure login systems.
2. System Design:

Based on the collected requirements, system architecture, database schema, and UI designs were created. Each module, such as user

registration, product management, and order tracking, was mapped out with clear input/output definitions.
3. Implementation (Coding):

The system was developed using PHP for server-side logic, MySQL for data storage, and HTML/CSS for the user interface. Modules were

built sequentially as per the design, ensuring each component adhered to the specifications.
4.  Testing:

After development, each module underwent unit testing followed by integration testing. Realistic scenarios were simulated to ensure

correctness, data validation, and security (e.g., SQL injection prevention, password encryption).
5. Deployment:

The completed system was hosted on a local server using XAMPP. Initial deployment involved hands-on usage by test users, including farmers

and customers, to validate its performance and usability.
6.  Maintenance:

Feedback from test users was collected, and necessary adjustments were made. Minor bugs were fixed, and some additional usability

enhancements were implemented during this phase.
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RESULT AND DISCUSSIONS

The Grains Mart system was successfully implemented and tested using a local server. Farmers could register, list grain products, and manage their
profiles. Customers were able to browse, search, and place orders easily, while admins managed users and verified product listings.

The platform performed efficiently with quick page loads and stable operations. Users found the interface simple and user-friendly. However, challenges
like the need for internet connectivity and basic digital training for farmers were observed.

Overall, the system achieved its goal of connecting farmers directly to consumers and demonstrated strong potential for real-world deployment with
future upgrades like payment integration and mobile app support.

CONCLUSION

The Grains Mart project successfully demonstrates how a digital platform can bridge the gap between farmers and consumers by enabling direct grain
trading. By eliminating middlemen, the system ensures fair pricing, better profit margins for farmers, and greater transparency for buyers. The platform
is user-friendly, role-based, and secure, offering features like product listings, order management, and admin oversight.

While currently limited to local deployment, Grains Mart has strong potential for large-scale implementation with future enhancements like mobile app
integration, multilingual support, and digital payment systems. Overall, it is a practical step toward modernizing the agricultural supply chain and

empowering rural communities through technology.
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