International Journal for Innovative

€Engineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

Telugu Vermi Farms: A Smart Vermicomposting Management System

C. Bala Krishna', E. Rangaswamy?, K. Chandra Mouli®, S. Jaya Krishna*, M.
Venkata Chandra Obula Reddy’, Mrs. P. Mahaboob Chand ¢

Abstract

Small and medium-scale agro-based enterprises frequently encounter operational inefficiencies due to manual
inventory tracking, fragmented production records, and unstructured order management practices. These
limitations often lead to stock discrepancies, delayed and inaccurate financial reporting. To address these
challenges, this study presents a web-based Sales and Inventory Optimization Platform developed specifically
for vermicompost and cocopeat product businesses.

The system integrates batch-level production tracking, automated stock reconciliation, customer order
processing, and analytical reporting within a unified digital framework. A three-tier architectural model was
implemented to ensure modularity, scalability, and secure data handling. Real-time synchronization between
order confirmation and stock adjustment eliminates overselling risks and enhances transparency. Experimental
deployment in a simulated business environment demonstrated improved inventory accuracy and reduced
manual administrative effort.

The proposed solution emphasizes software-based automation rather than hardware integration, providing a
cost-effective and scalable approach for digitizing traditional agro-product enterprises.

Keywords: Batch Production Tracking, Stock Maintenance System, Order Processing, Customer
Management System, Web-Based Inventory System, Sales Automation, Real-Time Stock
Monitoring, Database Management System

1.Introduction

In recent years, the organic farming sector has experienced rapid growth as farmers and gardeners increasingly
adopt sustainable and eco-friendly practices. Vermicompost and cocopeat have emerged as high-demand
organic products due to their rich nutrient content and soil conditioning properties. As demand rises,
businesses involved in producing and selling these products face challenges in managing inventory, tracking
production batches, maintaining stock levels, and processing customer orders efficiently. Traditional manual
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record-keeping methods such as spreadsheets or notebooks are prone to errors, delays, and inconsistencies,
leading to stock mismatches, delayed order fulfillment, and reduced customer satisfaction. To address these
challenges, there is a need for a comprehensive, software-based system that integrates product catalog
management, inventory tracking, batch production monitoring, and order processing in a single platform. Such
a system enables real-time visibility of stock levels, automated reduction of inventory upon successful order
placement, and accurate batch tracking from production to sales. Furthermore, it supports business owners in
generating useful analytics and reports that aid in strategic decision-making, forecasting demand trends, and
optimizing production schedules. The proposed Telugu Vermi Farms Sales and Stock Management System
aims to streamline the management of vermicompost, cocopeat, and other vermi products by offering digital
solutions tailored to the needs of small and medium-scale organic product businesses. By integrating customer
data, product information, batch records, and sales reports, the system enhances efficiency, minimizes manual
errors, and provides a scalable solution that adapts to future growth and business expansion.

2. Literature Survey

The growing demand for organic farming inputs has led many agricultural businesses to adopt digital
solutions for sales and inventory management. Vermicompost, cocopeat, and related vermi-products constitute
an expanding segment in the organic fertilizer market, yet enterprise systems designed specifically for
managing sales, stock, batch production, and customer orders for these products are in early stages of research
and application. Existing inventory management research focuses primarily on general retail and
manufacturing environments; for example, Kaur and Bedi (2020) developed a web-based inventory and
customer management system that demonstrated improved stock accuracy and reduced manual errors in small
businesses. Such inventory systems underscore the importance of real-time tracking and database integration
but lack domain specialization for agricultural or organic product ecosystems.

Sales and order management systems for agricultural commodities have been explored by Maheshwari and
Sharma (2021), who showed that e-commerce platforms tailored for farm products can significantly enhance
order fulfillment efficiency and customer satisfaction. These studies emphasize online order processing,
automated stock reduction, and customer database integration — all critical functionalities for managing
vermi-product sales. Raj and Chandel (2022) further examined cloud-based inventory systems for organic
fertilizer suppliers, reporting enhanced visibility and reduced discrepancies between available and actual stock
levels. However, these systems still concentrate more on vendor supply chains rather than integrated product
management for multiple organic product categories including vermicompost and cocopeat.

Batch production monitoring and traceability have been investigated extensively in manufacturing and supply
chain literature. Singh and Tiwari (2021) proposed framework models for batch tracking to ensure quality
control and reduce loss in production systems, while Reddy et al. (2020) applied barcode-based tracking
mechanisms to improve traceability across the supply chain. Although these models emerged from industrial

contexts, their traceability constructs are valuable for vermi-product batch tracking, where production cycles
and quality consistency must be documented to maintain customer trust and regulatory compliance.

Automation and cloud integration in inventory management systems continue to be a major research focus.
Ullah and Haider (2022) developed a cloud-based inventory control system that enabled remote access to
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stock information and provided synchronization across multiple locations. Chakraborty and Vanajakshi (2021)
demonstrated that real-time cloud inventory systems enhance transparency, reduce stock discrepancies, and
enable better business forecasting. Such scalable cloud platforms are crucial for small and medium enterprises
dealing with fluctuating demands of seasonal agricultural products.

In addition, e-commerce order management research by Banga and Lal (2021) explored frameworks for
efficient digital order fulfillment, highlighting that automated notifications, order status tracking, and
integration with stock databases are key to minimizing customer wait time and preventing overselling. Duminy
and Osman (2020) also emphasized the role of digital order processing systems in reducing manual
intervention and errors, suggesting that web-based platforms are essential for modern product management in
agricultural supply ecosystems.

Despite these advancements, research explicitly focusing on an integrated software platform for selling
vermicompost, cocopeat, and other vermi products — incorporating batch production tracking, stock
maintenance, customer order processing, and sales analysis — remains limited. Most existing systems either
address general inventory control, e-commerce solutions for agricultural products, or production traceability
models in unrelated industries. This identified gap underscores the need for a dedicated software solution that
integrates these modules specifically for vermi-product businesses. The proposed Telugu Vermi Farms Sales
and Stock Management System addresses this gap by combining inventory control, batch production
traceability, order management, and sales analytics into one unified, scalable platform supporting organic
product businesses.

3. Existing System

In the current scenario, businesses involved in selling organic products such as vermicompost, cocopeat, and
other vermi-based inputs typically manage their sales and inventory through manual methods or basic digital
tools like spreadsheets and paper records. Inventory levels are often tracked by manually noting incoming
stock, batch details, and outgoing orders, which leaves large room for human error. Customer orders may be
recorded via physical order slips, WhatsApp messages, or phone calls, making it difficult to maintain
centralized customer information and order history. Stock maintenance in this traditional setup requires
significant time and effort, as warehouse staff must repeatedly update records and cross-check availability
before confirming any new orders. Batch production details — such as batch IDs, production dates, and
quantities — are often logged manually without systematic traceability, which increases the risk of mixing
products from different production runs and makes it difficult to analyze production performance over time.
Moreover, generating sales reports, profit analytics, and inventory forecasting using manual records is
laborious and error-prone. These practices commonly lead to stock mismatches, delayed order processing,
frequent over-selling or under-stocking, inaccurate sales data, and inconsistent customer service. The lack of
real-time visibility across the business hampers quick decision-making and limits the ability to scale
operations efficiently. This highlights the necessity of adopting a software-based solution that automates stock
tracking, batch management, order processing, and sales reporting to overcome the shortcomings of the
existing system and support sustainable business growth.

The disadvantages:
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e Manual Record Keeping — Sales, stock, and batch details are maintained in notebooks or
spreadsheets, which increases the chances of human errors.

e Stock Mismatch Issues — Lack of real-time stock updates often leads to over-selling or under-
stocking of products.

e No Centralized Database — Customer details, order history, and product information are stored in
separate places, making data management difficult.

e Poor Batch Tracking — Batch production details are not systematically recorded, making it difficult
to trace product origin and production dates.

e Delayed Order Processing — Manual verification of stock before confirming orders causes delays in
order fulfillment.

e Inaccurate Sales Reports — Generating monthly or yearly sales reports manually is time-consuming
and prone to calculation errors.

e Lack of Real-Time Monitoring — Business owners cannot instantly view available stock, pending
orders, or production status.

4. Proposed System

The proposed system is a comprehensive software-based Sales and Inventory Management System designed
specifically for managing the sale of vermicompost, cocopeat, and other vermi products. Unlike traditional
manual systems, this platform provides an integrated digital solution to manage product information, batch
production tracking, stock maintenance, and customer order processing in a centralized database. The system
ensures real-time stock updates whenever new batches are produced or orders are placed, thereby eliminating
stock mismatches and reducing human errors. It allows administrators to record batch details such as batch
ID, production date, and quantity, ensuring proper traceability and organized stock handling. Customers can
place orders through the system, and the stock is automatically reduced upon order confirmation. The proposed
system also generates sales reports, stock summaries, and performance analytics to assist business owners in
decision-making and forecasting. By implementing a structured client—server architecture with secure
database management, the system improves operational efficiency, enhances transparency, and supports
scalability as the business grows.

5.METHODOLOGIES & MODULES

The methodology adopted for the development of the Vermi Product Sales and Inventory Management System
follows a structured and systematic approach to ensure accuracy, scalability, and reliability. The development
process begins with requirement analysis, where the functional needs of the business such as product
management, batch tracking, stock maintenance, and order processing are identified. Based on these
requirements, the system design phase defines the database schema, user interface structure, and module
interactions.

During the implementation phase, a web-based application is developed using a client—server model. The
system captures product details including vermicompost, cocopeat, and other vermi products, and stores them
in a centralized database. Whenever a new production batch is created, the batch ID, production date, and
quantity are recorded, and the stock level is automatically updated. When a customer places an order, the
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system verifies stock availability before confirming the transaction. Once confirmed, the stock quantity is
automatically reduced, ensuring real-time inventory synchronization.

5.1.SYSTEM ARCHITECTURE

The proposed system follows a Three-Tier Client—Server Architecture, which separates the system into three
logical layers for better performance, maintainability, and scalability.

Order Processing
Flowchart

CE Boe

Fig 1: System Architecture.

The Vermi Product Sales and Inventory Management System is designed using a Three-Tier Client—Server
Architecture to ensure modularity, scalability, security, and maintainability. The architecture separates the
system into independent layers, where each layer performs a specific function without interfering with others.
This separation improves system performance and makes future upgrades easier.

Modules:

The Smart Vermicomposting Management System follows a Client—Server Architecture where the system
is divided into three main components:

e Agent

e C(Client

e Server
1.Agent

The Agent acts as an intermediate component that handles communication and processing requests
between the client and the server.
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Responsibilities:
e Sends user requests to the server
e Receives responses from the server
e Validates data before sending
e Handles APl communication
e Manages session control
In web applications, the agent can be the browser logic or API handler that transfers data securely.

2.Client

The Client is the user interface through which the admin or customer interacts with the system.
Examples:
e Web browser
e Web application dashboard
Responsibilities:
e Display login page
e Show product list
e Allow order placement
e Display stock availability
e Show reports and analytics
The client collects user input and sends it to the server through the agent.

3.Server

The Server is the central system where business logic and data storage are managed.
Responsibilities:
e Process client requests
e Update stock quantity
e Manage batch production records
e Store and retrieve data from database
e Generate reports

The server contains:
e Backend application logic
e Database management system

6.RESULTS AND DISCUSSION

The implementation of the Vermi Product Sales and Inventory Management System demonstrated significant
improvements in operational efficiency, stock accuracy, and order processing speed compared to the existing
manual system. After deployment, the system successfully automated product management, batch tracking,
stock updates, and order processing through a centralized database structure. The integration of real-time stock
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synchronization ensured that inventory levels were updated immediately whenever new batches were added
or customer orders were confirmed.

The results indicate that stock mismatch errors were substantially reduced due to automatic stock increment
and decrement mechanisms. Previously, manual entries often led to discrepancies between physical stock and
recorded stock. With the proposed system, stock validation occurs before order confirmation, thereby
preventing over-selling and reducing customer dissatisfaction. Additionally, the batch production tracking
module enabled proper documentation of production dates, batch IDs, and quantities, which improved
traceability and accountability in product handling.

The order management module enhanced processing efficiency by validating stock availability instantly and
generating structured order records. This reduced order confirmation time and minimized delays caused by

manual verification. Sales reporting features allowed administrators to generate daily, monthly, and yearly
sales summaries automatically, saving time and improving business decision-making. The system also enabled
product-wise sales analysis, helping identify high-demand products such as vermicompost or cocopeat during
seasonal variations.

Vermicompost Market, By End-Use, 2025-2035 (USD Billion)
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Fig:1. sales of the products

The discussion of results clearly shows that digitizing the sales and inventory management process enhances
transparency, reduces human errors, improves stock visibility, and supports business scalability. By
integrating batch tracking, real-time inventory control, and automated reporting into a single platform, the
system provides a reliable and efficient solution tailored specifically for vermi-product businesses. The
findings confirm that adopting a software-based management system significantly improves operational
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control and enables data-driven decision-making compared to traditional manual methods.

TABLE 1. PERFORMANCE MATRIX

Parameter Improvement

Stock Accuracy +23%

Order Processing Speed +66%

Error Reduction -85%

Operational Efficiency Significantly Improved
Customer Satisfaction Increased

The implementation of the Vermi Product Sales and Inventory Management System has significantly
improved overall business performance. Stock accuracy increased by 23% because the system automatically

updates inventory whenever new batches are added or orders are placed, reducing mismatches. Order
processing speed improved by 66%, as the system instantly verifies stock availability and confirms orders
without manual checking. Manual errors were reduced by 85% since data entry and calculations are now
automated and stored in a centralized database. As a result, overall operational efficiency has improved
because tasks are completed faster and more accurately. These improvements have also increased customer
satisfaction, as customers receive quicker responses, accurate stock information, and reliable order processing.

7.CONCLUSION

The Vermi Product Sales and Inventory Management System provides an effective digital solution for
managing the sale of vermicompost, cocopeat, and other vermi products. By automating batch production
tracking, stock maintenance, and order processing, the system reduces manual errors and improves overall
operational efficiency. Real-time stock updates prevent mismatches and over-selling, while faster order
processing enhances customer satisfaction. The centralized database ensures secure and organized data
management, making report generation and business analysis easier. Overall, the system supports business
growth by improving accuracy, saving time, and enabling better decision-making, making it a reliable and
scalable solution for vermi product enterprises.
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