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Abstract—Enterprise management has become a major 

concern in modern digital environments due to the 

widespread use of web applications, cloud platforms, 

and interconnected business systems. As organizational 

operations grow in scale and complexity, traditional 

vendor management systems that rely on manual 

processes or fragmented tools struggle to handle real-

time data and dynamic business requirements. This 

project focuses on developing a web-based Vendor 

Customer Relationship Management (Vendor CRM) 

system that manages vendor-related activities efficiently 

through a centralized platform. By organizing vendor 

data and workflows systematically, the proposed system 

improves operational efficiency without relying on 

outdated manual approaches. The proposed system 

combines data validation, modular design, and full-

stack web technologies to manage vendor information, 

orders, invoices, and reporting processes. Instead of 

relying on static record-keeping methods, the system 

enables real-time interaction between users and system 

components. Standard development practices and 

modern frameworks such as the MERN stack are used 

for implementation and evaluation. Processing steps 

including data validation, structured storage, API 

communication, and error handling are applied to 

enhance system performance and reduce operational 

overhead. By managing business data efficiently and 

ensuring seamless communication across components, 

the system improves accuracy, minimizes redundancy, 

and enhances overall system reliability. 

 

Index Terms—Vendor CRM, Web Application, MERN 

Stack, Data Management, Business Operations, System 

Architecture, REST API 

 

I. INTRODUCTION 

 

Vendor management has become increasingly 

important with the expansion of modern business 

operations and the widespread use of web-based 

enterprise systems. Vendor-related activities are 

influenced by multiple operational factors and often 

involve complex workflows, which makes efficient 

management difficult when using conventional 

manual approaches. This project adopts a full-stack 

web-based framework to develop a Vendor Customer 

Relationship Management (Vendor CRM) system 

that manages vendor data and business processes 

effectively. By organizing vendor information and 

operations in a structured manner, the system aims to 

improve efficiency and enhance the reliability of 

business management processes. Traditional vendor 

management techniques primarily depend on manual 

record-keeping methods and basic tools such as 

spreadsheets that utilize static data storage and 

predefined formats. Although these methods are 

capable of handling small-scale operations, they often 

perform poorly when dealing with large datasets and 

real-time updates. Conventional software solutions 

offer partial improvement; however, their ability to 

adapt to dynamic business requirements and provide 

seamless integration remains limited. These 

shortcomings emphasize the need for advanced 

systems that can efficiently handle complex 

workflows and ensure accurate data management. 

Recent advancements in web technologies have led to 

the development of full-stack applications 

specifically designed for enterprise data management. 

Unlike traditional approaches, modern web-based 

systems can provide real-time data processing and 

interactive user interfaces. The use of MERN stack 

technologies enables seamless communication 

between system components and efficient handling of 

business operations. Their ability to manage 

structured and unstructured data while supporting 

scalability makes them particularly suitable for 

developing Vendor CRM systems in dynamic and 

evolving business environments. 
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Fig.1: Conceptual Architecture of Vendor CRM System Using MERN Stack 

 

1.1 Objectives 

To examine the limitations of traditional manual and 

basic software-based approaches in efficiently 

managing vendor-related operations and business 

data. 

To analyze vendor data and operational workflows 

using a structured web-based system in order to 

improve data organization, real-time access, and 

overall management efficiency. 

 

1.2 Problem Statement 

Vendor-related operations exist in a highly dynamic 

and complex manner, thus rendering efficient 

management very challenging. This can be attributed 

to the fact that traditional manual methods, as well as 

basic software tools, lack scalability and real-time 

processing capabilities, thus failing to handle large 

volumes of data as well as rapid business transactions 

that tend to occur in modern organizations. Thus, a 

system that can efficiently manage vendor data and 

operational workflows using a centralized and 

scalable web-based approach has become a 

significant requirement for improving business 

process management. 

 

1.3 Existing System 

In the existing vendor management systems, 

operations are generally handled through manual 

processes and basic software tools such as 

spreadsheets or standalone applications. In these 

systems, data is managed using static records or 

predefined formats, limiting adaptability to real-time 

updates and dynamic business requirements. Though 

some basic software solutions can be enhanced to 

improve data handling efficiency, they are often 

constrained by limited scalability and lack of 

integration with other system components. Hence, 

there are significant limitations in terms of efficiency, 

accuracy, and real-time data management in existing 

systems. 

 

II. LITERATURE SURVEY 

 

Recent advancements in enterprise application 

development have emphasized the importance of 

efficient vendor management systems for improving 

business operations and decision-making. Traditional 

vendor management approaches are mainly based on 

manual processes and basic software tools such as 

spreadsheets and standalone applications. Although 

these methods perform reasonably well for small-

scale operations, they fail to handle large volumes of 

data, real-time updates, and dynamic business 

requirements in modern organizations [1], [2], [3]. As 

a result, their efficiency and reliability remain limited 

when applied to real-world business environments. 
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To overcome these limitations, web-based systems 

and software solutions have been increasingly 

adopted for vendor management. Technologies such 

as database-driven applications and client-server 

architectures have been widely used to manage 

vendor data and operational workflows [4], [5], [6]. 

These systems improve efficiency by providing 

centralized data storage and automated processing; 

however, they often rely on rigid architectures and 

limited integration capabilities. Consequently, their 

performance degrades when system requirements 

grow, leading to scalability and flexibility issues [7], 

[8]. With the rapid growth of modern web 

technologies, developers have shifted towards full-

stack frameworks for building scalable enterprise 

applications. Technologies such as React.js, Node.js, 

Express.js, and MongoDB have shown strong 

capability in handling dynamic data, real-time 

processing, and interactive user interfaces [9], [10], 

[11]. These technologies enable seamless 

communication between system components and 

improve overall system performance. However, 

challenges such as system complexity, security 

concerns, and performance optimization still affect 

application reliability [12], [13]. Recent studies have 

also explored integrated and modular system 

architectures that combine frontend, backend, and 

database technologies to improve efficiency and 

scalability in enterprise systems [14], [15]. Although 

these systems provide better performance and 

flexibility, they require proper design, 

implementation, and maintenance. Furthermore, real-

world business environments involve multiple 

operational factors such as data consistency, user 

management, and system security, which must be 

handled effectively [16], [17]. These challenges 

indicate the need for robust and scalable Vendor 

CRM systems that can manage complex workflows, 

improve data accuracy, and adapt to continuously 

evolving business requirements [18], [19], [20]. 

 

III. PROPOSED SYSTEM 

 

This article presents a web-based approach to vendor 

management using a full-stack architecture that 

provides an alternative to traditional manual and 

basic software-based vendor management systems. 

This article proposes a new methodology that does 

not rely on static record-keeping or isolated tools. 

Instead, the proposed methodology utilizes modern 

web technologies to develop a Vendor Customer 

Relationship Management (Vendor CRM) system 

that manages vendor operations efficiently through 

seamless integration of frontend, backend, and 

database components based on structured data 

handling and real-time processing [9],[11]. The 

proposed system has four main components: data 

input, data processing, system integration, and data 

management. 

The first phase of the proposed system is the 

processing of vendor-related data through validation, 

formatting, structured storage, and error handling into 

a form that is suitable for database management 

[6],[12]. After processing, the data is transmitted 

through RESTful APIs to the backend system 

(Node.js and Express.js), where it is stored and 

managed within the MongoDB database. During 

system operation, user requests are continuously 

processed, and responses are generated dynamically 

as the system interacts with the database to ensure 

accurate and efficient data management over time 

[10],[13]. 

 

To enhance system performance and reduce data 

inconsistencies, additional techniques such as 

modular design, API optimization, and secure data 

handling are incorporated into the system to provide 

robustness and scalability [14],[18]. The goal of the 

proposed system is to improve the efficiency of 

vendor management operations, reduce manual 

effort, and develop a scalable platform that can adapt 

to dynamic business requirements [14],[18]. The 

system is designed to be applicable in real-world 

business environments. 

 

3.1. System Architecture 

Proposed system architecture consists of four major 

functional categories: Data Input, Data Processing, 

System Integration and Data Management. First, 

vendor-related data such as vendor details, orders, 

and transaction records are collected through the user 

interface and organized into structured data formats. 

The structured data must be validated, formatted and 

processed to ensure consistency and accuracy for 

system operations. The processed data is then 

transmitted to the backend system through RESTful 

APIs, where it is handled by Node.js and Express.js, 

forming the core of the system architecture. The 
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backend interacts with the MongoDB database to 

store and retrieve data efficiently, ensuring seamless 

communication between system components. The 

system also generates responses based on user 

requests, which are useful for managing vendor 

operations, tracking transactions, and supporting 

business decision-making processes. 

 

 
Fig.2: System Architecture of Vendor CRM System 

Using MERN Stack 

 

3.2. Working Principle 

1. Vendor-related data such as vendor details, 

orders, and transaction records are collected 

through the user interface and stored in 

structured formats. 

2. The data is processed through validation, 

formatting, error handling, and structured 

organization as part of preparation for backend 

processing and database storage. 

3. The processed data is transmitted through 

RESTful APIs to the backend system (Node.js 

and Express.js) so that (a) data can be validated 

and managed efficiently; and, (b) seamless 

communication between frontend and database 

can be established. 

4. The system performs operations such as storing, 

retrieving, updating, and managing vendor data 

based on user requests and system logic. 

5. The system responses are displayed on the user 

interface, and data is continuously updated in the 

database to maintain accuracy and improve 

overall system performance.  

 

 
Fig.3: Operational Flowchart of the Proposed Vendor 

CRM System 

 

3.3 Advantages 

1. Efficient Data Management: As vendor-related 

data is continuously updated within the system, 

efficient data handling ensures accurate and 

organized storage of information.  

2. High System Accuracy: Capable of managing 

large volumes of data, the system provides 

reliable and accurate handling of vendor details, 

orders, and transactions.  

3. Reduced Data Redundancy: By maintaining a 

centralized database and proper validation 

mechanisms, duplication and inconsistencies in 

data are minimized.  

4. Scalability: The system can accommodate a large 

number of vendors, transactions, and business 

operations without performance degradation.  

5. Real Time Processing: System operations are 

performed in real time, allowing users to access 

updated information and make timely business 

decisions.  

6. Minimal Manual Effort Required: The system 

automates vendor management processes such as 

data entry, updates, and retrieval, reducing the 

need for manual intervention and improving 

overall efficiency. 

 

IV. DATA MANAGEMENT 

 

4.1 DATA 

In order to assess how well the proposed Vendor 

CRM system performs, real-time business data is 

used. Using structured operational data ensures 

consistent system performance and allows evaluation 

of system functionality in real-world scenarios. 



© June 2026 | IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002 

IJIRT 203838 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 177 

4.1.1 Vendor Data 

Vendor-related data for business operations is 

collected through the system interface and stored in 

the database. The dataset includes features such as: 

• Vendor ID   

• Vendor Name   

• Email and Contact Details   

• Order Information   

• Transaction Records   

These data attributes act as structured inputs, 

enabling the system to manage vendor operations 

efficiently and support real-time data processing and 

business workflows. 

 

4.1.2 Technical Indicators and Economic Data 

In addition to the basic vendor data, additional 

information such as order details, invoice records, 

transaction history, and product-related data are 

maintained to improve data representation and 

system functionality. Other data, including user 

activity logs, system records, or additional 

operational metrics, can also be included to provide 

the system with richer context. Each data entry is 

then processed into structured formats suitable for 

storage and retrieval in the database. The dataset 

consists of vendor and transaction records maintained 

at consistent intervals based on system operations. 

Each record includes multiple attributes such as 

vendor details, order information, invoice data, and 

transaction history, forming a structured input for 

efficient data management and business operations. 

 

 
Fig.4: Vendor Data Management in Vendor CRM 

System 

 

4.2 Pre-Processing Steps 

formatted into a consistent schema suitable for 

database storage. Data validation and error handling 

mechanisms are applied to maintain accuracy and 

integrity of records. The processed data is then stored 

and managed within the database, and appropriate 

queries are used for efficient retrieval and updates. 

These processing steps help ensure reliable system 

performance, improve data consistency, and enhance 

overall efficiency of the Vendor CRM system. 

 

 
Fig.5: Workflow of Data Processing in Vendor CRM 

System 

 

V. ALGORITHM 

 

The proposed Vendor CRM system leverages a 

structured data management approach using modern 

web technologies such as React.js, Node.js, 

Express.js, and MongoDB to handle vendor-related 

operations efficiently. Rather than depending on 

manual processes or static data handling methods, 

this approach enables dynamic interaction between 

system components through RESTful APIs. The 

system processes user inputs, performs validation, 

and manages data storage and retrieval in real time. 

These mechanisms allow the system to handle 

complex business workflows, maintain data 

consistency, and support efficient vendor 

management operations. 

 

5.1 System Algorithm  

1. Step 1: User enters vendor details such as 

Vendor ID, Name, Email, and other information 

through the frontend interface. 

2. Step 2: The client-side application transmits user 

data to the server through REST-based API calls. 

3. Step 3: The backend (Node.js and Express.js) 

validates the input data and checks for duplicates 

or errors. 
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4. Step 4: Valid data is stored in the MongoDB 

database, while invalid data returns an error 

response. 

5. Step 5: The system retrieves, updates, or deletes 

data based on user requests. 

6. Step 6: The processed results are sent back to the 

frontend and displayed to the user. 

7. Step 7: The system continuously manages data 

operations to ensure accuracy and real-time 

updates. 

 

 
Fig.6: Workflow of Vendor CRM System Operations 

 

VI. RESULT AND DISCUSSION 

 

6.1 Performance Metrics 

To measure the effectiveness of the proposed Vendor 

CRM system, several system performance parameters 

are used: 

• System Functionality – Evaluates whether all 

modules such as vendor management, order handling, 

and data processing are working correctly. 

• Response Time – Measures the time taken by the 

system to process user requests and return results. 

• Data Accuracy – Ensures that the stored and 

retrieved vendor data is correct and consistent. 

• System Reliability – Determines the system’s 

ability to perform operations without failure during 

continuous usage. 

• User Interface Efficiency – Measures the ease of 

use and interaction provided by the frontend 

interface. 

• Fig. 6: Performance Evaluation of Vendor CRM 

System 

 

 
Fig.7: Logo of Vendor CRM System 

 

6.2. Experimental Results 

The proposed Vendor CRM system was evaluated by 

performing various real-time operations such as 

vendor creation, data retrieval, updating records, and 

managing transactions. The system was tested under 

different usage scenarios to ensure reliable 

performance and smooth functionality. The 

application was executed multiple times to verify 

consistent system behavior and stable operation. 

System performance parameters such as response 

time, data accuracy, and system reliability were 

observed to assess overall efficiency. The system 

demonstrated fast response for user requests, accurate 

storage and retrieval of vendor data, and consistent 

performance during continuous usage. The results 

show that the Vendor CRM system performs 

efficiently while maintaining data consistency and 

minimal delay in operations. The system 

demonstrated stable behavior, with all modules 

functioning correctly and interacting seamlessly. The 

evaluation confirms that the system is capable of 

handling real-time business operations effectively, 

making it suitable for practical applications in vendor 

management and business process automation. 

 

 
Fig.8: Output Screen of Vendor CRM System 

Showing Data Management 



© June 2026 | IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002 

IJIRT 203838 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 179 

VII. CONCLUSION AND FUTURE WORK 

 

This project presented a web-based Vendor Customer 

Relationship Management (Vendor CRM) system 

using modern full-stack technologies such as 

React.js, Node.js, Express.js, and MongoDB. The 

proposed system effectively manages vendor-related 

operations by providing a centralized platform for 

handling vendor data, orders, and transactions. The 

findings demonstrate that the Vendor CRM system 

can:  

1. Efficiently manage and organize vendor-related 

data in a structured manner.  

2. Provide real-time data access and updates for 

improved business operations. 

3. Ensure accurate storage and retrieval of 

information through database integration. 

4. Reduce manual effort and improve overall 

system efficiency. Compared to traditional 

manual or basic software-based approaches, the 

web-based Vendor CRM system offers a more 

scalable, reliable, and user-friendly solution for 

managing vendor operations, making it suitable 

for real-world business applications.  

 

Future work may focus on:  

• Implementing role-based access control for 

enhanced security.  

• Integrating advanced analytics and reporting 

features.  

• Developing a mobile application for better 

accessibility.  

• Deploying the system on cloud platforms for 

scalability.  

• Improving the interface design to provide a 

better and more intuitive user experience.  

• Integrating external services such as payment 

gateways and notification systems. 
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