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Abstract — Enterprise Resource Planning systems are very
important for organizations that want to manage their
business operations effectively. These systems assist with
project administration, inventory monitoring, financial
management, workforce coordination, and reporting.
Traditional ERP systems are built using a monolithic
architecture where all functionalities exist within a single
application. As business requirements grow, maintaining,
upgrading, and scaling such systems becomes more
challenging. This research proposes a modular architectural
approach for web-based ERP systems using the Django
framework. Business operations are divided into independent
modules such as Accounts, Projects, Inventory, Finance, and
Reports. Each module handles specific tasks while sharing a
centralized database that ensures consistency and
communication across the system. The construction industry
serves as the implementation domain because construction
organizations must manage projects, contractors, labor
resources, materials, and financial transactions efficiently.
The proposed ERP framework simplifies these activities
while improving resource utilization and reporting
capabilities.
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I. INTRODUCTION

Enterprise Resource Planning systems are software solutions
that assist organizations in managing and integrating business
operations through a unified platform. These systems support
project management, inventory control, accounting,
workforce administration, and reporting. In the construction
sector, ERP systems help coordinate contractors, labor
resources, materials, project schedules, and financial records.
Many ERP solutions are based on a monolithic architecture
where all functionalities are incorporated into a single
application. While this approach may work for small-scale
systems, maintenance and scalability become challenging as
the application grows. A modular architecture divides the
ERP platform into independent functional units. Each module
handles a specific business process and interacts with other
modules only when required. This separation improves
maintainability, scalability, flexibility, and overall system
organization.

II. LITERATURE REVIEW

Research in software engineering highlights the benefits of
modular architecture for enterprise applications. Compared
with monolithic systems, modular solutions offer improved
maintainability, easier scalability, and greater flexibility
when adapting to changing business requirements. Studies by
Fowler and Sommerville emphasize that modular design

reduces complexity, improves maintainability, and supports
scalable software development. ERP platforms such as SAP
ERP and Odoo ERP demonstrate the effectiveness of modular
functionality through customizable business processes.

III. PROBLEM STATEMENT

Traditional ERP systems face challenges related to
scalability, maintenance, and development efficiency.
Monolithic structures increase complexity, make feature
integration difficult, and create strong dependencies between
components. As organizations expand, these limitations
reduce flexibility and increase maintenance effort. Therefore,
a modular ERP architecture is required to support future
growth while preserving software quality.

IV. RESEARCH METHODOLOGY

This research follows a systematic process consisting of
requirement analysis, modular architecture design, database
modeling, implementation, testing, and evaluation. The ERP
solution is divided into independent Django applications with
separate business logic. The technologies used include
HTML, CSS, JavaScript, and Bootstrap for the frontend,
Python and Django for the backend, MySQL or PostgreSQL
for database management, and VS Code and GitHub as
development tools. Evaluation parameters include scalability,
maintainability, code organization, system flexibility, and
resource management efficiency.

V. PROPOSED SYSTEM

The proposed solution is a web-based Construction ERP
platform developed using Django and modular architecture.
The system includes Accounts, Projects, Inventory, Finance,
and Reports modules. Each module performs dedicated
responsibilities while sharing a centralized relational
database to ensure consistency and efficient communication.
The Accounts Module manages authentication, authorization,
and access control. The Projects Module handles projects,
contractors, labor, and site management. The Inventory
Module manages materials and stock records. The Finance
Module handles transactions, invoices, and payments. The
Reports Module provides dashboards and analytical reports.

All rights reserved by www.ijsrd.com 99



Improving Functionality and Scalability of Web-Based ERP Systems Using Modular Architecture

(IJSRD/Vol. 14/Issue 4/2026/019)

VI. SYSTEM ARCHITECTURE

THREE-LAYER ARCHITECTURE OF
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The ERP system follows a three-layer architecture consisting
of Presentation Layer, Application Layer, and Data Layer.
Presentation Layer: User interaction through HTML, CSS,
JavaScript, Bootstrap, and Django Templates. Application
Layer: Business logic implemented using Django
applications. Data Layer: Storage and management of ERP
data using MySQL or PostgreSQL databases.

VII. SYSTEM IMPLEMENTATION

The ERP system was implemented using Django following
modular development principles. Each functional module
was developed independently. Django ORM was utilized for
database communication and management. The frontend was
developed using HTML, CSS, Bootstrap, and Django
Templates to provide a responsive and user-friendly
interface.

VIII. RESULTS AND ANALYSIS

Implementation of the proposed architecture resulted in
improved code organization, simplified debugging and
testing, faster feature integration, enhanced maintainability,
and better scalability. The findings indicate that modular
architecture provides an effective foundation for enterprise-
level web application development.

IX. CASE STUDY — CONSTRUCTION ERP SYSTEM

The architecture was implemented in a Construction ERP
system that supports project and site management, contractor
and labor administration, inventory tracking, financial

management, and report generation. The modular approach
simplified expansion and improved operational efficiency.

X. FUTURE WORK

Future enhancements mayinclude mobile application
integration, cloud deployment, Al-based project forecasting,
real-time analytics dashboards, third-party API integration,
advanced security mechanisms, and machine learning-based
predictive resource management.

XI. CONCLUSION

This research demonstrates that modular architecture
improves the functionality, maintainability, and scalability of
web-based ERP systems. The Construction ERP platform
developed using Django highlights the benefits of
independent modules combined with centralized data
management. The approach provides a reliable, scalable, and
efficient foundation for modern enterprise software
development.
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