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Abstract - The Logistics Warehouse Management System
(LWMS) is an advanced platform designed to transform
warehouse operations and logistics management. It tackles
issues like resource misallocation, data errors, and
downtime through real-time inventory tracking, shipment
monitoring, and predictive maintenance. LWMS ensures
stock accuracy, alerts for low inventory or expired items,
and provides live shipment updates to optimize delivery
timelines. The system automates maintenance scheduling
using data-driven insights, reducing equipment failures.
The best warehouse design to optimize storage efficiency
are suggested by space consumption insights. Role-based
access control safeguards sensitive data by restricting
operations to authorized users.

Keywords — Al-driven automation, loT connectivity,
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I. INTRODUCTION

Warehouse management plays a vital role in the
logistics and supply chain industry by ensuring the
smooth movement, storage, and handling of goods. It
is essential for reducing expenses, decreasing delays,
and raising customer satisfaction. In contrast to the
ineffective and error-prone traditional manual
techniques, the usage of sophisticated Warehouse
Management Systems (WMS) has transformed
operations by integrating automation, real-time
tracking, and data-driven decision-making.

Modern WMS systems make use of technologies like
RFID, barcode scanning, the Internet of Things, and
artificial intelligence to improve inventory control,
optimize storage capacity, and expedite order
fulfillment. These systems enable accurate stock
monitoring, predictive maintenance, and efficient
order processing while reducing labor costs and
downtime. Additionally, sustainability and the growth
of e-commerce have pushed warehouses to adopt eco-
friendly practices and more agile systems to meet
evolving customer expectations.
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Overall, warehouse management today is a dynamic,
technology-driven process that supports scalability,
efficiency, and competitiveness in a rapidly changing
global market.

II.LITERATURE SURVEY

A. The Significance of Warehouse Management in
Supply Chain

Warehouse management is an important element for
ensuring the smooth movement of goods in the supply
chain. This research examined the key factors that
impact warehouse operations. Using the Interpretive
Structural Modeling (ISM) approach, a structured
hierarchy of key factors influencing warehouse
operations was developed, resulting in a clear level-
based framework and final ISM model. Subsequently,
a MICMAC analysis was conducted to create
classifications of variables into four categories:
autonomous; dependent; linkage; driver factors. This
method helps supply chain planners design
trustworthy warehouse structures and operational
processes that will improve reliability and efficiency.
Additionally, given the cross-domain nature of the
research process, any user group could use the results
to improve their operational capabilities. The ISM
process helped identify the sequencing of warehouse
processes, and it offered participants additional insight
by understanding warehouse management's part in
improving supply chain performance and advancing
the body of knowledge for logistics.

B. WAREHOUSE MANAGEMENT SYSTEMS
FOR  SOCIAL  AND ENVIRONMENTAL
SUSTAINABILITY

Due to the rapid expansion of warehouses worldwide,
the demand for sustainable logistics practices has
intensified; however, there remains limited scholarly
focus on how warehouse management systems
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(WMS) align with sustainability goals. This study
applied a systematic literature review and bibliometric
assessment using Scopus and Web of Science
databases for the period between 2006 and 2022 to
explore academic insights on WMS’s contribution to
social and environmental sustainability in warehouse
operations. The review identified just 12 pertinent
studies published between 2013 and 2022, most of
which were released in recent years and received
higher citation rates. These studies were distributed
among various academic domains such as engineering,
business studies, computer science, and social
sciences, though only a single publication focused
extensively  on  environmentally  sustainable
technologies. Frequently used keywords included
“warehouse management system,” “internet of
things,” “industry 4.0,” and “supply chain,” with
environmental sustainability terms found in only half
the studies. The majority of the studies placed greater
focus on social sustainability over environmental
concerns, with several researchers advocating the
integration of WMS with other systems to boost
sustainable outcomes. Overall, the findings help
bridge a research gap, providing valuable guidance for
mitigating the social and ecological effects of
warehouse operations.

C. PLANNING AND
WAREHOUSING SYSTEMS

CONTROL OF

This paper provides a comprehensive review of
approaches and strategies for planning and managing
warehouse systems. Planning pertains to managerial
decisions that impact the medium-term (several weeks
or months), like inventory management and storage
allocation. Control, on the other hand, involves
operational decisions that focus on the short term
(hours or days), such as routing, sequencing,
scheduling, and order batching. Before diving into the
literature review, we offer an introduction to
warehouse systems and categorize common
warehouse management challenges.

D. Intelligent Warehouse in Industry 4.0

The advent of Industry 4.0 (14.0) and the shift toward
automation and digitization in manufacturing
processes have increased the demand for smart
warehouses designed to complement these advanced
systems. As a key element of the supply chain,
warehousing is vital for inventory control, and the
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smooth functioning of warehouse operations is pivotal
in streamlining the movement of goods. As such, the
digital exchange of information, particularly real-time
inventory data, has become vital. The technologies
associated with Industry 4.0 have rapidly been
incorporated into internal logistics operations,
enabling the development of smart warehouses, often
referred to as Warehouse 4.0. This article presents a
review of literature regarding the design and operation
of warehouses utilizing Industry 4.0 principles. A total
of 249 publications from the last five years were
selected for analysis using the PRISMA method from
the Web of Science database. The paper outlines the
research methodology and biometric analysis results,
presenting a two-tier classification framework
consisting of 10 primary categories and 24
subcategories. Most studies focused on the
implementation of (1) Industry 4.0 technologies such
as loT, augmented reality, RFID, visual technology,
and other emerging technologies, and (2) the use of
autonomous and automated vehicles in warehouse
operations.

1. EXISTING SYSTEM

Many businesses continue to rely on a mix of manual
processes and separate digital tools to oversee their
warehouse management. Inventory tracking is
commonly performed using spreadsheets or isolated
software without real-time syncing, leading to regular
data errors, stock mismatches, and delays in updating
inventory records. Shipment processing is generally
handled manually through phone calls or emails,
making it difficult to track shipments in transit and
causing delivery delays. Space utilization is often
unplanned or based on staff experience rather than
data-driven strategies, causing poor warehouse
organization and underutilized storage areas.
Maintenance scheduling for warehouse equipment is
generally reactive, with repairs taking place only after
equipment fails. This approach leads to unexpected
downtimes, lower productivity, and higher repair
costs. Additionally, the absence of centralized
visibility causes each department (inventory, dispatch,
maintenance) to function independently, hindering the
ability to track performance metrics or make data-
driven decisions with a comprehensive view of
operations. Data remains fragmented, and there is little
integration between inventory management, order
systems, and logistics processes.
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IV. PROPOSED SYSTEM ARCHITECTURE

The proposed solution is a centralized, real-time
platform for warehouse logistics management that
aims to improve inventory tracking, optimize space
usage, streamline shipment processing, schedule
maintenance, and manage order fulfillment. The
system addresses the primary challenges of the
existing framework by incorporating automation,
intelligent resource management, real-time data
availability, and secure user access with role-based
permissions. By leveraging technologies like
ASP.NET Core, Reactjs, and SQL Server, the
platform enables seamless integration across
warehouse operations, offering dynamic dashboards
that present actionable insights. The goal is to
minimize manual tasks, eliminate redundancies,
improve visibility, and boost overall operational
efficiency in the supply chain.

A. Load Balancer

The Load Balancer is responsible for distributing
incoming network traffic across multiple servers or
services, ensuring no single system becomes
overloaded. It ensures system reliability, scalability,
and high availability, even during traffic surges. By
directing traffic to operational nodes during failures,
the Load Balancer boosts application efficiency and
ensures  continued  service through failover
mechanisms. It facilitates both horizontal scaling and
smooth integration with cloud-based infrastructure. In
this system, the Load Balancer efficiently distributes
requests across the Web App, API Service, and Task
Processing  components,  optimizing  resource
utilization and ensuring a consistent user experience.
Moreover, it contributes to maintaining system uptime
and stability, even under varying load conditions.

B. Reverse Proxy

Acts as an intermediary between clients and backend
services, providing SSL termination, authentication,
caching, and URL rewriting. It enhances performance,
security, and scalability while enabling smooth routing
to modules like Inventory, Shipment, and
Maintenance.
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C. API Service

The backend is developed with ASP.NET Core Web
API and offers RESTful endpoints to manage tasks
such as creating, reading, updating, and deleting data,
along with status handling. It facilitates safe and
efficient interaction between the frontend and backend
by leveraging JWT for user authentication and
utilizing CORS to allow cross-origin requests.
Additionally, Swagger is used to document and test the
API endpoints during development.

D. Class Library

The Class Library acts as a centralized repository of
reusable components, utilities, and helper functions
that are available across the entire application. It
includes common tasks such as logging, email
notifications, validation, encryption, and file
management. By consolidating frequently used logic
into a class library, developers can reduce code
repetition and ensure consistency. This approach
enhances maintainability and speeds up development
by providing modular, well-tested features. The
library can be tested independently and reused across
different projects or modules.
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V. TECHNOLOGY USED
1.ASP.NET Core

¢ A high-performance framework for building
scalable web APIs and services.

e Cross-platform framework that can easily be
deployed on Windows, macQOS, and Linux.

2.React.js

e Builtto create a dynamic and responsive Ul using
reusable components

e Utilizes a virtual DOM of existing elements for
efficient updates and rendering improving
performance

3. SQL Server

e SQL Server is a relational database management
system with great features for managing and
querying data.

e Itcanalso manage complex transactions with data
integrity and consistency.

4.JWT

e JWT is an open standard for transmitting claims
between two parties that is a JSON Object.

e It is an open standard for providing secure
communications  for  authentication  and
authorization between APIs.

5.Swagger

e Allows for interactive documentation of APIs,
making testing and exploration simple.

e This method streamlines the documentation
process by pulling information like endpoint
details, parameters, and responses directly from
the code.

6.Class Library

e A central hub for reusable components, removing
duplication throughout the system.

e Promotes maintainability by organizing shared
functionality into distinct, reusable modules,
making it easier to manage, update, and scale the
system over time. T

e his modular approach reduces code duplication
and enhances consistency across the application.

7.SQL Server
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e  MS SQL Server is a solid OO RDBMS for storing
and managing structured data.

VI.CONCLUSION

In conclusion, the development of a centralized and
real-time warehouse logistics management system
improves operational efficiency, reduces human error,
and improves communication between the various
warehouse departments. The logistics management
system leverages modern technologies such as
ASP.NET Core, React.js, and SQL Server system that
allows for optimization of warehouse processes that
include inventory tracking, shipment processing,
scheduling repairs and maintenance, and order
fulfillment. The implementation of load balanced,
reverse proxy, and secure API services also will allow
for scalability, redundancy, and superior performance
based on certain conditions. This holistic approach
offers an umbrella optimization of warehouse
management that improves short-term and long-term
sustainability.
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