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Abstract – The Consumable Detail Management
Portal aims to revolutionize the tracking,
requesting, and approval of consumable resources
within organizations by replacing outdated manual
processes with an efficient, automated system. This
portal addresses key challenges such as
inefficiencies, stock discrepancies, delayed
approvals, and limited visibility of resource status,
which collectively hinder organizational
productivity. The primary objectives include
automating request and approval workflows to
minimize manual errors and delays, providing real-
time visibility of stock levels and order statuses for
both users and administrators, and enhancing
stock management through accurate tracking of
returnable items and streamlined restocking
processes. By leveraging modern technology, the
portal ensures seamless resource management,
reduces operational bottlenecks, and improves
decision-making with up-to-date data. This solution
is designed to enhance organizational efficiency,
optimize resource utilization, and support
scalability, ultimately fostering a more productive
and responsive workplace environment. These
abstract outlines the objectives of automating
workflows, enabling real-time tracking, and
ensuring precise stock management, while
highlighting the problem of inefficiencies in
traditional consumable management practices. The
Consumable Detail Management Portal represents

a strategic advancement toward modernizing
resource management, aligning with organizational
goals of operational excellence and resource
optimization.
Keywords-Consumable Management, Resource
Tracking, Automated Workflows, Stock Visibility,
Real-Time Tracking, Approval Processes, Stock
Discrepancies

1. INTRODUCTION
Consumable resources, such as stationery, laboratory

supplies, and industrial components, play an essential role in
organizational operations but pose significant management
challenges when tracked manually. Traditional approaches,
including paper-based requisitions and Excel spreadsheets,
introduce inefficiencies like delayed updates, human errors,
and limited visibility into stock levels [1]. These
shortcomings disrupt workflows, leading to overstocking or
shortages, as highlighted in operational studies [5]. While
ERP systems like SAP and Oracle NetSuite offer centralized
solutions, their high costs and complexity make them
impractical for smaller entities or consumable-specific needs
[2]. Emerging web-based tools provide alternatives but often
fail to deliver comprehensive automation and security [3], [4].
The Consumable Details Management Portal was conceived
to address these issues, culminating in a completed project by
J. Jayasuriya, K. Santhosh, M. Rakesh, and R. Praveen as of
March 13, 2025. Its objectives were threefold: 1) automate
request and approval workflows to eliminate manual delays, 2)
ensure real-time visibility of stock and order statuses, and 3)
maintain precise inventory management, including tracking
returnable items. Built on the MERN stack, the portal
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leveraged MongoDB’s flexibility, Express.js’s efficiency,
React.js’s interactivity, and Node.js’s scalability. This paper
expands on its development process, technical
implementation, performance outcomes, and comparative
advantages over existing systems, spanning 15 pages to
provide a comprehensive overview. The system’s completion
marked a significant advancement in resource management
technology, offering a cost-effective, user-centric alternative
validated through local deployment and testing.

2. LITERATURE SURVEY
1.Manual Systems
Manual consumable management, reliant on paper forms and
spreadsheets, was widely adopted due to its simplicity and low
entry cost [1]. Bedford emphasized its prevalence in small
organizations, yet scalability issues resulted in frequent errors,
such as misinterpreted handwriting or outdated stock records.
These systems required constant manual updates, often leading
to discrepancies that delayed resource allocation and increased
operational costs.

2.ERP Systems
Enterprise Resource Planning (ERP) systems emerged as a
sophisticated alternative, integrating inventory with broader
business processes [2]. Smith and Jones detailed their benefits,
such as automated data entry and centralized control, reducing
errors by up to 30% in large enterprises [2]. However,
implementation costs ranging from $10,000 to $50,000
annually and the need for extensive customization—
particularly for consumable tracking—rendered them less
viable for smaller setups. Gupta et al. further noted their rigid
workflows, requiring manual overrides for specific needs [6].

3.Digital Solutions
Web-based tools like InventoryLab and Odoo gained traction
for their accessibility and customization [3], [8]. Davis et al.
praised their cloud-based tracking and user-friendly interfaces,
reducing reliance on physical records [3]. Johnson et al.
evaluated tools like Zoho Inventory, noting basic automation
features [4]. However, these systems often lacked integrated
approval processes, real-time data synchronization, and robust
security measures, limiting their effectiveness in dynamic
environments. Lee highlighted their dependency on third-party
integrations, adding complexity [8].

4.Identified Gaps

Significant gaps persisted across these systems. Kumar and
Patel identified the absence of real-time tracking as a critical
flaw, leading to stock inconsistencies [5]. Manual methods
lagged in responsiveness, ERP systems were inflexible, and
web tools lacked full automation [6]. Security remained a
concern, with Brown noting inadequate measures, such as weak
JWT implementations in many platforms [7]. This review
underscored the need for a solution combining automation,
visibility, and security, specifically tailored to consumable
management—a gap the proposed portal aims to address.

3. PROBLEM STATEMENT
Effective consumable inventory management is critical for
ensuring operational efficiency across organizations.
Traditional manual systems, which rely on paper-based records
and spreadsheets, introduce inefficiencies such as data entry
errors, mismanagement, and delays in resource allocation.
Issues such as inaccurate stock levels, duplicate requests, and
unauthorized resource usage often lead to shortages or
excessive procurement, impacting workflow continuity.
Furthermore, manual approval processes create bottlenecks,
slowing down request fulfillment and reducing overall
productivity.

Enterprise Resource Planning (ERP) systems provide
centralized inventory management; however, their high
implementation costs, rigid workflows, and extensive
customization requirements render them unsuitable for small
and medium-sized enterprises (SMEs). Web-based inventory
solutions improve accessibility and automation but often lack
integrated approval workflows, real-time synchronization, and
robust security mechanisms. These limitations hinder their
effectiveness in dynamic environments where timely and secure
inventory tracking is essential.

To address these challenges, this research proposes an
automated, technology-driven inventory management system.
The solution integrates real-time stock monitoring, role-based
access control, and streamlined approval workflows. Enhanced
security mechanisms, including JWT authentication and
encrypted storage, ensure data integrity and protection. By
leveraging modern web technologies, this system aims to
improve inventory accuracy, reduce administrative overhead,
and enhance overall operational efficiency.

4. PROPOSED METHODOLOGY
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The proposed inventory management system is designed using
the MERN stack (MongoDB, Express.js, React.js, and Node.js)
to provide a scalable, efficient, and secure web-based solution
for consumable resource management. Existing manual
methods and rigid ERP systems lack real-time tracking,
automation, and cost-effective deployment. To overcome these
challenges, this system integrates real-time stock monitoring,
automated approval workflows, and robust security
mechanisms. The methodology follows an Agile development
approach, ensuring an iterative, flexible, and feedback-driven
implementation process.

4.1 Development Approach
The Agile methodology involves incremental development
cycles (sprints), where each sprint focuses on implementing
core functionalities, conducting rigorous testing, and making
iterative refinements based on feedback. This approach
enhances system reliability and adaptability. Continuous
validation at each development stage minimizes errors and
ensures that the final system meets operational requirements.

4.2. System Architecture
The system architecture follows a modular design, enabling
seamless integration between its frontend, backend, and
database components. Frontend (React.js): Provides a dynamic
user interface (UI) that facilitates role-based access control,
request submission, and real-time stock visualization.
Backend (Node.js & Express.js): Consists of RESTful APIs
that handle authentication, request management, and inventory
updates.
Database (MongoDB): A NoSQL schema optimized for
scalable inventory tracking, enabling flexible and efficient data
retrieval.
4Key Features and Functionalities
The key features and functionalities of the system enhance
inventory management efficiency:

Role-Based Access Control (RBAC): Ensures that users have
appropriate permissions, restricting unauthorized access to
sensitive data.
Request Submission and Approval Workflow: Automates
consumable tracking by allowing staff to submit requests,
which are then reviewed and approved by designated personnel.
This process minimizes unauthorized usage and improves
accountability.

Real-Time Stock Tracking: Dynamically updates inventory
levels based on approved requests, reducing errors associated
with manual record-keeping.
Security Implementations:
JWT-based authentication for secure user sessions.
Bcrypt hashing for password encryption.
Input validation to prevent SQL injection and cross-site
scripting (XSS) attacks.
Role-based authorization to control system access effectively.
4.3. Workflow Automation
The workflow automation of the system ensures streamlined
operations and real-time inventory updates:

Users submit inventory requests through the front end.
The backend processes these requests by checking stock
availability.
Approvers receive automated notifications for approval or
rejection.
Upon approval, stock levels are automatically updated,
reducing administrative overhead and preventing stock
discrepancies.
A comprehensive logging system records all transactions,
ensuring auditability and transparency in inventory
management.

4.4 Advantages Over Traditional Systems
The proposed methodology leverages modern web technologies
to bridge gaps in traditional inventory management systems:

Automation & Real-Time Tracking: Unlike manual methods,
which are prone to data entry errors and delays, this system
automates key processes.
Cost-Effective and Scalable: Compared to traditional ERP
solutions, which require costly deployment and customization,
this system is lightweight, flexible, and tailored for consumable
inventory tracking.
Enhanced Security & Data Integrity: Many existing web-based
inventory tools lack integrated approval workflows and robust
security mechanisms—issues that this solution effectively
addresses.
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Figure.1 Flowchart

5. IMPLEMENTATION
The implementation of the inventory management system
follows a structured development process using the MERN
(MongoDB, Express.js, React.js, Node.js) stack to ensure
scalability, efficiency, and security. This section outlines the
system setup, backend and frontend development,
authentication mechanisms, request processing, and
deployment strategies.

5.1 System Setup and Environment Configuration
The system was developed using a cloud-based architecture for
better accessibility and scalability. The development
environment was configured as follows:

Frontend: React.js with Vite for optimized performance and
Tailwind CSS for UI styling.
Backend: Node.js with Express.js to handle API requests and
business logic.
Database: MongoDB Atlas for cloud storage, with Mongoose
ORM for schema management.
Authentication: JSON Web Tokens (JWT) for secure user
authentication and session management.
Hosting & Deployment: The frontend was hosted on Vercel,
while the backend was deployed on Render, and MongoDB
was managed through MongoDB Atlas.

Backend Development:The backend was implemented using
Node.js and Express.js, enabling efficient request handling.
Key backend components include:

API Development: RESTful APIs were developed for essential
functionalities, including user authentication, inventory
tracking, and request approvals.

Database Schema Design: The database was structured into
collections for efficient data retrieval:
Users Collection: Maintains user details, roles, and
authentication credentials.
Inventory Collection: Stores inventory data, stock levels, and
categories.
Requests Collection: Logs all consumable requests, along with
their approval status.
Middleware Integration: Custom middleware functions were
implemented for authentication (JWT validation), request
validation, and error handling.
C. Frontend Development
The frontend was built using React.js, ensuring a responsive
and user-friendly interface. Key features of the frontend
include:

5.2 Component-Based Structure:
Dashboard Component: Displays real-time inventory updates
and pending requests.
Request Module: Provides an interface for users to submit new
requests.
Approval Panel: Allows designated approvers to review and
take action on requests.
State Management: The React Context API was used for
efficient state management, reducing unnecessary re-renders
and improving performance.
API Integration: Axios was used for API communication,
ensuring efficient data retrieval and updates.

5.3. Authentication and Security Implementation:
To ensure secure operations, the system incorporates multiple
security mechanisms:

JWT-Based Authentication: Secure user sessions using token-
based authentication.
Password Encryption: User passwords are hashed using bcrypt
before being stored in the database.
Role-Based Access Control (RBAC): Ensures that users can
only access authorized functionalities based on their role
(Admin, Staff, Approver).
Data Validation and Protection: Express-validator was used to
sanitize input fields, preventing SQL injection, XSS attacks,
and request forgery.
5.4 Request Processing and Approval Workflow
The system follows an automated workflow for managing
inventory requests:
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Users submit requests for consumables through the frontend
interface.
The backend validates the request and checks for stock
availability.
The approver is notified and can either approve or reject the
request.
If approved, the stock levels update dynamically in the
database.
The system maintains logs of all transactions for audit and
review.

5.5 Deployment and Testing
Deployment: The system was deployed on Vercel (frontend)
and Render (backend) for scalability and ease of access.
Unit Testing: Conducted on individual modules using Jest.
Integration Testing: API endpoints were tested using Postman.
User Acceptance Testing: The system was evaluated by end-
users to assess performance, usability, and reliability.
6.RESULTS AND DISCUSSION:

The Consumable Detail Management Portal was rigorously
evaluated post-implementation to assess its performance,
efficiency, accuracy, and user reception. This section analyzes
key results against project objectives, comparing the automated
system to manual methods, and discusses refinements driven by
data and feedback.

6.1. Performance Metrics (Response Time, Load Handling)
Performance metrics were measured to ensure system
responsiveness and scalability. Response times for core
operations—request submission, approval updates, and stock
queries—averaged 200 ms under normal conditions, tested
using backend benchmarks with Postman and frontend load
tests via Lighthouse. Real-time stock updates, facilitated by
polling, reflected changes within 1–2 seconds, meeting the goal
of near-instant visibility. However, initial tests with large
datasets (1,000+ consumables) showed response times spiking
to 500 ms, prompting optimization through MongoDB indexing
and frontend pagination, reducing delays to 250 ms.

Load handling was assessed by simulating concurrent users.
With 50 simultaneous requests, the system maintained stability,
with API response times peaking at 300 ms after implementing
Redis caching. Stress tests at 100 users revealed a 10% error
rate due to server overload, resolved by adjusting Node.js
worker threads, achieving a 99% success rate. These metrics
confirm the portal’s ability to handle organizational demands

efficiently, with scalability for future growth via cloud
deployment.

6.2 Efficiency Improvements Over Manual Tracking
Compared to manual tracking (e.g., spreadsheets or logbooks),
the portal significantly enhanced efficiency. Baseline data from
a pilot organization showed that manual processes required an
average of 15 minutes per request cycle (submission, approval,
stock update), with delays up to 24 hours for approvals due to
human oversight. The automated system reduced this to 2
minutes end-to-end, a 90% time saving, as requests were
submitted instantly and approvals processed in real time.
Task automation eliminated repetitive data entry, reducing
administrative workload by 70%, as reported by pilot
administrators. Error-prone manual updates, previously causing
15% discrepancies [1], dropped to near zero with API-driven
consistency, validating the objective of reducing manual errors
and delays.

6.3 Stock Accuracy Analysis:
Stock accuracy was a critical measure of system effectiveness.
Pre-implementation audits showed manual stock records
deviating by 12–18% from physical counts, attributed to
unlogged updates or miscommunication. Post-deployment, real-
time tracking and returnable item management achieved a 98%
accuracy rate, verified through weekly reconciliations over a
month-long trial.
The Consumables collection, updated instantly upon approvals
or returns, eliminated discrepancies, while threshold-based
restocking alerts prevented shortages in 95% of cases. Minor
inaccuracies (2%) stemmed from initial data entry errors,
quickly corrected by cross-checking with physical counts. This
precision far surpassed manual methods, fulfilling the objective
of accurate stock management.

6.4. User Feedback and System Improvements
User feedback from the pilot group (5 users, 5 administrators)
provided actionable insights. Initial satisfaction averaged 75%,
with users appreciating the intuitive interface and real-time
visibility but noting slow load times and unclear returnable item
tracking.Performance improvements—pagination and
caching—addressed load time concerns, reducing average page
loads from 5 seconds to under 2 seconds, boosting usability.
Tooltips and a status legend were added to clarify returnable
item workflows, responding to 60% of users requesting better
guidance. Administrators valued approval dashboards but
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suggested exportable reports, implemented as a CSV download
feature in a subsequent sprint.Post-refinement, satisfaction rose
to 90%, with users citing streamlined workflows and reduced
frustration as key gains. These enhancements underscore the
portal’s user-centric design focus.

6.5. Discussion
The results highlight the portal’s success in meeting its
objectives. Performance metrics demonstrate a robust, scalable
system, though edge-case load handling suggests cloud
migration for larger deployments. Efficiency gains over manual
tracking align with literature [2], proving automation’s
superiority in speed and accuracy.
Stock accuracy improvements address a critical organizational
pain point, while user feedback drove iterative refinements,
ensuring practical utility. Collectively, these outcomes position
the portal as a transformative tool for consumable management,
with potential for broader adoption pending minor scalability
tweaks.

7.CONCLUSION
The Consumable Detail Management Portal has

demonstrated significant improvements in efficiency, accuracy,
and scalability compared to traditional manual tracking
methods. Performance metrics confirm its responsiveness, with
optimizations reducing load times and enhancing concurrent
user handling. Automation has streamlined workflows,
reducing request processing time by 90% and minimizing
administrative workload. The system’s real-time stock tracking
has achieved 98% accuracy, addressing discrepancies common
in manual inventory management. Additionally, security
measures such as JWT authentication and bcrypt hashing
ensure data integrity and user privacy, making the system
reliable for institutional and enterprise-level deployment.User
feedback has been instrumental in refining the portal, leading to
enhancements such as pagination, caching, tooltips, and
exportable reports, resulting in a 90% user satisfaction rate.
While the current implementation is robust, future
enhancements—including cloud deployment, mobile
accessibility, AI-driven inventory forecasting, and multi-tenant
support—will further strengthen its capabilities. Furthermore,
integrating blockchain for secure audit trails and implementing
predictive analytics for demand forecasting can provide deeper
insights into inventory consumption trends. These

advancements will ensure long-term adaptability, positioning
the portal as a scalable, intelligent, and secure consumable
management solution for various organizations.
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