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ABSTRACT

Efficient management of operating expenses is crucial for the financial health
and sustainability of any organization. This project aims to develop a
comprehensive Operating Expenses Management System (OEMS) to
streamline the process of tracking, analyzing, and optimizing operating
expenses. The OEMS will feature a user-friendly interface for inputting and
categorizing various operating expenses, including utilities, supplies,
maintenance, and personnel costs. Users will be able to submit expenses with
detailed information such as date, category, amount, and supporting
documentation. To expedite the approval process and ensure compliance with
organizational policies, the OEMS will implement an automated approval
workflow. Administrators will have the ability to define approval hierarchies, set
spending limits, and configure notification preferences. This feature will reduce
manual intervention and streamline expense approval. Leveraging data
visualization techniques, the OEMS willprovide real-time reports and analytics
on operating expenses. Users will have accessto interactive dashboards
displaying expenditure trends, budget variances, and cost- saving
opportunities. These insights will enable informed decision-making and facilitate
proactive expense management. Seamless integration with existing financial
systems,such as ERP (Enterprise Resource Planning) software, will ensure
data consistency and streamline financial reporting processes. The OEMS will
support data synchronization, enabling accurate tracking of expenses across
multiple platforms. Data security and compliance with regulatory requirements
are paramount. The OEMSwill employ robust security measures, including
encryption, access controls, and audittrails, to protect sensitive financial
information and ensure compliance with industry standards. As organizations
evolve and grow, the OEMS will be designed to scale andadapt to changing
requirements. The system architecture will be flexible, leveraging modern
technologies and best practices to accommodate future enhancements and

integrations.
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CHAPTER 1
INTRODUCTION

The introduction of the operating expenses management represents a paradigm
shift in how organizations approach. Gone are the days of manualdata entry,
cumbersome approval processes, and reactive decision-making.Instead, the OEMS
offers a proactive and holistic approach, enabling organizations to gain deeper
insights into their expenditure patterns, identify cost-saving opportunities, and

optimize resource allocation in alignment with strategic objectives.

In the ever-evolving landscape of business operations, effective management of
operating expenses stands as a cornerstone of financial success for organizations
across industries. Operating expenses encompass a broad spectrum of
expenditures necessary for day-to-day operations, including but not limited to
utilities, payroll, office supplies, maintenance, and administrative costs. However,
traditional methods of tracking and managing these expenses often involve manual
processes, disparate systems, and fragmented data, leading to inefficiencies, errors,
and missed opportunities for cost optimization.

To address these challenges and empower organizations with a streamlinedsolution
for operating expenses management, this project proposes the development of a
comprehensive Operating Expenses Management System (OEMS) leveraging the
MERN (MongoDB, Express.js, React.js, Node.js) stack. The MERN stack, renowned
for its flexibility, scalability, androbustness, offers an ideal framework for building
modern web applicationswith real-time capabilities, dynamic user interfaces, and

seamlessintegration across the entire technology stack



1.1 The SIGNIFICANCE OF OPERATING EXPENSES:

Operating expenses management is a fundamental aspect of financial control within
organizations. These expenses encompass the incurred inthe day-to-day
operations, including but not limited to salaries, utilities, office supplies, and
maintenance. Efficient management of these expenses is crucial for maintaining
financial stability and maximizing profitability. However, traditional methods of
managing operating expenses often involve manual processes, leading to

inefficiencies, errors,and difficulties in tracking and analyzing expenditures.

1.2 PURPOSE OF THE APPLICATION:

The choice of technology stack plays a pivotal role in the success of any software
project. In this project, the MERN (MongoDB, Express.js, React.js, Node.js) stack
has been chosen for its suitability and advantagesin developing modern web
applications. MongoDB provides a flexible andscalable database solution, while
Express.js simplifies backend development with its minimalist framework. React.js
offers a powerful frontend library for building dynamic user interfaces, and Node.js
enables server-side JavaScript execution, facilitating seamless communication
between frontend and backend components. The MERN stack's versatility,
robustness, and real-time capabilities make it an ideal choice for developing the
Operating Expenses Management System.

1.3 Objectives of the Project:

The primary objectives of this project are to develop a comprehensive Operating
Expenses Management System (OEMS) using the MERN stackand to address the
limitations of traditional methods of managing operatingexpenses. The OEMS aims
to streamline expense tracking, automate approval workflows, provide real-time
reporting and analytics, integrate with financial systems, and ensure security and
compliance. By achieving these objectives, the project seeks to empower
organizations with a powerfultool for optimizing operational efficiency, controlling

costs, and driving finance performance.



1.4.AIM OF THE PROJECT:

The aim of this project is to develop a comprehensive web-based application for
managing operating expenses utilizing the MERN(MongoDB, Express.js, React.js,
Node.js) stack. The primary objective is to provide businesses and organizations
with a user-friendly, efficient, and scalable solution for tracking, analyzing, and
optimizing their operating expenses. By leveraging modern technology and best
practices in web development, the project aims to streamline expense management
processes, enhance financial transparency, and empower users to make informed

decisions regarding resource allocation and cost optimization.

1.5.SCOPE OF THE PROJECT:

Expense Tracking and Management: The application will allow users to record,
categorize, and track various types of operating expenses incurred by their
organization. Users can input expense details such as date, amount, category,
description, and supporting documentation.

1.User Authentication and Authorization: The application will feature robust user
authentication and authorization mechanisms to ensure secure access to the
system. Users will be able to register, login, and manage their accounts, with role-
based permissions controlling access todifferent features and functionalities.
2.Dashboard and Analytics: The application will provide users with a personalized
dashboard where they can view summary statistics, charts,and graphs depicting
their expense data. Analytics features will enable users to gain insights into spending
patterns, trends, and outliers, facilitating data-driven decision-making.

3.Expense Reporting: Users will have the ability to generate customizablereports
and exports summarizing their expense data over specific time periods or
categories. Reporting features will enable users to share expense information with
stakeholders, auditors, or regulatory authorities as needed.

4.Integration with Third-Party Services: The application may integrate with third-
party services or APIs to enhance functionality, such as integrating with payment
gateways for expense reimbursements or integrating with accounting software for

financial reporting.



5.Scalability and Performance: The application will be designed withscalability and
performance optimization in mind, ensuring that it can accommodate growing
volumes of data and user traffic without compromising responsiveness or reliability.
6.Mobile Responsiveness: The application will be responsive and accessible
across various devices and screen sizes, including desktops, laptops, tablets, and
smartphones, to cater to the diverse needs and preferences of users.

7.Security and Compliance: The application will adhere to industry best practices
for security, including encryption of sensitive data, protection against common
security threats, and compliance with relevant regulationssuch as GDPR or HIPAA

where applicable.

By addressing these aspects within the scope of the project, we aim to deliver a
comprehensive and impactful solution for operating expenses management that
meets the needs and expectations of our target users.

The application may integrate with third-party services or APIs to enhance
functionality, such as integrating with payment gateways for expense
reimbursements or integrating with accounting software for financial reporting.

The application will be designed withscalability and performance optimization in
mind, ensuring that it can accommodate growing volumes of data and user traffic
without compromising responsiveness or reliability. The application will be
responsive and accessible across various devices and screen sizes, including
desktops, laptops, tablets, and smartphones, to cater to the diverse needs and

preferences of users



CHAPTER 2
PROPOSED METHODOLOGY

Requirement Analysis:

Conduct a thorough analysis of the requirements and objectives of theoperating
expenses management system.ldentify key features, user roles,and workflows
required for effective expense tracking and management. Technology Selection:
Choose the MERN stack (MongoDB, Express.js, React.js, Node.js) as thefoundation
for building the application.Evaluate and select additional tools, libraries, and
frameworks to enhance development efficiency and functionality.

Dashboard and Analytics:

Design and implement a dashboard to display summary statistics, charts,and
graphs for expense analysis.Integrate visualization libraries like Chart.js or D3.js to
create interactive and informative data visualizations.Implement features for
filtering, sorting, and exporting expense data for further analysis.

Testing and Quality Assurance:

Conduct unit tests, integration tests, and end-to-end tests to ensure the reliability
and functionality of the application.Perform usability testing and gather feedback
from stakeholders to iterate and improve the user experience.Implement logging
and error handling mechanisms to identify and address issues in real-time.
Deployment and Maintenance:

Deploy the application to a cloud platform like Heroku, AWS, or Azure for production
usage.Configure continuous integration and continuous deployment (CI/CD)
pipelines to automate the deploymentprocess.Monitor application performance,
security vulnerabilities, and userfeedback to prioritize and address maintenance
tasks and updates.

Documentation and Training:

Document the architecture, design decisions, and technical specifications

of the application for future reference.Provide user documentation and training
materials to guide users in using the application effectively.Foster a culture of
knowledge sharing and collaboration among team members to support ongoing

development and improvement efforts.



2.1.ARCHITECTURE OVERVIEW:

The architecture of the operating expenses management system using the MERN
(MongoDB, Express.js, React.js, Node.js) stack involves several interconnected
components working together to provide a seamless and efficient user experience.

Here's an overview of the architecture.
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Fig:2.1. Tier Architecture.

2.1.1.Frontend(React.js):

Create a new React.js application using tools like Create React App.Design and
develop user interfaces for expense tracking, user authentication, and dashboard
visualization.Implement React Router for navigation between different views and
components.

Explanation: React.js is a JavaScript library developed by Facebook for building
user interfaces (Uls) for web applications. It's widely used for creating interactive
and dynamic frontend components that provide a seamless user experience. Here's
an explanation of React.js and its significance.React.js follows a component-based
architecture, where Uls are broken down into reusable and independent
components. Components encapsulate both the structure and behavior of Ul
elements, making it easier to develop, maintain, and scale complex

applications,React.js uses a declarative syntax.



2.1.2.Backend (Node.js and Express.Js):

Set up the Node.js environment and initialize an Express.js application to serve as
the backend.Implement RESTful APIs for CRUD operations on expense data, user
authentication, and authorization.Integrate MongoDB with Mongoose ODM to
interact with the database and perform data validation.

Explanation: Backend development using MongoDB involves leveraging MongoDB
as the primary database management system for storing and managing application
data. MongoDB is a NoSQL database that uses a document-oriented data model,
making it well-suited for handling semi- structured and unstructured data. Here's an
explanation of backend development using MongoDB and its significance.MongoDB
stores data in flexible, JSON-like documents called BSON (Binary JSON), which can
contain nested structures, arrays, and key-value pairs. This document- oriented data
model allows developers to represent complex data structuresin a natural and
intuitive way, making it easier to store and query data without requiring predefined
schemas.

2.1.3.Database (MongoDB):

Design the MongoDB database schema to efficiently store and manage expense
data.Define collections, documents, and relationships based on the identified
requirements and data models.

Explanation: MongoDB is a popular NoSQL (Not Only SQL) database management
system known for its flexibility, scalability, and performance. Unlike traditional
relational databases, MongoDB uses a document-orienteddata model, which stores
data in flexible, JSON-like documents called BSON (Binary JSON). Here's an
explanation of MongoDB and its key features.MongoDB stores data in collections,
each of which contains documents. Documents are self-descriptive, hierarchical
data structures that can contain nested fields, arrays, and key-value pairs. This
document- oriented data model allows developers to represent complex data
structures in a natural and intuitive way, making it easier to store and query data
without the need for predefined schemas.MongoDB is schemaless, meaning it does
not enforce a rigid schema like traditional relational databases. Developers can
insert, update, and delete documents with different structures within the same
collection, providing flexibility and agility. This schemaless design enables rapid

prototyping, iterative development.



2.1.4.User Authentication and Authorization:

Implement user authentication using techniques like JSON Web Tokens (JWT) or
OAuth.Develop registration, login, and password recovery functionalities with
appropriate validation and security measures.Define role-based access control
(RBAC) to manage user permissions for accessing different features and data.
Explanation: User authentication and authorization are essential components of
any web application that require user accounts and restrictedaccess to certain
resources or features. Here's an explanation of each.Userauthentication is the
process of verifying the identity of a user to ensure theyare who they claim to be. It
typically involves prompting the user to provide credentials, such as a
username/email and password, and validating these credentials against stored user
records. Authentication mechanisms ensurethat only authorized users can access
protected resources within the application. Common authentication methods
include.Users provide a unique username/email and a secret password, which is
compared against a hashed version stored in the database. If the credentials match,
the user is considered authenticated.Users authenticate using their existing accounts
on third-party platforms such as Google, Facebook, or Twitter. OAuth protocols
enable secure authentication without requiring users to create separate credentials
for each application.

2.1.5.Expense Management:

Provide functionality for users to add, view, edit, and delete expenses. Expenses
shouldinclude details such as date, amount, category, description, and any relevant
attachments.Users should be able to categorize expenses and add tags for
organization and filtering.

1.Data Validation and Error Handling:

Implement validation logic to ensure that input data is correct and consistent.Display
meaningful error messages to users in case of validation errors or other
issues.Handle errors gracefully on both the frontend and backend to provide a

smooth user experience.



2.Backend API Development:

Create RESTful API endpoints using Express.js to handle CRUD operations for
expenses.lImplement middleware for request parsing,validation, authentication, and
error handling.Secure API endpointsto prevent unauthorized access and protect
sensitive data.

3.Frontend Development with React.js:

Build a responsive and intuitive user interface using React.js for the frontend.Design
and implement Ul components for expense management, authentication forms,
dashboard elements, and data visualization.Utilize React Router for client-side
routing and navigation between different views and components.

4.Database Design with MongoDB:

Design the MongoDB database schema to efficiently store andmanage expense
data.Define collections, documents, and relationships based on therequirements of
the application.Utilize Mongoose ODM to interact withMongoDB from the Node.js
backend and enforce schema validation.

5.Testing and Quality Assurance:

Write unit tests, integration tests, and end-to-end tests to ensure the reliability and
functionality of the application.Perform usability testing and gather feedback from
stakeholders to iteratively improve the user experience.lmplement logging and
monitoring to track application . .

6.Deployment and Maintenance:

Deploy the application to a production environment using cloud platforms like
Heroku, AWS, or Azure. Configure continuous integration and continuous
deployment (CI/CD) pipelines to automate the deployment process.Monitor
application performance, security vulnerabilities, and user feedback to prioritize and
address maintenance tasks and updates.These initial project requirements provide
a foundation for developing an operating expenses management system using the
MERN stack. Additional features and enhancements can be added based on
specific business needs, user feedback, and evolving requirements throughout the

development process.
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2.2.ALGORITHM USED:

The algorithm used in the project management system (MERN stack)could vary
depending on the specific functionalities and requirements of thesystem. Some
common algorithms that might be utilized include: Authentication and Authorization
Algorithms: Algorithms for user authentication and authorization, such as JSON
Web Tokens (JWT), OAuth, or session-based authentication.Data Sorting and
Filtering Algorithms: Algorithms for sorting and filtering project data based on various
Search Algorithms: Algorithms for implementing search functionality withinthe
project management system, such as binary search, linear search, or more
advanced algorithms like Elasticsearch for full-text search.

Scheduling Algorithms: Algorithms for scheduling tasks or managing project
timelines efficiently, such as algorithms for task prioritization, resource allocation, or
project scheduling (e.g., using techniques like Gantt charts).

Workflow Algorithms: Algorithms for defining and automating project workflows,
such as algorithms for workflow management, task dependencies, or workflow

optimization.
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Data Validation Algorithms: Algorithms for validating user input or ensuring data
integrity within the system, such as algorithms for form validation, input sanitization,
or data validation rules.

Optimization Algorithms: Algorithms for optimizing system performance and
resource utilization, such as algorithms for database query optimization, caching
strategies, or algorithmic optimizations to reduce computational complexity.
Testing and Debugging:

Test the application thoroughly to ensure all features work as expected.Debugany

issues encountered during testing and resolve them promptly.

2.3.ADVANTAGES OF PROPOSED WORK

Implementing a Project Management System (PMS) using the MERN(MongoDB,
Express.js, React.js, Node.js) stack offers several advantages: Scalability: The
MERN stack is highly scalable, allowing the system to handlea growing number of
users and projects without sacrificing performance.

Real-time Updates: With technologies like Socket.io, you can implement real-time
updates, enabling instant notifications and collaboration features within the project
management system.

Single Page Application (SPA): React.js enables the creation of SPAs, providing a
smooth and seamless user experience by reducing page reloads and improving
performance.

Modularity and Reusability: React.js promotes component-based architecture,
making it easier to maintain and scale the application by reusingcomponents across
different parts of the system.

Cross-platform Compatibility: MERN stack applications can run on multiple
platforms, including web browsers and mobile devices, ensuring accessibility for
users regardless of their preferred device.

Rich User Interface: React.js allows for the creation of interactive and responsive
user interfaces, enhancing user engagement and satisfaction with the project

management system.
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RESTful APIs: With Node.js and Express.js, you can easily develop RESTfulAPIs
to communicate between the client-side and server-side components of the
application, facilitating data exchange and manipulation.

Database Flexibility: MongoDB, as a NoSQL database, provides flexibility in
handling unstructured data, which is well-suited for the dynamic nature of project
management systems where project requirements can evolve over time.
Community Support: The MERN stack has a large and active community of
developers, offering a wealth of resources, tutorials, and libraries to expedite

development and troubleshoot issues.

2.4.TARGET USERS:

The target users for an operating expenses application built using the MERN stack
can vary depending on the specific features, functionality, and industry focus of the
application. However, here are some potential target users who could benefit from
such an application:

Small to Medium-Sized Businesses (SMBs):

SMBs often have limited resources and need efficient tools to manage their
operating expenses effectively. An operating expenses application can helpSMBs
track and analyze expenses, monitor cash flow, and make informed financial
decisions to improve profitability and sustainability.

Freelancers and Independent Contractors:

Freelancers and independent contractors manage their own finances and often
need to track expenses for tax purposes, invoicing, and budgeting. An operating
expenses application can provide freelancers with a centralized platform to
categorize expenses, generate expense reports, and streamline financial
management.

Startups and Entrepreneurs:

Startups and entrepreneurs need to closely monitor their expenses and allocate
resources wisely to support business growth and development. An operating
expenses application can help startups track expenditures, identify cost-saving
opportunities, and manage financial resources more efficiently during the early

stages of business operations.
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Finance and Accounting Professionals:

Finance and accounting professionals responsible for managing budgets,
forecasting expenses, and analyzing financial data can benefit from an operating
expenses application. Such professionals can use the application totrack spending
trends, reconcile accounts, and generate financial reports to support strategic
decision-making and compliance requirements.

Project Managers and Team Leads:

Project managers and team leads overseeing budgets and expenses for specific
projects or departments can use an operating expenses application tomonitor project
costs, track spending against budget allocations, and collaborate with team
members on expense management tasks. The application can facilitate real-time
visibility into project expenses and ensure accountability across teams.

Corporate Finance Departments:

Corporate finance departments within larger organizations are responsible for
managing company-wide finances, including budgeting, forecasting, and expense
tracking. An operating expenses application can serve as a centralized platform for
corporate finance Freelancers and independent contractors manage their own
finances and often need to track expenses for tax purposes, invoicing, and
budgeting. An operating expenses application can provide freelancers with a
centralized platform to categorize expenses, generate expense reports, and
streamline financial management.Startups and entrepreneurs need to closely
monitor their expenses and allocate resources wisely to support business growth
and development. An operating expenses application can help startups track
expenditures, identify cost-saving opportunities, and manage financial resources

more efficiently during the early stages of business operations.
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CHAPTER 3
RESULTS AND DISCUSSION

3.1.DASHBOARD

In the operating expenses management system (OPMS) dashboard, users can
access key insights and metrics to monitor and analyze their financial performance.
Here are some lines that could describe the dashboard."The OPMS dashboard
provides a comprehensive overview of your organization's financial health, with real-
time data on expenses, budgets, and trends."

"Gain instant insights into your operating expenses with interactive charts and

graphs, allowing you to track spending patterns and identify areas for cost

optimization."

Sinfinity S-Infinity

I |~ Dashboard

Mike
M Min Expense Max
SInfinity S-Infinity
= View Transaction
a2 -

£F Exper Total Income Total Expense

SO SO

Total Balance

Fig:3.1.Dashboard

3.2.INCOMES:

In an operating expenses management system (OPMS), tracking incomes alongside
expenses provides a comprehensive view of an organization'sfinancial status. Here
are some lines describing the income-related features within the OPMS."The OPMS
seamlessly integrates income tracking alongsideexpense management, offering a

holistic view of your organization's financial

14



picture of your financial transactions.Stay informed about incoming funds withreal-
time updates and notifications, ensuring timely recording and accurate
representation of your financial position.Visualize your income streams alongside
expenses in intuitive charts and graphs, allowing you to analyze cash flow trends,

identify revenue sources, and measure profitability.
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3 $ 10000 i@ 10/08/2023 #® From Freelancing
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FIG:3.2 TOTAL INCOME

3.3.EXPENSES:

To estimate expenses for building an application using the MERN (MongoDB,
Express.js, React.js, Node.js) stack, you'll need to considerseveral factors. You'l
need to choose a hosting provider for your application. Popular options include
AWS, Google Cloud Platform, Microsoft Azure, DigitalOcean, and Heroku. The cost
will vary based on factors such as serverresources, bandwidth, and additional
services like databases, backups, and monitoring.Database MongoDB is often the
choice for MERN stack applications. MongoDB Atlas is a popular cloud-hosted
option that offers various pricing tiers based on storage, RAM, and additional
features like backup and security.Development Consider the cost of hiring
developers if you're not building the application yourself. Developer rates can vary
significantly based on location, experience, and the complexity of the project.

15
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Fig.3.3.Expenses

3.4.VIEW TRANSACTIONS:

In the context of building an Online Project Management System (OPMS), "traction
points" typically refer to metrics or indicators that demonstrate the system's
performance, adoption, and success. Here aresome key traction points you might
want to consider tracking for an OPMS.User Registration and Activity: Monitor the
number of new user registrations over time and track user engagement metrics such
as loginfrequency, session duration, and feature usage. This can indicate the
platform's adoption and ongoing usage by your target audience.Project Creation and
Management: Measure the number of projects created on the platform and how

actively they're managed. Track metrics such as the number of tasks created,

16
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3.5. MONGO DATABASE: :
MongoDB is a popular NoSQL (Not Only SQL) database management systemknown

for its flexibility, scalability, and performance. Unlike traditional relational databases,
MongoDB uses a document-oriented data model, whichstores data in flexible,
JSON-like documents called BSON (Binary JSON). Here's an explanation cannot
Mongo DB and its key features. Mongo DB stores datain collections, each of which
contains documents. Documents are self- descriptive, hierarchical data structures is
contain nested fields, arrays, and key-value pairs. This document-oriented data
model allows developers to represent complex data structures in a naturaland intuitive
way, making it easier to store and query data without the need forpredefined
schemas.MongoDB is schemaless, meaning it does not enforce a rigid schema like
traditional relational databases. Developers can insert, update, and delete
documents with different structures within the same collection, providing flexibility
and agility. This schemaless design enables rapid prototyping, iterative
development, and easy adaptation to changing requirements without the need for

complex schema migrations.

 Datal Cloud:MongoDB Clowd %+

q @ [ % coudmongodb.com

oAllLlS 53 Horish'sOrg.. * ©  Access Manager Billing AllClusters  Get Halp. = Harish »

I8 hhh v i Data Services

ULUDLTL W o.uIy AWS N, VIFgINIa (us-east1)

Collections
£ DEPLOYMENT

13 ASES: 1 ILLECTIONS: 2 1l VISUALIZE YOUR DATA O REFRESH
| patabase

Data Lake
test.expenses
B SERVICES

Device Sync
- INSERT DOCUMENT
Data API expenses

Deta Federatior

8 SsEcuriTY

Backup

cess
esci
s o 236, 7554081 00
¥
< =

SEEMOBIOTPOBIOE ~oi ¥ eun,,ilo

Fig.3.6.Mongo database

18



Data | Cloud: MangeDB Cloud

c doud mongodb.com,

* @O AccessManager ~

Data Services App Services

UiuoLolL v

Overview

£ DEPLOYMENT

] patabase

Data Loke

+ Create Database
& seRvices (
Q
Device Syne
test
Triggers
T expenses
incomes

B SECURITY
Backup
Databass Access

Network Acc

Advanced

Data | Cloud: MongoDB Cloud

Harish's Org... + O

’ Atlas

Access Managsr *

B hhh v DataServices  App Services
UIUDLTL W
Overview

£ DEPLOYMENT

T 1 CTIONS: 2
| patabase

Data Lake

+ Create Database
2 SERVICES
Q
Deviee Sy
test

Triggers

Data API expenses

Data Fi incomes

search

Stream Processing

8 SECURITY
Backup
Database Access
Network Access

Advanced

Charts

Collections

test.expenses

RAGE SIZE:36KB  LOGICAL DATA SIZE: 7

Find I

Filter &

1-40F 4

Charts

Collections

test.expenses

KB L AL DATASIZE: 7348 AL DX

Filter®

2023-89-28T07:48136, 755400160

type:
date:
category:
description: "Ente ment
createdat
updatedAt

9:00.

A 24KB

All Clusters  GetHelp *

L B A
o.u.lu AWD N. VIrginia (us-east-1)

| VISUALIZE YOUR DATA T REFRESH

| INSERT DOCUMENT

AllClusters  GetHelp v Harish ~
L 7 A
LRVALY) AWSD N. VIFgINIa [Us-east-1]

Ll YISUALIZE YOUR DATA CREFRFSH

INSERT DOCUMENT

Fig.3.8.Create database

19



4 Data| Cloud: MangaDB Cloud

q c cloud. mengodb.com, A | o VPN

’AUUS * O Access Manager ¥ Billing All Clusters GetHelp Harish *
B hhh v i DataServices  App Services Charts 2 @ A
Q TAL =
Overview
o xe
test B
B DEPLOYHENT INSERT DOCUMENT
] patabase
incomes Filter® £ Rese A o
Data Lake PRly
B SERVICES uave: i, woo-oy; v ”
categon:
Device Syne description:
- createdat: !
TGe updatedat:
) v 8
Data APl

Data Federation

~id: Objectld('65152775e4370ec e584')
title: "Investment
amount: 5000

Stream Processing

00

@ SEcuRITY category: "inv
description: "From I tments"
Backup createdAt: 2023-69-26167:41101.¢
) 01.632480:01

updatedat:
Databose Access e

Network Access

Advanced

Fig:3.9.Incomes

Data | Cloud: MongoDB Cloud X +

o cloud.mongodb.com
’Atlus 33 Harish'sOrg... ~ @  AccessManager »  Biling AllClusters  GetHelp = Harish »
B8 hhh v i Data Services  App Services Charts 2 a
Q 4
Overyiew
test < -
£ DEPLOYMENT INSERT DOCUMENT
expanses
| patabase
incomes £ O S
Data Lake Apply o B
[ SERVICES 5
Device Sync
amount: 10000
Triggers
+39:00,000+00 : 0
Data API category: "fr ing"
description:
Data Federation CreatedAt: 2
updatedAt:
Search e
Stream Proces:
8 sEcumITY y
Backup

Databose Access

Hetwork Access

Advanced t All Good

Fig.3.10.Incomes and Expenses

20



CHAPTER 4
CONCLUSION AND FUTURE WORK

4.1.CONCLUSION:

In conclusion, the MERN stack empowers developers to create feature-rich, real-
time project management applications like OPMS efficiently, with a modern and
scalable architecture that can adapt to evolving business needs and user
requirements. Using the MERN (MongoDB, Express.js, React.js, Node.js) stack for
building OPMS (Online Project Management System) offers a robust, scalable, and
efficient solution.With MongoDB as the database, data is stored in a flexible, JSON-
like format, enabling seamless integration with the Node.js backend. Express.js
provides a minimalist yet powerful framework for building web applications and APIs,
facilitating smooth communication between the frontend and the backend. React.js,
with its component-based architecture, ensures a responsive and dynamic user
interface, enhancing the user experience.Node.js, serving as the runtime
environment, enables server-side execution of JavaScript, fostering code reuse and
improving development efficiency. Additionally, Node.js's event-driven, non-
blocking 1/0 model ensures high performance and scalability, making it suitable for
handling concurrent requests in real-time applications like OPMS.Operating
expenses are the lifeblood of any business, representing the ongoing costs
necessary to keep operations running smoothly. From salaries and utilities to
marketing expenses and rent, these costs are crucial for maintaining day-to-day
activities. Analyzing and managing operating expenses effectively is essential for
businesses to sustain profitability and growth. By carefully monitoring and optimizing
these expenses, businesses can enhance efficiency, allocate resources more
effectively, and ultimately improve their bottom line. In conclusion, understanding,
controlling, and strategically managing operating expenses are vital components of

a successful business strategy.
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4.2. FUTURE WORK:

In considering future enhancements for OPMS (Online Project Management System)
using the MERN (MongoDB, Express.js, React.js, Node.js) stack, several avenues
for improvement and expansion can be explored:

1.Advanced Reporting and Analytics: Integrate data analytics and visualization
toolsto provide project managers with deeper insights into project progress, team
performance, resource allocation, and task dependencies.

2.Enhanced Collaboration Features: Introduce real-time collaboration features
suchas live chat, collaborative document editing, and interactive whiteboards to
facilitate seamless communication and collaboration among team members.
Integration with popular collaboration platforms like Slack or Microsoft Teams can
further streamline communication workflows.

3.Mobile Optimization: Develop dedicated mobile applications or optimize the
existingweb application for mobile devices to provide users with on-the-go access
to projectmanagement functionalities. Implement responsive design principles and
nativemobile features to ensure a seamless and intuitive user experience across
different devices and screen sizes.

4.Security Enhancements: Strengthen security measures to protect sensitive
projectdata and user information from unauthorized access, data breaches, and
cyber threats. Implement encryption mechanisms, role-based access control
(RBAC), multi-factor authentication (MFA), and regular security audits to ensure
compliance with industry standards and regulations.

Scalability and Performance Optimization: Continuously optimize the application
architecture and infrastructure to handle growing user traffic and data volumes
efficiently. Implement caching strategies, load balancing, horizontal scaling, and
performance monitoring tools to ensure high availability, reliability, and
responsiveness of the OPMS platform.

5.User Feedback Mechanisms: Integrate feedback collection mechanisms such as
surveys, ratings, and user analytics to gather insights into user preferences, pain
points, and feature requests. Use this feedback to prioritize future development efforts
and iteratively improve the OPMS platform based on user needs and expectations.
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APPENDICES
A. SAMPLE CODE

App.jsx:

const express = require('express')
const cors = require(‘cors');

const { db } = require('./db/db'");
const {readdirSync} = require('fs')

const app = express()

require('dotenv').config()

const PORT = process.env.PORT

//middlewares
app.use(express.json())

app.use(cors())

/Iroutes

readdirSync('./routes').map((route) => app.use(‘/api/v1’, require('./routes/' + route)))

const server = () => {
db()
app.listen(PORT, () => {
console.log('listening to port:', PORT)
)

server()
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Main.jsx:

const IncomeSchema= require("../models/IncomeModel")

exports.addincome = async (req, res) =>{
const {title, amount, category, description, date} = req.body

const income = IncomeSchema({
title,
amount,
category,
description,
date

try {
/Ivalidations

if(Mtitle || 'category || 'description || !date){
return res.status(400).json({message: 'All fields are required!'})

if(amount <= 0 || lamount === "number'}{
return res.status(400).json({message: '"Amount must be a positive number!'})
}

await income.save()

res.status(200).json({message: 'Income Added'})
} catch (error) {

res.status(500).json({message: 'Server Error'})

}
console.log(income)

}

exports.getincomes = async (req, res) =>{
try {

const incomes = await IncomeSchema.find().sort({createdAt: -1})
res.status(200).json(incomes)

} catch (error) {
res.status(500).json({message: 'Server Error'})

}
}

exports.deletelncome = async (req, res) =>{
const {id} = req.params;
IncomeSchema.findByldAndDelete(id)
.then((income) =>{
res.status(200).json({message: 'Income Deleted'})
1

.catch((err) =>{
res.status(500).json({message: 'Server Error'})
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App.js:

import React from 'react’;

import ReactDOM from 'react-dom/client’;import App from './App";
import { GlobalProvider } from './context/globalContext';import { GlobalStyle } from
" Istyles/GlobalStyle';

const root = ReactDOM.createRoot(document.getElementByld('root"));
root.render(

<React.StrictMode>

<GlobalStyle />

<GlobalProvider>

<App />

</GlobalProvider>

</React.StrictMode>
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