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ABSTRACT 

This project aims to develop a web-based car servicing center to modernize the automotive service 

industry. The platform offers customers the convenience of booking services online 24/7, with 

real-time updates and seamless communication throughout the process. Automated scheduling and 

personalized service recommendations enhance operational efficiency and ensure tailored care for 

each vehicle. Secure online payment options provide safe and hassle-free transactions, while 

transparent service tracking fosters trust and reliability. By incorporating environmentally friendly 

practices, such as reducing paper waste and optimizing travel routes, the platform promotes 

sustainability. Our goal is to improve customer satisfaction, streamline service operations, and 

establish new standards for convenience and reliability in car maintenance. This innovative 

solution aims to redefine the car servicing experience, making it more efficient, customer-focused, 

and environmentally responsible. 
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CHAPTER 1 

 INTRODUCTION  

1.1 Car Repair Center 

As technology continues to advance at an unprecedented pace, laptops have become an integral 

part of our daily lives, serving as powerful tools for work, study, and entertainment. The rapid 

evolution of laptop hardware and software means that users frequently upgrade to the latest 

models, often leaving behind fully functional devices. Simultaneously, there exists a substantial 

demand for affordable, reliable laptops, particularly in markets where brand new devices may be 

cost-prohibitive. The "Online Car Repair Center" project acknowledges these trends and seizes the 

opportunity to address these needs. By establishing a dedicated online platform, this project offers 

an eco-friendly approach to car servicing, providing a space for users to maximize the utility of 

their service. The "Online Car Repair Center" project aims to revolutionize the way car servicing 

is conducted by leveraging the power of the internet and digital technologies. This innovative 

endeavor not only addresses the growing need for convenient and eco-friendly maintenance 

solutions but also offers a platform for users to optimize the lifespan and performance of their 

vehicles. 

1.2 Motivation 

The motivation for developing our web-based car repair center arises from the need to address the 

significant challenges vehicle owners face in managing car maintenance. Traditional repair 

services often involve inconvenient processes, such as lengthy phone calls and in-person visits, 

leading to frustration and inefficiency. Additionally, the lack of transparency in service pricing 

and quality creates uncertainty for customers. Our goal is to revolutionize the car repair experience 

by leveraging modern technology. By offering features like online booking, real-time service 

tracking, and transparent pricing, our platform aims to provide a seamless, user-friendly solution. 

This approach not only enhances customer convenience and trust but also optimizes resource 

allocation for service centers. Ultimately, we seek to set a new industry standard, fostering greater 

efficiency, transparency, and satisfaction for both customers and service providers. 
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1.3 Objectives 

The primary objective of the web-based car repairing center project is to transform the car repair 

service industry by delivering a highly accessible and user-friendly online platform. This platform 

aims to enhance the user experience by allowing customers to seamlessly schedule repair 

appointments, track their vehicle's status, and interact with service providers through an intuitive 

interface. Another key objective is to optimize operational efficiency by integrating features that 

streamline appointment management, inventory control, and automated notifications, thereby 

minimizing delays and improving service delivery. The project also focuses on increasing 

accessibility by ensuring the platform is compatible with various devices, making it convenient for 

users to access services from anywhere. Effective communication is emphasized through clear 

channels such as chat support and status updates, ensuring customers remain informed and 

engaged throughout the repair process. Additionally, the platform will utilize analytics tools to 

gather and analyze data on service usage and customer preferences, providing valuable insights 

for continuous improvement. Ensuring robust security measures is also a priority to protect user 

data and maintain the platform’s reliability, fostering trust and service continuity. By addressing 

these objectives, the project aims to create a comprehensive solution that enhances both the 

customer experience and operational efficiency within the car repair industry.  

1.4 Expected Outcomes 

The successful implementation of the online car servicing center project has resulted in a 

revolutionary platform that significantly transforms the vehicle maintenance landscape. The 

outcome is a user-centric website that empowers car owners with a seamless and efficient 

experience throughout the entire servicing process. Users can effortlessly schedule appointments, 

track the progress of their vehicle maintenance in real-time, and make informed decisions based 

on proximity, service offerings, and peer reviews of certified service centers. The platform's 

intuitive interface facilitates transparent communication between car owners and service providers, 

fostering trust and collaboration. The project's success is evident in the optimization of the 

automotive service industry, saving users valuable time and resources. The positive impact extends 

to service centers, benefiting from increased visibility and streamlined operations. Overall, the 

online car servicing center has become a catalyst for positive change, offering a cutting-edge 
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solution that redefines convenience, transparency, and reliability in the realm of vehicle 

maintenance. 

1.5 Project Management and Finance  

Project Management: 

Online car repairing center project was managed using a structured approach to ensure timely 

delivery and adherence to quality standards. The project was divided into distinct phases, including 

planning, design, development, testing, and deployment. Each phase was overseen by a dedicated 

project manager who coordinated efforts among cross-functional teams, including developers, 

designers, and quality assurance specialists. Regular progress meetings and milestone reviews 

ensured that the project stayed on track, addressing any issues promptly and adapting to changes 

in requirements. Agile methodologies were employed to accommodate iterative feedback and 

continuous improvement, which allowed for flexibility and responsiveness throughout the project 

lifecycle. 

Finance: 

The financial planning for the web-based car repairing center involved a comprehensive budget 

that covered development costs, including software licensing, hardware infrastructure, and 

personnel expenses. An initial investment was allocated for market research and technology 

acquisition, followed by phased spending aligned with project milestones. Cost control measures 

were implemented to avoid budget overruns, and regular financial reviews were conducted to track 

expenditures against projections. Revenue projections were based on anticipated user 

subscriptions and service fees, with a break-even analysis performed to assess the financial 

viability of the project. Strategic financial planning ensured that resources were utilized efficiently, 

maximizing return on investment and paving the way for future scalability and growth. 

1.6 Report Layout 

The report begins with an Introduction, background study, and requirement analysis, providing an 

overview of the project, reviewing existing platforms, and detailing the development process. It 

then proceeds to the Results, Discussion, and Conclusion, analyzing system performance, 

discussing findings, and offering insights and future directions. Below is a summary of the report 
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presentation: 

Chapter 1: Introduction 

The introduction provides basic information and the work procedure of a multi-vendor site. It also 

outlines the usefulness to users, sellers, and owners. 

Chapter 2: Background Study 

This section describes the related work that has been previously completed and is currently ongoing. 

It identifies similarities and addresses the challenges effectively. 

Chapter 3: Requirement Analysis 

This chapter details all requirements for building the project, including customer, vendor, and 

admin requirements. It also defines all the necessary diagrams for the project. 

Chapter 4: Design Specification 

The design specification for our web-based car repairing center includes a responsive user interface 

built with ReactJS, seamless backend integration using NodeJS and ExpressJS, and a secure, 

scalable database with MongoDB to ensure efficient service management and user satisfaction.   

Chapter 5: Implementation and Testing 

Online car repairing center involves developing and integrating the front-end and back-end 

components, followed by rigorous testing using automated and manual methods to ensure 

functionality, security, and a seamless user experience.  

Chapter 6: Impact on Society, Environment, and Sustainability 

The web-based car servicing center enhances societal convenience and operational efficiency while 

promoting environmental sustainability through reduced paper use and optimized resource 

management.  

Chapter 7: Conclusion And Future Scope 

The web-based car repairing center project has significantly improved service efficiency and user 

convenience, with future potential for incorporating advanced diagnostics and AI-driven 

recommendations to further enhance operational effectiveness and customer satisfaction. 
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CHAPTER 2 

Background 

2.1 Background Study 

The background study for our web-based car servicing center involves a comprehensive 

examination of the automotive service industry, focusing on current trends, challenges, and 

opportunities. We explore the increasing demand for convenient and efficient car maintenance 

solutions amidst busy lifestyles. Additionally, we analyze the shift towards digitalization and 

online platforms in the service sector. Understanding consumer behavior, market dynamics, and 

technological advancements provides valuable insights for designing a user-centric and 

competitive web-based car servicing center. This background study informs our project's direction 

and strategies, ensuring alignment with industry trends and meeting the evolving needs of 

customers. 

2.2 Related Site 

There are existing sites like https://www.shebarentacar.com/online-rent-a-car-in-

dhaka/online-car-service-bangladesh/ and https://garivara.com.bd/ that offer similar services. 

However, our project aims to create a more optimized platform at a lower cost, while adding a 

wide range of product categories to enhance the customer experience. By focusing on efficiency 

and variety, we strive to provide a superior and more affordable solution for our users. 

 

Fig: 2.1 Garivara Car Homepage 
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2.3 Comparative Analysis 

When evaluating the web-based car repairing center against traditional and existing online service 

platforms, several key factors highlight its competitive advantages and unique positioning. 

❖ Traditional Car Repair Centers: Traditional service centers often rely on in-person 

interactions and phone calls for scheduling and service inquiries. This can lead to 

inefficiencies, such as missed appointments and lack of real-time updates. Customers 

frequently experience delays due to manual booking processes and limited visibility into the 

status of their vehicle. Additionally, traditional centers may lack comprehensive data collection 

and analysis, which can hinder personalized service and operational optimization. 

❖ Existing Online Platforms: While several online platforms offer car repair services, many 

suffer from fragmented user experiences and limited integration between scheduling, 

communication, and tracking features. Some platforms may focus on specific aspects, such as 

appointment scheduling or repair tracking, without providing a holistic solution. This can result 

in a disjointed experience for users who need to navigate multiple systems or platforms to 

complete their service requests. 

❖ Web-Based Car Repairing Center Project: This project addresses the shortcomings of both 

traditional and existing online platforms by providing a unified, user-friendly interface that 

integrates scheduling, tracking, and communication features. It offers a streamlined process 

for users to book appointments, receive real-time updates, and interact with service providers 

through a single platform. Additionally, the project incorporates advanced analytics to deliver 

personalized service recommendations and optimize operational efficiency. Enhanced security 

measures and multi-device compatibility further distinguish the platform, ensuring a reliable 

and accessible service for a broad user base. 

In summary, the web-based car repairing center project aims to offer a more efficient, integrated, 

and user-centric solution compared to traditional and existing online alternatives, positioning itself 

as a superior option in the car repair service market. 

2.4 Scope of the Problem  

The current landscape of car repair services is often characterized by inefficiencies and limitations 

that impact both service providers and customers. Traditional car repair centers primarily operate 
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through in-person interactions and telephone communications, which can lead to several problems. 

For customers, these conventional methods often result in cumbersome processes for scheduling 

appointments, tracking the status of their vehicle, and obtaining real-time updates. The reliance on 

manual systems increases the likelihood of errors, such as missed appointments and 

miscommunication, which can adversely affect customer satisfaction and trust. 

Moreover, traditional car repair centers frequently lack effective systems for managing service 

workflows, inventory, and customer data. This can result in delays, increased operational costs, 

and suboptimal service delivery. The absence of integrated digital tools means that service 

providers may struggle with fragmented data, making it difficult to analyze trends, optimize 

processes, and deliver personalized customer experiences. As a result, there is often a significant 

gap between customer expectations and the service provided. 

Existing online platforms for car repair services offer some solutions but frequently fall short in 

several areas. Many platforms are fragmented, providing isolated functionalities such as 

appointment scheduling or repair tracking without seamless integration. This can lead to a 

disjointed user experience where customers must navigate multiple systems to complete their 

service requests. Additionally, some platforms lack comprehensive features for communication, 

feedback, and data analysis, which further limits their effectiveness and user satisfaction. 

The web-based car repairing center project aims to address these issues by offering a unified digital 

solution that integrates key functionalities into a single platform. This includes features for 

scheduling appointments, tracking vehicle status, communicating with service providers, and 

managing inventory. By leveraging advanced analytics and user-friendly design, the project seeks 

to enhance operational efficiency, reduce errors, and improve the overall customer experience. 

Additionally, the platform will ensure accessibility across various devices, enabling users to 

interact with the service center from any location. 

The scope of the problem is thus defined by the need to overcome inefficiencies in traditional car 

repair methods and the limitations of existing online solutions. The project seeks to deliver a 

holistic, unified, and user-focused platform to bridge these gaps and deliver a more effective and 

satisfying car repair service experience for both customers and service providers. 
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2.5 Challenges 

The creation and deployment of an online car repairing center face several significant challenges 

that need to be addressed to ensure the project's success. 

❖ Integration with Existing Systems: One major challenge is integrating the new web-based 

platform with existing systems and technologies used by car repair centers. Many service 

providers may rely on legacy software or manual processes that are not easily compatible with 

modern web solutions. Ensuring seamless integration with these systems, such as inventory 

management and diagnostic tools, requires careful planning and technical expertise. 

❖ Data Security and Privacy: Protecting sensitive customer data is a critical challenge. The 

platform will handle personal information, vehicle details, and payment data, making it 

essential to implement robust security measures. This includes encryption, secure 

authentication methods, and regular security audits to prevent data breaches and ensure 

compliance with data protection regulations. 

❖ User Adoption and Training: Encouraging adoption of the new platform among service 

providers and customers can be challenging. Some users may be resistant to change or 

unfamiliar with digital tools. Providing comprehensive training and support is crucial to help 

users transition smoothly and utilize the platform effectively. 

❖ Scalability and Performance: As the platform grows and attracts more users, maintaining 

performance and scalability becomes a challenge. The system should be built to accommodate 

growing site visits and transaction frequency without compromising speed or reliability. This 

requires investing in scalable infrastructure and optimizing the platform’s performance through 

regular updates and maintenance. 

❖ User Experience and Interface Design: Creating an intuitive and user-friendly interface is 

essential for the platform’s success. The design must accommodate a diverse user base, 

including those with varying levels of technical proficiency. Ensuring that the platform is easy 

to navigate and visually appealing requires careful design and usability testing. 

❖ Integration of Advanced Features: Incorporating advanced features such as real-time vehicle 

tracking, AI-driven diagnostics, and personalized recommendations presents technical 

challenges. Developing these features requires significant expertise in software development, 

data analysis, and artificial intelligence, which can be resource-intensive. 
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❖ Regulatory Compliance: Adhering to industry regulations and standards is crucial. This 

includes ensuring that the platform meets legal requirements for data protection, financial 

transactions, and digital accessibility. Navigating the regulatory landscape and implementing 

necessary compliance measures can be complex and time-consuming. 

Addressing these challenges effectively is vital for the successful implementation and operation of 

the web-based car repairing center, ensuring it meets user needs and achieves its objectives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



©Daffodil International University, Bangladesh                                                                                                   10 

CHAPTER 3   

Requirement Specification 

 

3.1 Business Process Modeling  

Online web-based car repairing center involves detailing key processes to ensure efficiency and a 

seamless user experience. 

The first process is Customer Booking. Customers access the platform, where they can select the 

type of service needed, choose a preferred date and time, and provide vehicle details. This intuitive 

booking system simplifies the process, making it quick and easy for customers to schedule their 

services. 

Next is Service Scheduling. Once a booking is made, the system automatically schedules the 

service, assigning the task to the appropriate service center and technician based on availability 

and specialization. This automated scheduling ensures optimal resource utilization and minimizes 

downtime. 

The third process is Service Execution. On the scheduled date, the assigned technician performs 

the service. Throughout this process, the platform updates the service status in real-time, allowing 

customers to track the progress of their vehicle servicing. This transparency enhances customer 

trust and satisfaction. 

Following the service, the Payment and Invoicing process begins. The system generates an 

invoice detailing the services rendered. Customers can make payments online using various 

payment methods, and the platform confirms the transaction, ensuring a smooth and secure 

payment process. 

Finally, the Feedback and Support process involves prompting customers to provide feedback 

on their service experience. This feedback is crucial for continuous improvement. The platform 

also offers robust support through chatbots and customer service representatives to address any 

issues or additional queries promptly. 

By meticulously modeling these processes, our web-based car servicing center can operate 

smoothly, enhance customer satisfaction, and efficiently manage resources, ensuring a high-quality 

service experience for all users. 
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3.2 Requirement Collection and Analysis  

The phase of gathering and analyzing requirements for the web based car servicing center project 

involves a structured approach to understanding and addressing stakeholder needs. Key 

stakeholders, including car repair center owners, service technicians, customers, and 

administrators, are engaged through interviews, surveys, and focus groups to identify their specific 

needs and challenges with current servicing processes. Functional requirements include essential 

features such as appointment scheduling, service tracking, real-time updates, and customer 

communication channels, alongside inventory management and automated reminders to enhance 

operational efficiency. Non-functional requirements address performance, usability, and security, 

ensuring a seamless user experience across various devices with fast response times and robust 

data protection. Technical requirements focus on selecting appropriate technologies for web 

development and system integration, as well as ensuring scalability for future growth. 

Additionally, compliance with industry standards and regulations, such as data protection laws and 

financial transaction security, is critical. By thoroughly gathering and analyzing these 

requirements, the project aims to create a comprehensive and effective web-based car servicing 

platform that meets stakeholder expectations and supports streamlined service delivery. 

 

3.3 Use Case Modeling and Description  

The use case model for our web-based car servicing center encapsulates the customer journey 

seamlessly. Customers initiate the process by booking service appointments online, after which 

service providers access and execute maintenance tasks. Throughout the process, customers 

receive real-time notifications regarding service progress and completion. Post-service, they 

conveniently settle payments online and offer feedback to enhance service quality. 

Sure, here's a textual description of the use case diagram for a web-based car servicing center. 

This will outline the actors and their respective use cases. 

❖ Actors: 

• Customer 

• Service Technician (Service Center Staff) 

• Administrator 
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Figure 3.3.1: Car Repairing System Interaction Diagram. 

❖ System Interaction Diagram: 

• Register/Login 

• Book Service 

• View Service History 

• Make Payment 

• Manage Appointments 

• Update Service Status 

• Generate Reports 

• Manage Users 

Use Case Diagram Description: 

❖ Register/Login 

• Actor: Customer, Administrator 

• Description: Allows customers and administrators to register and log into the system. 
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❖ Book Service 

• Actor: Customer 

• Description: Enables customers to book a car service by selecting the type of service, date, and 

time. 

 

❖ View Service History 

• Actor: Customer 

• Description: Allows customers to view the history of services performed on their vehicles. 

❖ Make Payment 

• Actor: Customer 

• Description: Facilitates online payment for services rendered. 

 

❖ Manage Appointments 

• Actor: Service Technician 

• Description: Enables service center staff to view and manage upcoming service appointments. 

 

❖ Update Service Status 

• Actor: Service Technician 

• Description: Allows service center staff to update the status of ongoing services. 

 

❖ Manage Users 

• Actor: Administrator 

• Description: Enables the administrator to manage user accounts, including adding, removing, 

and updating user information. 

 

3.4 Logical Data Model 

Online web-based car servicing center organizes key entities to support efficient data management 

and service delivery. The Customer entity includes essential information such as ID, name, contact 

details, and associated vehicle data. The Vehicle entity captures specifics like ID, make, model, 

year, and VIN. Appointment records details about service requests, linking to both customers and 

vehicles, and includes fields for service type, scheduled date, and status. The Service entity defines 
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various service types with details on ID, description, and cost. Technician profiles include ID, 

name, and specialization, while Repair History tracks previous repairs linked to vehicles and 

appointments. The Inventory entity manages parts and supplies, recording ID, name, quantity, and 

cost. This model ensures a structured and integrated approach, enabling efficient management of 

customer interactions, service processes, and operational resources.  

Figure 3.4.1: Logical Schema. 

3.5 Design Requirement  

Online web based car servicing center will be built using a combination of advanced technologies 

to deliver a high-performance, scalable, and user-friendly platform: 

❖ ReactJS: This JavaScript library will be employed to create a dynamic and responsive user 

interface. ReactJS facilitates the development of interactive components and real-time updates, 

ensuring a smooth and engaging experience for users as they navigate through scheduling, 

tracking, and communication features. 

❖ NodeJS: Serving as the server-side runtime environment, NodeJS will handle the execution of 

JavaScript code, manage server operations, and handle asynchronous requests. Its non-

blocking architecture will ensure high performance and scalability, accommodating a growing 

number of users and transactions efficiently. 

❖ ExpressJS: This minimal and flexible NodeJS framework will be used to build the 

application’s backend, managing HTTP requests and routing. ExpressJS simplifies the 
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development of RESTful APIs, enabling effective communication between the client-side 

ReactJS components and the server. 

❖ MongoDB: The NoSQL database MongoDB will be utilized for its flexibility and scalability. 

It will store and manage various types of data, including customer details, vehicle information, 

service records, and appointment schedules, allowing for efficient data retrieval and updates. 

❖ Firebase: Firebase will provide real-time data synchronization, user authentication, and secure 

cloud storage. Its services will support seamless interactions between users and the platform, 

enabling real-time updates on service status and secure management of user data. 

❖ Tailwind CSS: This utility-first CSS framework will be used to design a responsive and 

visually consistent user interface. Tailwind CSS allows for rapid and customized styling, 

ensuring that the platform’s design is both attractive and functional across various devices. 

❖ Date FNS: For handling and formatting dates, Date FNS will be integrated. This library will 

manage scheduling and time-related data accurately, facilitating reliable appointment bookings 

and notifications. 

❖ DaisyUI: To expedite the development process and maintain a cohesive design, DaisyUI will 

provide a set of pre-designed, customizable UI components. These components will enhance 

the visual consistency and usability of the application. 

Together, these technologies will create a robust, efficient, and aesthetically pleasing web-based 

car servicing center, meeting the needs of users and service providers alike. 
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Chapter 4 

DESIGN SPECIFICATION 

 
4.1 Front-end Design 

Designing the front end is an essential aspect of system development as it constitutes the 

presentation layer where users interact with the platform. This section enables users to 

communicate and utilize the platform’s services, necessitating a design that is easy to use and user-

friendly. Therefore, we aimed for simplicity in the design. Figures 4.1.1 and 4.1.2 illustrate the 

home page of our system, which includes navigation to access all features and a login option for 

customers. 

 

 
 

Figure 4.1.1: Welcome Page of the website. 
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Figure 4.1.2: Home page of the website Service Area 

 

Figures 4.1.2 and 4.1.3 illustrate the services offered through this system. This section will briefly 

outline the types of resources available to customers or clients from the system, detailing how 

communication is facilitated and the range of car services provided. 
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Figure 4.1.3: Book Service 

 

Figure 4.1.4 section of the page dedicated to outlining the goals of this project, which includes 

the mission, vision, and core values that drive its development. 

 

 
 

Figure 4.1.4: My Booking Area 
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The following figures, 4.1.5 and 4.1.6, illustrate the login and sign-up interfaces of our system. 

These pages include fields for entering a name, email, and password, which are required to access 

all features of the platform. Additionally, they provide options for both login and sign-up for 

clients.  

 
 

Figure 4.1.5: User Login Screen 

 

 

 
 

Figure 4.1.6: Sign Up Page 
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4.2 Back-end Design  

The core functionality within an application depends on its backend infrastructure. In this section, 

we will explore our back-end database and highlight some key code components. To start, we will 

present the database. 

❖ Back-end for Car Repair Center dataset 

This design is the core of the web design system, functioning on the server side to store user data. 

It processes and retrieves information as needed, as illustrated in Figure 4.2.1. 

 
 

Figure 4.2.1: Car Repair Center Dataset 

 

 

❖ Back-end for Service 

Figure 4.2.2 illustrates the backend interface of services.  
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Figure 4.2.2: Server-Side Dataset 

 

❖ Back-end for Booking 

Figure 4.2.3 illustrates the backend interface for managing bookings.  
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Figure 4.2.3: Booking Management Data 

 

 

❖ Back-end for Login and Sign Up 

Figure 4.2.4 is the back–end of the login and sign up 
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Figure 4.2.4: Back-end login and sign up 

 

 

4.3 Interaction Design and UX 

Effective interaction design and user experience (UX) are crucial for the success of our web-based 

car servicing center. These elements ensure that users can easily navigate our platform, making 

their experience seamless and satisfying. 

 

❖ Interaction Design: 

Our platform is designed with user-friendly interactions at its core. The interface is intuitive, with 

clear navigation menus, concise instructions, and easily identifiable buttons for actions like 

booking services, making payments, and accessing service history. Interactive elements such as 

drop-down menus, auto-fill forms, and real-time notifications enhance user engagement. We 
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employ responsive design principles to ensure the platform functions well on various devices, 

including smartphones, tablets, and desktops. 

❖ User Experience (UX): 

The UX design focuses on delivering a smooth, efficient, and enjoyable experience for our users. 

We prioritize ease of use, ensuring that even non-tech-savvy customers can navigate the platform 

with minimal effort. The booking process is streamlined, allowing users to schedule services with 

just a few clicks. Our design emphasizes clarity and simplicity, reducing cognitive load and 

making information easily accessible. 

Additionally, we incorporate user feedback mechanisms to continuously improve the platform. 

Regular UX testing and updates ensure that the platform evolves to meet users' needs and 

preferences. By focusing on both interaction design and UX, we create a platform that not only 

meets functional requirements but also provides a pleasant and efficient user journey. 

 

4.4 Implementation Requirements 

Online car servicing center project requires a combination of technologies and infrastructure to 

ensure a robust, scalable, and efficient platform. The following components outline the core 

requirements for successful implementation: 

❖ Backend Development: 

• NodeJS: As the server-side runtime environment, NodeJS will manage asynchronous 

operations and handle server logic efficiently. It will be responsible for processing client 

requests, managing data interactions, and ensuring smooth operation of the backend services. 

• ExpressJS: This framework will be used to build the RESTful APIs required for 

communication between the client-side application and the server. It will facilitate routing, 

middleware integration, and management of HTTP requests. 

❖ Frontend Development: 

• ReactJS: The user interface will be developed using ReactJS, enabling the creation of a 

dynamic and interactive frontend. ReactJS’s component-based architecture will allow for 

reusable UI components, real-time updates, and a responsive design that enhances user 

experience. 
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❖ Database Management: 

• MongoDB: The platform will use MongoDB as its NoSQL database solution to handle and 

organize different types of data, including customer profiles, vehicle details, service records, 

and appointment schedules. MongoDB’s flexible schema design supports the scalability and 

dynamic nature of the data. 

❖ Real-Time Data and Authentication: 

• Firebase: Firebase will be integrated for real-time data synchronization and secure 

authentication. It will handle user login, registration, and session management while ensuring 

data consistency across multiple devices. Firebase’s cloud storage will also support secure file 

management and data backups. 

❖ User Interface and Styling: 

• Tailwind CSS: This utility-first CSS framework will be employed to design a responsive and 

visually appealing user interface. Tailwind CSS allows for rapid styling and customization, 

ensuring that the platform is both attractive and functional across various screen sizes and 

devices. 

• DaisyUI: This component library will be used to provide pre-designed UI elements, enhancing 

the consistency and usability of the platform’s design. DaisyUI will streamline development by 

offering ready-to-use components that align with the overall aesthetic. 

❖ Date Handling: 

• Date FNS: For accurate and efficient date manipulation, Date FNS will be used. This library 

will manage date formatting, scheduling, and time-related functionalities, ensuring that 

appointment management and notifications are precise. 

❖ Infrastructure and Hosting: 

• The project will require a reliable hosting solution to deploy the application, such as cloud-

based platforms (e.g., AWS, Heroku) that offer scalability, security, and high availability. 

Continuous integration and deployment (CI/CD) pipelines will be set up to automate testing and 

deployment processes. 
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• These implementation requirements collectively ensure that the web-based car servicing center 

will be a comprehensive, user-friendly, and scalable solution, capable of delivering efficient 

service management and a seamless user experience. 
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CHAPTER 5  

Implementation and Testing  

 

5.1 Implementation of Database 

Actualizing a data collection framework is urgent for the consistent working of our web-based car 

repair center. Starting with database plan, we fastidiously structure tables, areas, and connections 

to precisely speak to our information show. Selecting a appropriate MongoDB is vital, considering 

variables like versatility and compatibility. MongoDB uses the MongoDB Query Language 

(MQL), designed for easy use by developers. The documentation compares MQL and SQL syntax 

for common database operations. Once finalized, we continue with database execution, making 

tables, characterizing connections, and populating starting information. Security measures, 

counting get to controls and information encryption, are fundamental to secure delicate client data. 

Thorough testing guarantees unwavering quality and execution, with optimization for productivity. 

Furthermore, reinforcement and catastrophe recuperation conventions are built up to relieve 

potential information misfortune or debasement. Through this fastidious execution prepare, we lay 

a strong establishment for the unwavering quality, security, and execution of our web-based car 

repair center's database, guaranteeing consistent operation and information astuteness. 

 

 
 

Figure 5.1.1: Data Storage Design 
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5.2 Implementation of Front-end Design  

Implementing the user interface design for our car repair center will be a crucial step in creating 

an engaging and user-friendly interface for our clients. Starting with wireframing and prototyping, 

we build up the format and usefulness of each page, guaranteeing a consistent client encounter. 

Through fastidious UI plan, we create outwardly engaging interfacing that adjust with our brand 

personality and reverberate with our target gathering of people. Responsive plan standards are at 

that point connected to guarantee ideal convenience over gadgets, from desktops to smartphones. 

Advancement utilizing HTML/Tailwind CSS brings the visual mockups to life, whereas JavaScript 

includes interactivity and energetic usefulness to improve client engagement. Integration with the 

backend empowers consistent information trade and substance era, guaranteeing a cohesive client 

involvement. Careful cross-browser testing guarantees compatibility over distinctive stages, 

whereas client testing gives important input for iterative changes. By centering on these usage 

steps, we point to convey a front-end plan that not as it were meets but surpasses the desires of our 

clients, improving their by and large fulfillment and driving engagement with our web-based car 

repair center.  

 

This is the home page of Web Based Online Car Repair Center. Here show some option as login 

option, my booking, testimonial, team etc. 

 

 
 

Figure 5.2.1: Main Page Layout 
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Displays my bookings for the Online Car Repair Center. And in this page show my booking add 

the product and buy. 

 

 
Figure 5.2.2: Booking Interface Layout 

 

The team member section of the Online Car Repair Center. Here show some option as login 

option, my booking, testimonial, team etc. 

 

 
Figure 5.2.3: Meet the Team Page Layout 
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This section of the Online Car Repair Center focuses on the main page services. Here show some 

option as login option, my booking, testimonial, team etc. 

 

 
Figure 5.2.4: Service Page Design 

 

5.3 Testing Implementation  

Effective testing is crucial for our web based car servicing center to guarantee reliability and 

performance. This involves employing different testing methods, following systematic procedures, 

utilizing various environments, and incorporating automation. 

❖ Testing Types: 

• Unit Testing: Individual components like booking and payment modules are tested in isolation 

to ensure correct functionality. 

• Integration Testing: Ensures seamless interactions between different modules, such as user 

authentication and service booking. 

• System Testing: Validates the complete and integrated system, covering end-to-end scenarios 

like user registration and payment processing. 

• User Acceptance Testing (UAT): Real users test the platform to ensure it meets user 

expectations and requirements. 
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• Performance Testing: Assesses the platform's ability to handle multiple users and extreme 

conditions, ensuring scalability and stability. 

❖ Testing Procedures: 

• Test Planning: Define objectives, resources, and schedule for testing activities. 

• Test Design: Create detailed test cases and scenarios for each testing type. 

• Test Execution: Conduct tests, documenting results and issues. 

• Bug Tracking: Log, prioritize, and resolve defects using a bug tracking system. 

• Regression Testing: Re-test after fixes to ensure new changes do not introduce new issues. 

❖ Testing Environments: 

• Development Environment: Initial testing during development to catch early defects. 

• Staging Environment: Comprehensive testing before deployment, mirroring the production 

environment. 

• Production Environment: Post-deployment testing in the live environment to verify real-world 

functionality. 

❖ Automation: 

• Automate Repetitive Tests: Such as unit and regression tests to save time and reduce errors. 

• Performance Testing: Automate load and stress tests for reliable performance metrics. 

• Continuous Integration: Integrate automated tests into the CI/CD pipeline for continuous 

validation of code changes. 

By implementing these comprehensive testing strategies, we ensure our web-based car servicing 

center delivers a high-quality, reliable, and user-friendly experience. 

5.4 Test Results and Reports 

For the web based car repairing center project, test results and reports are essential to ensure the 

platform's quality and functionality. Testing will encompass various stages, including unit tests, 

integration tests, system tests, and user acceptance tests. Each phase will generate detailed reports 

outlining test cases, execution results, encountered issues, and system performance. These reports 
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will document any deviations from expected outcomes, providing clear insights into bugs and areas 

for improvement. The findings will be reviewed regularly to address issues promptly and enhance 

the system's reliability and user experience. By maintaining thorough and transparent test results 

and reports, we will ensure that the platform operates smoothly and meets all user requirements, 

delivering a dependable and efficient car repair service. 
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CHAPTER 6 

Impact on Society, Environment, and Sustainability 
 

6.1 Impact on Society  

My Online car servicing center aims to have a profound and positive impact on society by 

revolutionizing the automotive service industry. Through innovative technology and a customer-

centric approach, we address several societal needs and contribute to broader social welfare. 

❖ Increased Accessibility and Convenience: One of the primary societal benefits of our 

platform is increased accessibility. By offering online booking and real-time updates, we make 

car servicing more convenient for customers, eliminating the need for time-consuming visits 

to service centers. This is particularly beneficial for individuals with busy schedules, limited 

mobility, or those living in remote areas, ensuring they have access to essential vehicle 

maintenance services. 

❖ Job Creation and Economic Growth: The establishment of our web-based service center 

generates employment opportunities in various sectors, including technology, customer 

service, and automotive repair. By creating jobs and supporting local suppliers and businesses, 

we contribute to economic growth and community development. Furthermore, our 

commitment to fair wages and safe working conditions ensures that our employees can thrive, 

fostering a positive work environment. 

❖ Enhanced Road Safety: Regular maintenance and timely servicing are critical for vehicle 

safety. Our platform promotes these practices by making it easier for vehicle owners to 

schedule and track their maintenance needs. By ensuring that vehicles are well-maintained, we 

help reduce the risk of accidents caused by mechanical failures, thereby enhancing overall road 

safety. 

❖ Environmental Responsibility: Our commitment to sustainability has a ripple effect on 

society by promoting environmental responsibility. By reducing paper usage, implementing 

waste management and recycling programs, and encouraging the use of eco-friendly products, 

we contribute to a healthier environment. Educating customers on sustainable practices further 

amplifies this impact, fostering a culture of environmental stewardship. 

❖ Empowering Consumers: Our transparent pricing and service tracking systems empower 

consumers by providing them with detailed information and control over their vehicle 



©Daffodil International University, Bangladesh                                                                                                   34 

maintenance. This transparency builds trust and helps customers make informed decisions, 

reducing the likelihood of being overcharged or receiving unnecessary services. 

❖ Community Engagement: We actively engage with local communities through partnerships, 

sponsorships, and support for social initiatives. By participating in and sponsoring local events, 

offering free car maintenance workshops, and supporting road safety campaigns, we strengthen 

our ties to the community and contribute to societal well-being. 

In conclusion, our web-based car servicing center not only improves the convenience and quality 

of automotive services but also makes significant contributions to societal welfare. By enhancing 

accessibility, promoting job creation, ensuring road safety, fostering environmental responsibility, 

empowering consumers, and engaging with the community, we strive to create a positive and 

finaling effects on the community.  

6.2 Impact on the Environment  

Online car servicing center is committed to minimizing its environmental impact by integrating 

sustainable practices and leveraging digital technologies. Our approach focuses on reducing waste, 

conserving energy, and promoting eco-friendly alternatives within the automotive service industry. 

❖ Reduction in Paper Usage: Transitioning to a web-based platform allows us to significantly 

reduce paper consumption. Traditional car servicing centers rely heavily on paper for 

appointments, invoices, and records. By digitizing these processes, we eliminate the need for 

paper, thereby conserving trees and reducing waste. Electronic records, online scheduling, and 

digital invoicing are more efficient and environmentally friendly. 

❖ Energy Efficiency: Our service centers prioritize energy efficiency by using energy-saving 

technologies and practices. We equip our facilities with energy-efficient lighting, HVAC 

systems, and equipment. Additionally, we explore the use of renewable energy sources, such 

as solar or wind power, to further reduce our carbon footprint. 

❖ Waste Management and Recycling: Effective waste management is a cornerstone of our 

environmental strategy. We implement comprehensive recycling programs for materials such 

as used oil, tires, and car parts. Partnering with certified recycling companies ensures that 

hazardous materials are disposed of responsibly. Furthermore, we encourage customers to 

participate in recycling programs, promoting a culture of environmental responsibility. 
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❖ Promoting Eco-friendly Products: We prioritize the use of environmentally friendly 

products and materials in our services. This includes biodegradable cleaning agents, eco-

friendly lubricants, and parts made from recycled materials. By offering these sustainable 

options, we help reduce the environmental impact of vehicle maintenance. 

❖ Vehicle Emissions Reduction: Regular vehicle maintenance is crucial for reducing emissions. 

Our platform promotes timely servicing, including engine tuning, emissions system checks, 

and proper tire inflation, which helps vehicles run more efficiently and produce fewer 

pollutants. Educating customers on the importance of regular maintenance contributes to a 

broader effort to reduce vehicular emissions. 

❖ Digital Innovations: Our online platform minimizes the need for physical travel to service 

centers, which can reduce carbon emissions associated with transportation. Remote diagnostics 

and online consultations further decrease the environmental impact by reducing unnecessary 

trips and optimizing service visits. 

❖ Customer Education: Educating our customers on sustainable practices is a key part of our 

mission. We provide tips and information on how to maintain their vehicles in an eco-friendly 

manner, such as adopting fuel-efficient driving habits and selecting sustainable products. This 

empowers our customers to make environmentally conscious decisions. 

In conclusion, our web-based car servicing center is dedicated to integrating sustainable practices 

that minimize our environmental impact. By reducing paper usage, conserving energy, managing 

waste responsibly, promoting eco-friendly products, and educating customers, we strive to 

contribute positively to the environment and set a standard for sustainability in the automotive 

service industry. 

6.3 Ethical Aspects 

Implementing a web-based car servicing center involves several ethical considerations to ensure 

we operate with integrity, transparency, and respect for all stakeholders. Our approach to ethical 

business practices covers customer privacy, fair pricing, transparency, employee welfare, and 

environmental responsibility. 

❖ Customer Privacy and Data Protection: One of the primary ethical concerns in a web-based 

platform is the protection of customer data. We prioritize robust data security measures to 
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safeguard personal information. This includes encryption, secure payment gateways, and 

compliance with data protection regulations such as GDPR. Ensuring that customer data is 

handled with the utmost confidentiality builds trust and promotes a secure online environment. 

❖ Fair Pricing and Transparency: Transparency in pricing is crucial to maintaining an ethical 

relationship with our customers. We provide clear and upfront pricing information for all 

services, avoiding hidden fees or unexpected charges. Our online platform features detailed 

service descriptions and cost breakdowns, allowing customers to make informed decisions. 

This transparency fosters trust and ensures that customers feel valued and respected. 

❖ Honest Communication: Ethical business practices demand honest and open communication 

with our customers. We commit to providing accurate information about service timelines, 

potential issues, and vehicle conditions. Misleading or deceptive practices are strictly avoided, 

and we aim to educate our customers about their vehicle’s needs and the services we provide. 

❖ Employee Welfare: The well-being of our employees is a top priority. We ensure fair wages, 

safe working conditions, and opportunities for professional development. By fostering a 

positive and respectful work environment, we empower our employees to perform their best 

and uphold our company’s ethical standards. Employee engagement programs and regular 

feedback sessions help us maintain a motivated and satisfied workforce. 

❖ Environmental Responsibility: Our commitment to environmental sustainability is a key 

ethical consideration. We implement eco-friendly practices such as reducing paper usage, 

recycling materials, and using biodegradable products. By promoting regular vehicle 

maintenance, we help reduce emissions and promote a cleaner environment. Educating 

customers on sustainable practices further amplifies our environmental impact. 

❖ Accessibility and Inclusivity: Ensuring our platform is accessible to all individuals, including 

those with disabilities, is an ethical imperative. We adhere to web accessibility standards, 

providing features such as screen reader compatibility and keyboard navigation. This 

inclusivity ensures that everyone can benefit from our services. 

❖ Community Engagement: Ethical business practices extend beyond our immediate 

operations to our broader community involvement. We engage with local communities through 

sponsorships, partnerships, and support for social initiatives. This includes participating in road 

safety campaigns, offering free maintenance workshops, and supporting local environmental 

projects. 
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In conclusion, our web-based car servicing center is dedicated to upholding the highest ethical 

standards. By focusing on customer privacy, fair pricing, honest communication, employee 

welfare, environmental responsibility, accessibility, and community engagement, we strive to 

operate a business that is not only successful but also ethical and socially responsible. 

6.4 Sustainability Plan  

Our resource efficiency plan for the web based car repairing center encompasses environmental, 

social, and economic dimensions to ensure long-term viability and positive impact. This plan is 

designed to minimize our environmental footprint, promote social responsibility, and maintain 

economic sustainability through strategic initiatives and continuous improvement. 

❖ Environmental Sustainability: 

• Digital Transformation: By digitizing booking, invoicing, and record-keeping processes, we 

significantly reduce paper consumption. This shift not only conserves natural resources but 

also streamlines operations for better efficiency. 

• Eco-friendly Products: We prioritize the use of biodegradable cleaning agents, eco-friendly 

lubricants, and recycled parts. Partnering with suppliers who share our commitment to 

sustainability ensures a reduced environmental impact throughout our supply chain. 

• Waste Management: Implementing comprehensive recycling programs for materials like used 

oil, tires, and car parts helps us manage waste responsibly. We also ensure that hazardous 

materials are disposed of safely, reducing environmental contamination. 

❖ Responsible Data Handling: 

• Data Security: We employ robust cybersecurity measures to protect customer data, ensuring 

compliance with data protection regulations such as GDPR. Secure handling of personal 

information builds customer trust and supports ethical business practices. 

• Data Minimization: Collecting only necessary data and using it responsibly ensures that we 

respect user privacy while enhancing the overall user experience. 

 

❖ Social Responsibility: 

• Community Engagement: We actively engage with local communities through educational 

workshops on vehicle maintenance, road safety campaigns, and support for local 
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environmental initiatives. This strengthens our ties with the community and promotes a culture 

of responsibility. 

• Accessibility: Ensuring our platform is accessible to all, including people with disabilities, 

reflects our commitment to inclusivity. Adhering to web accessibility standards helps us serve 

a broader customer base effectively. 

❖ Continuous Improvement: 

• Feedback Mechanisms: Regularly soliciting feedback from customers and employees allows 

us to identify areas for improvement. This feedback loop helps us make data-driven decisions 

to enhance service quality and user satisfaction. 

• Technology Upgrades: Staying updated with the latest technological advancements enables us 

to improve our platform’s efficiency, security, and user experience continuously. 

❖ Ethical Business Practices: 

• Transparent Pricing: Clear, upfront pricing information and detailed service descriptions 

ensure that customers make informed decisions. This transparency fosters trust and loyalty. 

• Honest Communication: We commit to providing accurate information about service timelines, 

potential issues, and vehicle conditions, avoiding any misleading practices. 

❖ Employee Engagement: 

• Fair Wages and Conditions: Ensuring fair compensation and safe working conditions for our 

employees is essential for maintaining a motivated and productive workforce. 

• Professional Development: Offering training and development opportunities helps our 

employees grow their skills and advance their careers, contributing to our company’s long-

term success. 

By incorporating these sustainable practices, our web-based car servicing center seeks to positively 

affect the environment, society, and economy, ensuring enduring success and viability. 
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CHAPTER 7 

Conclusion and Future Scope 

 

7.1 Discussion and Conclusion 

Implementation of online car repairing center marks a significant milestone in modernizing the 

automotive service industry. Through this project, we have addressed various challenges and 

considerations, from technical implementation to user experience design, with the overarching 

goal of delivering a seamless and convenient service experience to our customers. In discussing 

the project, it is evident that several key points have emerged. Firstly, the integration of advanced 

technologies such as AI-driven analytics and IoT devices promises to revolutionize how car 

servicing is conducted, enhancing efficiency, accuracy, and service quality. By leveraging these 

technologies, we can optimize operations, reduce turnaround times, and improve the overall 

customer experience. Moreover, our focus on user-centric design principles has been instrumental 

in creating an intuitive and user-friendly platform that meets the needs and expectations of our 

customers. Through extensive user testing and feedback collection, we have iteratively refined the 

platform to ensure usability, accessibility, and customer satisfaction. In conclusion, the 

development of our web-based car servicing center represents a significant step forward in 

modernizing the automotive service industry. By embracing technology, prioritizing user 

experience, and fostering a culture of continuous improvement, we are well-positioned to deliver 

innovative solutions that meet the evolving needs of our customers and drive long-term success. 

As we move forward, we remain committed to delivering exceptional service experiences, driving 

customer satisfaction, and shaping the future of car servicing. 

7.2 Scope for Further Developments 

My online car repairing center represents just the beginning of a journey towards innovation and 

excellence in the automotive service industry. As we look to the future, there are several areas 

where further developments can enhance our platform and service offerings, ensuring continued 

growth and competitiveness. 

❖ Expansion of Service Offerings: One avenue for further development is the expansion of our 

service offerings to cater to a wider range of customer needs. This may include additional 
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maintenance services, such as detailing or windshield repair, as well as specialized services for 

electric or hybrid vehicles. By diversifying our offerings, we can attract a broader customer 

base and increase revenue streams. 

❖ Integration of Emerging Technologies: The rapid advancement of technology presents 

opportunities to integrate emerging technologies into our platform. For example, incorporating 

augmented reality (AR) for virtual vehicle inspections or blockchain technology for secure and 

transparent transactions could enhance the customer experience and improve operational 

efficiency. 

❖ Enhanced Customer Engagement: Further developments in customer engagement strategies 

can strengthen our relationship with customers and drive loyalty. This may involve 

implementing personalized recommendations based on customer preferences and service 

history, as well as enhancing communication channels for seamless interaction and feedback 

collection. 

❖ Geographical Expansion: Expanding our geographic reach by partnering with independent 

service providers or establishing satellite locations in new areas can broaden our customer base 

and increase market penetration. This may involve strategic partnerships, franchising 

opportunities, or direct expansion efforts. 

❖ Sustainability Initiatives: Continuing to prioritize sustainability initiatives can further 

differentiate our brand and attract environmentally conscious customers. This may include 

investing in renewable energy sources, implementing eco-friendly practices throughout our 

operations, and supporting community sustainability projects. 

❖ Data Analytics and Insights: Leveraging data analytics and insights can provide valuable 

information to optimize operations and enhance decision-making. By analyzing customer data, 

service trends, and market dynamics, we can identify opportunities for improvement, refine 

service offerings, and optimize resource allocation. 

❖ Partnership Opportunities: Exploring partnership opportunities with automotive 

manufacturers, insurance companies, or other industry stakeholders can unlock new avenues 

for growth and innovation. Collaborations may involve co-branded service offerings, 

promotional campaigns, or joint research and development initiatives. 

❖ Continuous Improvement Culture: Cultivating a culture of continuous improvement within 

our organization is essential for staying agile and responsive to evolving customer needs and 
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market dynamics. Encouraging employee innovation, fostering cross-functional collaboration, 

and investing in ongoing training and development can fuel our growth and success. 

By embracing these opportunities for further development, we can continue to innovate and evolve 

our web-based car servicing center, positioning ourselves as a leader in the automotive service 

industry and driving sustainable growth and success in the years to come. 
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https://jwt.io/
https://stripe.com/
https://reactrouter.com/en/main
https://imgbb.com/
https://www.mongodb.com/atlas/database
https://date-fns.org/
https://tanstack.com/query/latest
https://michalsnik.github.io/aos/
https://swiperjs.com/
https://console.firebase.google.com/u/0/?pli=1
https://restfulapi.net/
https://react.dev/
https://www.shebarentacar.com/online-rent-a-car-in-dhaka/online-car-service-bangladesh/
https://www.shebarentacar.com/online-rent-a-car-in-dhaka/online-car-service-bangladesh/
https://garivara.com.bd/
https://expressjs.com/
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Appendix A 

Course Outcomes, Complex Engineering Problems (EP) and Complex 

Engineering Activities (EA) Addressing 

Title: Web-Based Online Car Repair Center  

Student ID: 202-15-3844 

CO Description for FYDP 

CO CO Descriptions PO 

Phase -I 

CO1 Combine newly acquired and existing knowledge to pinpoint a problem within 

the web based car repairing Center for the Final Year Design Project (FYDP). 

This integration will support the development of an effective and innovative 

solution. 

PO1 

CO2 Examine various elements of the objectives in developing a solution for this 

Final Year Design Project (FYDP) 

PO2 

CO3 Investigate various problem areas through a literature review, define the 

challenges, and set objectives for the Final Year Design Project (FYDP) 

PO4 

CO4 Conduct economic assessments and cost estimations while applying appropriate 

project management practices throughout the development lifecycle of the Final 

Year Design Project (FYDP) 

PO11 

Phase -II 

CO5 Design and create technical solutions, system components, or processes that fulfill 

specified requirements, ensuring adherence to public health and safety standards while 

considering cultural, socioeconomic, and environmental factors in this FYDP 

PO3 

CO6 Select and utilize suitable methodologies, resources, and modern engineering and IT 

technologies to tackle complex engineering challenges, including prediction and 

modeling, while adhering to relevant constraints in this FYDP 

PO5 

CO7 Evaluate societal, health, safety, legal, and cultural factors, along with their associated 

responsibilities, within the framework of professional engineering practice and 

problem-solving, using logical reasoning informed by contextual understanding. 

PO6 

CO8 Understand and assess the long-term sustainability and impact of professional 

engineering efforts in tackling complex engineering problems within social and 

environmental contexts. 

PO7 
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CO9 Apply ethical principles and follow professional standards and norms throughout this 

FYDP 
PO8 

CO10 Able to work effectively both independently and as a team member or leader in various 

teams and interdisciplinary environments throughout this FYDP 

PO9 

CO11 Effectively communicate with the engineering community and the public about 

complex engineering projects, including the ability to understand and produce detailed 

reports and design documentation, as well as to give and receive clear instructions 

throughout this FYDP 

PO10 

CO12 Recognize the value of self-directed and continuous learning in the ever-evolving 

technology field, and be prepared and capable of pursuing lifelong learning 

opportunities. 

PO12 

SSS 

 

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex 

Engineering Problems (EP), and Attainment of Complex Engineering Activities 

(EA) 

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex Engineering Problems 

(EP): 

SN EP Definition Attainment CO 

Justification 

(with Knowledge Profile) 
References 

 

1. 

E
P

1
: 

D
ep

th
 o

f 
K

n
o

w
le

d
g

e 
re

q
u

ir
ed

 

Yes 

C
O

1
, 
C

O
2

, 
C

O
3

, 
C

O
5

, 
C

O
6

, 
C

O
7
  

an
d
 C

O
8
 The depth of knowledge required for the web 

based car repairing center project (K3)  

includes expertise in full-stack development, 

particularly with Specialist Knowledge (K4) 

by ReactJS for front-end and NodeJS with 

ExpressJS for back-end services. Proficiency 

in MongoDB for database management and 

Firebase for real-time data handling and 

authentication is essential, alongside skills in 

Tailwind CSS and DaisyUI for front-end 

styling. 

Page no: 

 [10-14,27-

30], 

Section:  

[3.1, 3.3, 

3.4, 5.1, 

5.2]  

Page no:  

[16-24,27-

31], 

Section:  
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[4.1, 4.2, 

4.3, 5.1, 

5.2, 5.3]  

The project applies engineering practice and 

design (K5) by integrating design 

requirements such as user interface, security, 

scalability, customization, compatibility, 

accessibility, and reliability. This ensures a 

robust and user-centric travel management 

system aligned with design principles. 

Additionally, the project addresses 

engineering practice and technology (K6) by 

employing HTML, Tailwind CSS, DaisyUI, 

Node.js, and JavaScript for the front end, 

along with React and MariaDB for the back 

end. It emphasizes safe, scalable development 

using Laravel's MVC framework and 

Composer.  

Page no: 

 [10-15], 

Section:  

[3.1, 3.3, 

3.4, 3.5]  

Page no:  

[16-26], 

Section:  

[4.1, 4.2, 

4.3, 4.4]  

The project covers research literature (K8) by 

reviewing analogous platforms, UI/UX 

studies, security protocols, personalization 

algorithms, and industry trends. This 

comprehensive review enables informed 

decision-making for integrating innovative 

features into the system.  

Page no:  

[5-6], 

Section:  

[2.2, 2.3]  

 

2. 

E
P

2
: 

R
a

n
g

e 
o
f 

C
o

n
fl

ic
ti

n
g

 

R
eq

u
ir

em
en

ts
 

Yes 

C
O

2
, 
an

d
 C

O
7
 

The range of conflicting (EP-2) by 

requirements for the web-based car repairing 

center includes balancing the need for a highly 

responsive user interface with backend 

performance constraints, managing data 

security and privacy against user accessibility 

and real-time updates, and aligning aesthetic 

design choices with functional usability while 

ensuring system scalability and efficiency. 

Page no: 

 [6-9] 

Section: 

 [2.4, 2.5] 
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3. 

E
P

3
: 

D
ep

th
 o

f 
a

n
a
ly

si
s 

re
q

u
ir

ed
 

Yes 

C
O

2
, 

an
d

 C
O

6
 

The depth of analysis tackles EP-3 by 

required for the web-based car repairing 

center project involves a thorough 

examination of user requirements, system 

performance, and data security. This includes 

assessing user interface needs, backend 

architecture efficiency, and integration of real-

time updates. Additionally, detailed analysis 

of scalability, security protocols, and overall 

system usability is crucial for a successful 

implementation. 

Page no: 

 [20-26], 

Section: 

 [4.2, 4.3, 

4.4] 

4. 

E
P

4
: 

F
a
m

il
ia

ri
ty

 o
f 

Is
su

es
 

Yes C
O

8
 

Familiarity with issues for the web-based car 

repairing center project (EP-4) by includes 

understanding challenges related to user 

interface design, such as ensuring ease of use 

and responsiveness, as well as backend 

complexities like managing real-time data and 

maintaining security. Additionally, awareness 

of integration difficulties and potential 

scalability concerns is essential for effective 

problem-solving and system optimization. 

 

Page no: 

 [5-8], 

Section: 

 [2.2, 2.4] 

5. 

E
P

5
: 

E
x

te
n

d
s 

o
f 

a
p

p
li

ca
ti

o
n

 c
o
d

es
 

Yes C
O

5
 This comprehensive coding framework 

ensures a seamless and efficient user 

experience throughout the platform. 

Page no: 

 [16-23, 27-

30], 

Section: 

 [4.1, 

4.2,5.1, 

5.2] 

6. 

E
P

6
: 

 E
x

te
n

d
s 

o
f 

st
a
k

eh
o
ld

er
s 

in
v

o
lv

ed
 

a
n

d
 c

o
n

fl
ic

ti
n

g
 

re
q

u
ir

em
en

ts
 

No C
O

8
 

N/A N/A 
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7. 

E
P

7
: 

In
te

rd
ep

en
d

en
ce

 

Yes C
O

5
 

Interdependence in the web-based car 

repairing center project (CEP, EP-7) by 

involves the seamless integration of front-end 

and back-end components, where the user 

interface must effectively communicate with 

the server-side logic to ensure real-time data 

updates and functionality. Additionally, the 

database, authentication services, and styling 

frameworks must work together harmoniously 

to provide a cohesive and efficient user 

experience. 

Page no: 

 [27-30], 

Section: 

 [5.1, 5.2] 

Addressing CO11 with Complex Engineering Activities (EA) [Some or all of the following]: 

 

SN 
EA 

Definition 

Attainment 
CO 

Justification 
References 

 

1. 

E
A

1
: 

R
a
n

g
e 

o
f 

re
so

u
rc

es
 

Yes 

C
O

1
1

 

The range of resources for the web-

based car repairing center includes a 

comprehensive technology stack 

such as ReactJS for front-end 

development, NodeJS and 

ExpressJS for backend services, and 

MongoDB for data management. 

Additionally, Firebase will provide 

real-time updates and 

authentication, while Tailwind CSS 

and DaisyUI will be used for styling. 

These resources ensure a scalable, 

efficient, and user-friendly platform. 

Page no: 

 [24-26], 

Section: 

 [4.4] 

2. 

E
A

2
: 

L
ev

el
 o

f 

in
te

ra
ct

io
n

 

No N/A N/A 
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3. 
E

A
3

: 
In

n
o

v
a
ti

o
n

 
No N/A N/A 

4. 

E
A

4
: 

C
o
n

se
q

u
en

ce
s 

fo
r 

so
ci

et
y

 a
n

d
 t

h
e 

en
v
ir

o
n

m
en

t 

Yes 

The web-based car repairing center 

may positively impact society by 

improving access to reliable car 

maintenance services and 

streamlining repair processes. 

Environmentally, the platform can 

reduce paper use and support 

efficient resource management. 

However, it’s crucial to monitor and 

minimize any potential electronic 

waste and ensure that the 

technological infrastructure is 

energy-efficient. 

Page no: 

 [33-35,37-38], 

Section:  

[6.1, 6.2, 6.4] 

5. 

E
A

-5
: 

F
a
m

il
ia

ri
ty

 

Yes 

Familiarity with the web-based car 

repairing center project involves 

understanding the integration of user 

interface design with backend 

functionalities, as well as knowledge 

of data management and real-time 

updates. It also includes being well-

versed in technology stacks like 

ReactJS, NodeJS, and MongoDB to 

ensure seamless operation and user 

experience. 

Page no:  

[5-6], 

Section:  

[2.1, 2.3] 

 

Addressing CO (4, 9, 10, and 12): 

SN COs Attainment Justification References 

1 CO4 Yes 

The project addresses CO4 by 

implementing financial management 

practices within the web-based car 

repairing center, including budgeting, 

resource allocation, cost management, 

Page no:  

[3], 

Section:  
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and risk mitigation. This approach 

ensures effective fund distribution, 

monitors expenses, and identifies 

opportunities for optimization while 

maintaining high service quality. 

[1.5] 

2 CO9 Yes 

The web-based car repairing center 

adheres to ethical practices by 

prioritizing user privacy, ensuring 

transparent data usage, providing 

impartial service recommendations, 

respecting cultural differences, and 

enhancing accessibility. This 

commitment promotes trust, 

transparency, and integrity with its users 

and stakeholders. 

Page no:  

[35-37], 

Section:  

[6.3] 

3 CO10 No N/A N/A 

4 CO12 Yes 

The implementation phase of the web-

based car repairing center focuses on 

continuous improvement through 

comprehensive testing protocols, 

automated frameworks, and CI/CD 

pipelines. This approach ensures 

adaptability to new technologies and 

refines the platform based on results 

analysis for optimal performance. 

Page no:  

[27,31-32], 

Section:  

[5.1, 5.4] 
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