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1. Introduction 

The global e-commerce industry is undergoing rapid transformation, driven by the widespread 

adoption of digital technologies and evolving consumer expectations. This trend was further 

accelerated by global movement restrictions during the COVID-19 pandemic, with e-commerce’s 

share of global retail trade increasing from 14% in 2019 to 17% in 2020 (Bâra, 2023). The shift 

toward digital shopping channels offers significant benefits—reduced transportation costs, faster 

transactions, and broader market reach (Kurniawati et al., 2022). One category notably impacted by 

this shift is cakes and pastries, which were traditionally purchased through physical inspection and 

tasting. Despite lacking sensory interaction, online cake ordering platforms offer advantages such 

as product personalization, 24/7 accessibility, delivery convenience, and access to global customer 
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reviews (Chen, 2021). In countries like the United States and China, internet-based bakery chains 

(e.g., “21Cake”, “Hollyland”, “Chocolate Magic”) have emerged and expanded successfully by 

leveraging digital innovation to offer diverse product lines and high-speed delivery (Wang & Li, 2023). 

These developments highlight the urgency for small and medium enterprises (SMEs) in the bakery 

industry to adopt effective e-commerce platforms to stay competitive in the digital economy. 

Recent studies emphasize the importance of modern frameworks in the development of 

scalable and efficient e-commerce platforms (Garg & Jain, 2024). Open-source tools like Spring Boot 

and ReactJS are widely used due to their modularity, flexibility, and active developer communities. 

Spring Boot supports rapid back-end development by minimizing configuration complexity and 

enhancing deployment efficiency (Zhou et al., 2022). ReactJS, on the other hand, allows for dynamic 

and responsive front-end design, promoting real-time interaction without full page reloads, which is 

essential for user-centered e-commerce applications (Alsaadi & Salah, 2021). In an applied context, 

Pratama et al. (2021) demonstrated how combining ReactJS with Spring Boot significantly improved 

system responsiveness and user satisfaction in an online retail prototype. Meanwhile, Singh and 

Kumar (2020) highlighted the effectiveness of using these frameworks for building single-page 

applications (SPAs) that provide personalized digital shopping experiences. These studies 

contribute practical insights into the technical strengths of these tools, although most have centered 

around general online retail or large-scale systems. 

Despite the broad use of open-source frameworks in web application development, current 

literature lacks in-depth exploration of domain-specific implementations particularly in the context of 

small and medium-sized enterprises (SMEs) operating within artisanal and vocational sectors such 

as bakery businesses. Most existing studies focus on general retail systems or large-scale e-

commerce platforms, with limited attention to the unique functional requirements of online cake 

ordering systems, such as real-time product customization, inventory management, and integrated 

delivery tracking (Lopez & Davis, 2022). Moreover, there is a lack of empirical documentation on the 

use of modern web development frameworks such as Spring Boot and ReactJS in vocational 

contexts, especially in culinary-related education and small business training. 

To address these gaps, this study aims to design, develop, and evaluate a web-based cake 

sales system using Spring Boot as the back-end framework and ReactJS as the front-end interface. 

The purpose of this system is twofold: first, to demonstrate how digital technologies can be applied 

in a practical and scalable manner to support the operational needs of vocational bakery businesses; 

and second, to serve as an instructional tool that can be used in vocational education settings. 

Specifically, the objectives of this research are (1) to build a functional and user-friendly online cake 

ordering platform that includes key features such as catalog browsing, shopping cart, product 

customization, and order processing; (2) to showcase the practical implementation of full-stack 

development tools in the context of vocational IT and culinary education; and (3) to provide a 

replicable model that supports digital entrepreneurship training in TVET (Technical and Vocational 

Education and Training) programs. By integrating web development competencies with real-world 

business applications, this research contributes to enhancing digital literacy, entrepreneurial 

capacity, and industry relevance in vocational education curricula. 

2. Method 

This project followed a typical web application development life cycle, including requirements 

analysis, system design, implementation, and testing. In the requirements phase, three primary user 

roles for the system were identified (customer, delivery person, administrator), and the functions 

needed by each were specified. Both functional requirements (specific features the system must 

provide) and non-functional requirements (performance, security, usability criteria) were defined. 

Use case modeling was performed to clarify the interactions between each type of user and the 

system. Figure 2 (Appendix A) in Section 3 summarizes the use case scenarios for the different 

roles. Based on these requirements, the system architecture was designed as a two-tier web 
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application separating the front-end client and back-end server. The overall architecture and the E-

R diagram of the system were illustrated in Figure 1 and Figure 3 (Appendix A), follows a browser–

server model with a RESTful API interface between the ReactJS client and Spring Boot server. 

For development and implementation, the project used the Java programming language for 

the back-end logic and JavaScript/JSX for the front-end interface. The back-end was built with Spring 

Boot 2.x, selected for its ability to accelerate application setup through auto-configuration and its rich 

ecosystem supporting common web development tasks. Spring Boot allowed us to embed a web 

server (Tomcat) and quickly expose REST API endpoints using annotated controllers, reducing the 

amount of boilerplate code needed for configuring the web infrastructure. Spring Boot was integrated 

with Spring Data JPA for database access, which simplified data handling by allowing repository 

interfaces to be defined and letting the framework generate SQL queries for standard operations. 

The database used is MySQL 8.0, a widely used open-source relational database management 

system. MySQL was chosen for its reliability and performance in handling web application data, as 

well as its compatibility with Spring Boot via JPA drivers.  

The front-end was developed using ReactJS 17 (a recent stable version at the time of 

development), along with HTML5/CSS and Bootstrap for styling. ReactJS enables the creation of a 

modular user interface where components render efficiently based on state changes, providing a 

smooth user experience (Rawat & Mahajan, 2020). React Router was used to manage navigation 

between pages (views) on the single-page application, and Axios (a promise-based HTTP client) 

was utilized to communicate with the back-end API. Development was conducted in an iterative 

manner. The core features for each role (basic product listing, user authentication, order placement) 

were first implemented, followed by the progressive addition of enhancements (search function, 

admin management pages, etc.), testing each component as it was built. The project was managed 

using an agile approach with short cycles of coding, review, and refinement. All development and 

testing were completed using a standard PC environment (Intel i5 processor, 16GB RAM) running 

the Spring Boot server locally and the React development server, with Google Chrome used for 

browser testing. 

3. Result and Discussion 

3.1 System Overview and Architecture 

After implementation, the cake sales website fulfills the identified requirements, providing a 

functional platform for online cake shopping. The system’s overall architecture is a two-tier 

architecture comprising a client-side user interface and a server-side application, connected via 

RESTful web services. Figure 1 (Appendix A) shows the overall structure of the system. The ReactJS 

front-end constitutes the presentation layer, responsible for displaying pages and capturing user 

interactions, while the Spring Boot back-end constitutes the business logic and data access layer, 

handling operations and interacting with the MySQL database. This separation of concerns (frontend 

vs. backend) follows modern web development best practices and proved effective in creating a 

scalable, maintainable application. By using REST API calls (JSON over HTTP) to communicate 

between the layers, the system ensures loose coupling – the front-end does not need to know the 

details of database operations, and the back-end can serve other clients or scale independently if 

needed. All user requests (such as logging in, searching products, or placing an order) are sent as 

API requests to the server, which processes them and returns the results to be rendered by the 

client.  

Use case diagrams for each user role were developed during the design phase to clarify the 

system’s functionality. Figure 2 (Appendix A) presents the consolidated use case diagram for the 

three main actor roles: customer, delivery person, and administrator. As shown, customers have use 

cases such as Register, Login, Browse Products, Search Products, Add to Cart, Place Order, and 

View Orders. Delivery personnel have use cases Login and View Assigned Orders (which includes 

updating the delivery status of orders). Administrators have use cases Manage Users, Manage 



invotec 21:1 (2025) 21-39 
 

24 

Products, and Manage Orders. These diagrams (Figure 2) helped in validating that all necessary 

interactions were accounted for. They guided the implementation by highlighting, for instance, that 

only logged-in customers should be able to place orders, and that an administrator is needed to 

assign orders to delivery staff. In the implemented system, these role-based permissions are 

enforced in both the front-end (hiding or disabling unauthorized actions in the UI) and the back-end 

(verifying user roles before processing certain API requests). 

3.2 Functional Features by User Role 

For end-users (customers), the website offers a seamless online shopping experience for 

cakes. When a user first visits the site, they are presented with a homepage that lists available cake 

products in various categories. Guests (not logged in) can browse all products, view product details, 

and search for cakes by keyword or category. The product detail page displays information such as 

the cake’s name, description, price, and an image. If a guest user attempts to add an item to their 

shopping cart or proceed to checkout, the system will prompt them to log in or register an account. 

New users can create an account by providing a username, email, password, and selecting their role 

(as customer or delivery person) on the registration page. Once registered, a user can log in with 

their credentials. Upon successful login as a customer, the user gains access to purchase 

functionality: they can add desired cakes to a virtual shopping cart. The cart page allows the 

customer to review selected items, adjust quantities, or remove items. The total price is automatically 

calculated based on the contents of the cart. When the customer is ready to purchase, they proceed 

to a checkout page.  

In the current implementation, the checkout page collects order details and simulates a 

payment process (for this prototype, it is a placeholder page without integration to real payment 

gateways). After “submitting” the payment, the order is created in the system, and the customer is 

shown an order confirmation with an order ID. The customer can then navigate to the "My Orders" 

section, which displays a list of all orders they have placed, along with their status (e.g., Processing, 

Out for Delivery, Delivered). This order history page updates in real time or on refresh to show the 

latest status of each order. For a new order, the status will initially be Processing/Pending. Later 

updates to the status (such as when the order is assigned to a delivery person or marked delivered) 

will be visible here. Through this flow, the system fulfills the core requirement of allowing a customer 

to select products, place an order, and track that order through completion. The user interface for 

customers was designed to be intuitive and responsive – for example, users receive feedback 

messages when an item is added to the cart or when an action requires login – thereby providing a 

positive user experience. (Sample screenshots of the customer interface for browsing, cart, and 

order information are provided in Appendix A, Figures 4–8.) 

Delivery personnel have a dedicated interface to manage the orders assigned to them. When 

a user with a delivery role logs into the system, they are taken to a delivery dashboard page. This 

page lists all cake orders that have been assigned by an administrator to that particular delivery 

person and are awaiting delivery. For each order, the delivery person can view key details: the order 

ID, the customer’s name and delivery address, contact information, and the list of items to deliver 

(with quantities). As the delivery person progresses with their deliveries, they are responsible for 

updating the status of each order on this dashboard. For example, when they start delivering an 

order, they might update the status to Out for Delivery, and once the order is handed over to the 

customer, they mark it as Delivered. The system allows the delivery person to input additional details 

such as the actual delivery date/time or any issues encountered. These updates immediately reflect 

in the central database, which means the customer’s "My Orders" view will also show the updated 

status. By enabling delivery staff to update order statuses in real time, the website ensures that 

customers are kept informed and that administrators have oversight of delivery operations. This 

contributes to transparency and trust in the service. In the tests, the delivery interface successfully 

allowed drivers to manage multiple orders and perform status updates without confusion. (Appendix 
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A contains example interface images such as a delivery dashboard screenshot, labeled as Figure 

9.) 

The administrator role has full control over managing the platform’s data and supervising the 

order fulfillment process. Upon logging in as an administrator, the user is presented with an admin 

panel that typically has three main management sections: user management, product management, 

and order management. In user management, the administrator can view a list of all registered users 

(both customers and delivery personnel). They can perform actions like activating/deactivating a 

user account or removing a user (for instance, if a user is fraudulent or no longer needed). For the 

current system, user management is limited to viewing and deletion; if a user is deleted, the system 

is designed to handle any dependent data (e.g., orders by that user) by either preventing deletion or 

by cascading the removal safely. However, in practice, deleting users who have existing orders might 

be restricted for data integrity. In product management, the administrator can add new cake products 

to the catalog by providing details such as the product name, category, price, description, and an 

image. They can also edit details of existing products (for example, update the price or stock 

availability) and remove products that are no longer for sale. Whenever the product list is modified, 

those changes are immediately available to customers browsing the site (since the front-end fetches 

the product list from the database on each page load or via refresh).  

The admin interface for product management was implemented to include form validations 

(e.g., ensuring no required field is left blank when adding a product) to maintain data quality. In order 

management, the administrator can see all orders placed by all customers. Orders can be searched 

by Order ID if needed, which is useful in a scenario with many orders in the system. The admin can 

view each order’s details and current status. A crucial function here is assigning orders to delivery 

personnel: when a new order comes in, it initially has no delivery person assigned. The admin selects 

an available delivery person from a dropdown list and assigns them to the order. Once assigned, the 

system updates the order’s status to indicate it is ready for delivery and records who is responsible. 

The assigned delivery person will then see this order in their dashboard. Additionally, the admin can 

mark orders as completed if necessary or update payment status if manual confirmation is needed 

(in the system, it is assumed that payment is completed online by the customer at checkout, so the 

orders are automatically marked as paid.).  

Through these capabilities, the administrator role closes the loop in the order processing 

workflow, overseeing everything from user accounts and inventory to the final delivery of orders. The 

admin functions were tested with multiple orders and users to ensure that all operations behave 

correctly and data consistency is maintained. For instance, the system prevents an order from being 

assigned to more than one delivery person at a time, and it restricts actions that could corrupt data 

(such as deleting a product that is part of an active order). Figures 10–12 in Appendix A provide 

sample visuals of the admin dashboard interfaces for user, product, and order management. 

Overall, the implemented website achieves the intended functionality for all three user roles. 

Customers can conveniently register and order cakes online, delivery staff can efficiently handle their 

delivery tasks, and the administrator can manage the platform’s content and operations. The 

successful completion of these features demonstrates that the chosen technology stack was 

appropriate for the task. Notably, the use of Spring Boot for the back-end and ReactJS for the front-

end was effective in meeting the system requirements. The front-end React components provided a 

responsive and interactive user experience, while the back-end Spring Boot services reliably handled 

business logic and data transactions. The integration between the two via RESTful APIs functioned 

smoothly, indicating that decoupling the front-end and back-end was a sound decision. This result 

aligns with the trend in web development towards single-page applications (SPAs) consuming 

RESTful services, which is known to improve scalability and maintainability of web systems (as each 

side can be developed and scaled independently). 
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3.3 Performance, Scalability and Security Considerations 

Beyond functional correctness, the system was evaluated against several non-functional 

requirements, including performance, scalability, usability, and security. In terms of performance, the 

website was observed to be responsive during testing. Typical page loads and operations (such as 

querying the product list or submitting an order) complete within a couple of seconds on a modest 

server configuration, which is acceptable for a prototype. Multiple simultaneous users performing 

different actions (e.g., several customers browsing products and placing orders while the 

administrator assigns deliveries) were simulated to assess how the system handles concurrency. 

The Spring Boot back-end, running on a local server, was able to handle concurrent requests without 

errors or significant slowdowns. For a large-scale deployment, further performance testing and 

optimization would be needed, but the results are promising for the targeted scope (a single store’s 

online sales). The scalability of the system is supported by its architecture: because the client and 

server are separate, The server could be scaled vertically (more resources on one machine) or 

horizontally (multiple server instances behind a load balancer) without changing the front end. The 

stateless nature of REST APIs means each request is independent, which also aids in scaling out. 

Moreover, adding new features or product categories is straightforward due to the modular design – 

for example, the system can be extended to include promotional discounts or additional product 

attributes without overhauling the existing structure. In the current implementation, if the number of 

products grows or new types of items are added, the same API and front-end components can 

accommodate them by design, indicating good maintainability and scalability for future growth. 

The usability and interface design were important considerations given the vocational 

education context of this project. A modern, responsive web design was adopted using the Bootstrap 

framework alongside custom CSS, ensuring the site is mobile-friendly and works on various screen 

sizes. The layout and color scheme remain consistent across pages to provide a unified user 

experience. Clarity and simplicity were prioritized in the UI – navigation menus are straightforward, 

and important actions (like “Add to Cart” or “Checkout”) are clearly indicated by buttons. During user 

testing sessions, participants found the interface intuitive, requiring minimal instruction to use the 

main features. This positive feedback suggests the website meets its usability goals, making it 

suitable for end-users who may not be tech-savvy. 

In terms of security, the application follows standard web security practices appropriate for an 

e-commerce prototype. The system uses role-based access control: certain actions and pages are 

protected and only accessible to authenticated users of the correct role. For example, an 

administrator page cannot be accessed by a customer account (the back-end checks the user’s role 

on each admin API call), and if a non-logged-in user attempts to access a restricted page, they are 

redirected to the login page. Passwords are stored in the database in hashed form for protection 

(using a one-way hashing algorithm via Spring Security’s utilities).  

3.4 Comparison with Related Works and Discussions 

The results of this project can be viewed in light of other similar systems and existing literature 

on web development frameworks. The approach demonstrates that open-source frameworks and a 

RESTful architecture can be utilized to rapidly develop a functional e-commerce platform for a 

specific domain (in this case, cake sales). This finding is consistent with the experiences reported 

by other researchers and developers. For instance, Wu (2022) developed an e-commerce 

management system using Spring Boot for the back-end and a JavaScript-based front-end (Vue.js 

in that case), achieving a stable platform for managing orders and inventory (Wu, 2022). The success 

of that system and ours highlights the versatility of Spring Boot for a range of e-commerce 

applications. Another study by Tennakoon et al. (2022) presented “Cake-Hut,” a novel online cake 

ordering platform built with a different technology stack (Node.js for the server and MongoDB for the 

database) (Tennakoon et al., 2022). Despite the differences in implementation, Cake-Hut provides 

comparable functionality to the system – allowing customers to browse and order cakes online and 
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supporting administrative oversight – which underscores that there are multiple viable approaches 

to implementing such applications. The Spring Boot/MySQL solution achieves similar outcomes to 

the Node.js/MongoDB solution by Tennakoon et al., reinforcing the idea that modern web 

frameworks, whether using Java or JavaScript on the server side, can effectively serve the needs of 

small-scale e-commerce. 

One advantage of the implementation is the clear separation of concerns through an API-

centric design, which is a practice increasingly adopted in the industry. By using ReactJS to consume 

a REST API provided by Spring Boot, a smooth user experience was created, paving the way for 

future enhancements (such as creating a mobile app or integrating third-party services) without 

needing to redesign the core system. This aligns with the concept of decoupled front-end/back-end 

architectures discussed in recent web engineering literature, where such architectures facilitate 

easier maintenance and scaling. The findings of this study also reflect the benefits noted by Hubli & 

Jaiswal (2023) regarding Spring Boot’s productivit and integration capabilities – the framework’s 

built-in support for data access and security allowed us to focus on application logic rather than 

boilerplate code (Hubli & Jaiswal, 2023). 

Through the development of this project, a few areas that present challenges or opportunities 

for further improvement were identified. For example, implementing real online payment integration 

was beyond the initial scope, so the current system uses a placeholder payment page. In a 

production scenario, integrating with secure payment gateways (such as Stripe or PayPal) would be 

essential. This involves additional security considerations (handling payment credentials, SSL 

certificates, etc.) and backend workflow to confirm payment transactions. Similarly, the implemented 

search feature is basic, supporting only exact matches on product name or category. More advanced 

search capabilities could improve user experience – such as fuzzy search (to handle typos), filtering 

by price range or popularity, and sorting options. These features have been explored in other e-

commerce projects and could be integrated using available libraries or search engine services. 

Another potential enhancement is adding real-time interactivity, like a chat support widget or live 

order status updates using web sockets, to further engage users; this could draw on technologies 

like Spring Boot’s WebSocket support or third-party services. 

Despite these limitations, the developed website meets the core objectives and provides a 

solid foundation for a fully featured online cake shop. It demonstrates the feasibility of bringing a 

traditional business (cake retail) into the online realm using contemporary web development tools. 

From an educational perspective, this project shows how knowledge of software engineering and 

web technologies can be applied to solve real-world problems in the field of vocational technology 

education. Students and practitioners can learn from this case study that by using a well-chosen set 

of frameworks, even complex-sounding applications like an e-commerce system can be built within 

a limited timeframe. With further refinement and testing (particularly focusing on security hardening 

and performance optimization), this platform could be deployed in a real production environment. It 

could also be extended with a companion mobile application (since the backend APIs could be 

reused), thereby expanding its reach and convenience. 

In summary, the results confirm that the combination of Spring Boot, ReactJS, and MySQL is 

a powerful and effective stack for developing e-commerce web applications. This work contributes 

to the growing body of evidence that modern full-stack development frameworks allow for rapid 

development without sacrificing scalability or user experience. The successful implementation of the 

system within a limited scope illustrates the potential of current web technologies in rapidly 

developing niche-market e-commerce solutions. Future developers can build upon this project, 

whether to create similar online ordering systems for other products or to enhance the system with 

additional features and integrations, supporting the ongoing innovation in vocational and consumer-

oriented web applications. 
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Suggestions for further development in a vocational context include integrating real payment 

gateways to simulate actual business transactions, implementing advanced product filtering to reflect 

real e-commerce systems, and extending the platform with mobile access or real-time features like 

live chat and notifications. These additions could deepen students’ exposure to professional digital 

practices and enhance curriculum relevance. From an educational perspective, this project makes a 

significant contribution to vocational learning by bridging web development competencies with 

business and customer service skills. It provides students with practical exposure to software 

engineering workflows, role-based system design, and user experience principles that are highly 

relevant to modern vocational careers. 

Future iterations of this project could be integrated into vocational curricula as a capstone 

project or module-based training resource. Instructors may use the system to teach project 

management, UI/UX design, and full-stack development using open-source tools. Additionally, the 

platform could be extended to include collaborative features such as student group development 

tasks, performance analytics, or instructor assessment dashboards to simulate workplace scenarios 

in digital entrepreneurship and retail industries. 

4. Conclusion  

The rapid advancement of Internet technology has transformed online shopping into an 

efficient means of purchasing goods and services. This study presents the design and 

implementation of an online cake-ordering platform using a ReactJS front end, Spring Boot back 

end, and MySQL database. The system offers integrated e-commerce functionalities, including user 

registration and login, product catalog browsing, shopping cart management, order placement, and 

administrative features for inventory and logistics control. The architecture adopts a RESTful API 

approach, allowing a clear separation between front-end and back-end operations, thus enhancing 

scalability and maintainability. The project was developed as part of a vocational education initiative, 

providing students in culinary and information technology programs with hands-on experience in 

developing a digital business platform. Open-source tools were chosen to reduce development costs 

while ensuring flexibility and upgrade potential through community support. Evaluation of the system 

confirmed that it meets functional requirements: customers can order cakes online with ease, while 

administrators manage products and orders efficiently. The platform also serves as a model for 

implementing digital entrepreneurship projects in vocational education, reinforcing students’ 

competencies in applied web development and business process management. In conclusion, this 

project contributes not only to digital transformation in the bakery retail sector but also to vocational 

education through real-world, project-based learning. Future development may include integration 

with secure payment gateways, AI-powered product recommendations, and enhanced user 

interaction features. Embedding this platform into vocational training modules could further enrich 

teaching practices and support the development of job-ready digital skills among students. 
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Tables 
The following tables present the structured data schema used in the development of the Cake 

Sales Website. These database tables define the core entities, relationships, and attributes that 
support the functionality of the system, including user management, product cataloging, order 
processing, and address handling. Each table is normalized to ensure data consistency and integrity 
throughout the application. 

Table 1. User Information Table 

Serial 

number 

The name of the field type Primary/foreign 

keys 

Field 

explanations 

1 id int Primary key User ID 

2 email_id varchar(255) - Mailbox 

3 first_name varchar(255) - Name 

4 last_name varchar(50) - Name 

5 password varchar(255) - Password 

6 phone_no varchar(255) - Telephone 

Number 

7 role varchar(255) - User roles 

8 address_id varchar(255) - Address 

Table 1 stores user account information, including email, hashed passwords, user roles, and 
registration dates. It supports role-based access to distinguish between customers, administrators, 
and delivery personnel. 

Table 2. Product Information Table 

serial 

number 

The name of the field type Primary/foreign 

keys 

Field 

explanations 

1 id int AI PK Primary key Auto-

increment ID 

2 description varchar(255) - Product 

Description 

3 image_name varchar(255) - Picture title 

4 price decimal(19,2) - Price 

5 quantity varchar(255) - Quantity 

6 title varchar(255) - Product Title 

7 category_id int - Category ID 

 
Table 2 contains data related to the cakes being sold, including product names, categories, 

prices, descriptions, and image URLs. 
Table 3. Order Table 

serial 

number 

The name of the field type Primary/foreig

n keys 

Field explanations 

1 id int AI PK Primary key Auto-increment ID 

 

2 

delivery_assi 

gned 

 

varchar(255) 

 

- 

 

Distribute 

deliveries 

3 delivery_date varchar(255) - Delivery date 
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4 

delivery_pers 

on_id 

 

int 

 

foreign key 

 

Delivery person ID 

 

5 

delivery_statu 

s 

 

varchar(255) 

-  

Delivery status 

6 delivery_time varchar(255) - Delivery time 

7 order_date varchar(255) - Order time 

8 order_id varchar(255) foreign key Order ID 

9 quantity int - Quantity 

10 product_id int foreign key Product ID 

Table 3 tracks orders placed by customers, including order ID, customer ID, order status, total 
amount, and assigned delivery personnel. 

Table 4 Product Category Information Table 

serial 

number 

The name of the field type Primary/foreign 

keys 

Field explanations 

1 id int AI PK Primary key Auto-increment ID 

2 description varchar(255) - Description 

3 title varchar(255) - Product Title 

Table 4 defines the available product categories in the system, allowing products to be grouped 
and searched efficiently. 

Table 5 Shopping Cart Table 

serial 

number 

The name of the field type Primary/foreign 

keys 

Field explanations 

1 id int AI PK Primary key Auto-increment ID 

2 quantity int - Quantity 

3 product_id int foreign key Product ID 

4 user_id int foreign key User ID 

Table 5 manages temporary cart data, storing the relationship between users and the products 
they intend to purchase before checkout. 

Table 6 Address Information Table 

serial 
number 

The name of the field type Primary/foreign 
keys 

Field explanations 

1 id int AI PK Primary key Auto-increment ID 

2 city varchar(255) - City 

3 pincode int - Zip code 

4 street varchar(255) - Street 

Table 6 contains user-provided shipping address details, including city, street, and postal 
codes, used during the order fulfillment process. 

 
 
 
 
 



invotec 21:1 (2025) 21-39 
 

32 

Appendix A  

The following figures illustrate the core architectural and functional design of the Cake 
Sales Website. These diagrams were referenced in the main text to support the explanation 
of system architecture, data modeling, and user interaction design. 

Figure 1. The overall structure of the system 

This diagram presents the two-tier architecture separating the front-end (ReactJS) 
from the back-end (Spring Boot), with data persistence handled by a MySQL database.  

 
Figure 2. Use Case Diagram 

This diagram depicts the interactions between system actors (customer, delivery 
personnel, administrator) and the available use cases for each role. 



invotec 21:1 (2025) 21-39 
 

33 

 
Figure 3.  Overall E-R diagram of the system 

This diagram outlines the relationships between key entities in the database, such as 
Users, Products, Orders, and Addresses. 

The following figures demonstrate the implemented user interface of the Cake Sales 
Website. These screenshots provide a visual representation of the user experience and 
operational workflow for each system role. Sample screenshots of the customer interface 
for browsing, cart, and order information are provided in Appendix A, Figures 4–8. Figures 
9–12 provide sample visuals of the admin dashboard interfaces for user, product, and order 
management. 

 

Figure 4. Homepage Interface 
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Displays available cake products and allows users to browse and search without 
logging in. 

 

 

 
 

 
Figure 5. User Registration and Login Interfaces 
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Shows the registration and login forms, including role selection and validation. 
 

 

Figure 6. Customer Homepage 
 

 

Figure 7.  Shopping Cart and Checkout Interfaces 

Illustrates how customers manage their selected items and proceed to place an order. 
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Figure 8. Customer Order History Page 

Presents a list of orders placed by the customer, including status information. 
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Figure 9. Delivery Dashboard 

Shows how delivery staff manage assigned orders and update delivery status. 
 

 

Figure 10.  Administrator Main Dashboard 

Provides the central interface for admin-level users to manage users, products, and 
orders. 

 

 

Figure 11. User Management Interface 

Allows the administrator to view, edit, or remove registered users. 
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Figure 12.  Product and Order Management Interfaces 

Displays how the administrator adds, edits, or deletes products and assigns delivery 
personnel to orders. 

 

 


