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COFFEE SHOP MANAGEMENT SYSTEM
ABSTRACT
This project focuses on building a coffee shop management system to provide a comprehensive digital transformation solution, optimizing operational processes from table service to human resource management and customer care. Instead of fragmented management methods, the project digitizes the entire workflow, allowing store owners to easily control business operations in real-time and significantly minimize errors during ordering or payment. The system's strength lies in the balance between a seamless user experience and a highly secure information platform, ensuring customer data is always protected using the most advanced encryption technologies. With stable operation and flexible processing capabilities even during peak hours, the system not only improves employee productivity but also professionalizes the service, building trust and customer satisfaction, thereby laying a solid foundation for sustainable business expansion.
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[bookmark: _Toc152077847][bookmark: _Toc229660014]INTRODUCTION AND PROJECT OVERVIEW
[bookmark: _Toc229660015]Purpose and Scope
[bookmark: _Toc229660016]Purpose
The primary objective of this project is to develop and deploy a coffee shop management system aimed at comprehensively modernizing operational workflows and enhancing practical business efficiency. By digitizing activities ranging from order taking and transaction processing to customer information management, the project seeks to minimize manual errors, optimize staff productivity, and reduce customer wait times. Furthermore, the system focuses on establishing a robust, secure, and stable management platform, enabling business owners to easily manage resources and make accurate, data-driven business decisions. Consequently, the project not only addresses day-to-day operational challenges but also delivers a sustainable technological solution, contributing to the professionalization of services and readiness for future scalability.
[bookmark: _Toc229660017]Project Scope
The scope of this project focuses on developing a streamlined management system tailored for small and medium-sized coffee shops in major urban areas, primarily catering to a tech-savvy youth demographic. The system emphasizes two core functionalities: Digital Ordering and Shift Scheduling. Firstly, it replaces traditional methods with an integrated on-site ordering mechanism, allowing young customers to browse menus and place orders instantly via their devices, ensuring a seamless and modern service experience. Secondly, the system includes a staff management module where employees can actively register for and manage work shifts. This solution digitizes the workflow from front-of-house service to back-of-house administration, optimizing operational costs for small business owners while maintaining high efficiency in high-traffic urban environments.
1.1 [bookmark: _Toc229660018]Product Overview
[bookmark: _Toc229660019]Personnel
The system is designed to support a lean and agile workforce tailored for urban coffee shops, consisting of two main roles: managers and staff. To maximize efficiency in small to medium-sized venues, staff are cross-trained to handle versatile tasks, from digital order management and cashiering to bartending. A key highlight of the system is the integrated shift registration feature, allowing employees to proactively manage their schedules, which fosters flexibility for a young, dynamic workforce. Each employee operates via a unique identifier, ensuring transparent accountability and seamless data synchronization. By digitizing personnel workflows, the system enables staff to focus on delivering a high-quality, modern service experience directly to the tech-savvy youth at the shop.
[bookmark: _Toc229660020]Menu Management
The system manages the digital catalog of items available at the shop. Each item is recorded with an item code, name, and unit price. This centralized database ensures that pricing remains consistent and transparent across all transactions. The menu is administered directly by the manager, allowing for immediate updates to item names and prices to reflect the shop's current offerings, thereby streamlining the order-taking process and reducing manual entry errors.
[bookmark: _Toc229660021]Payment Processing
The system provides a simplified ordering process tailored for fast-paced service. Customers browse the menu and add their selected items to a digital shopping cart. Once the cart is confirmed, the system generates a corresponding QR code, allowing the customer to complete the transaction instantly via bank transfer or e-wallet. Each payment is directly linked to the confirmed cart, ensuring that every transaction is recorded accurately and transparently within the system immediately upon completion.
[bookmark: _Toc229660022]Feedback and Communication
Upon completing their experience, customers can directly share their feedback and rate the service quality through the mobile app interface. These reviews provide the management with valuable insights to refine operational processes and enhance service standards. Through the app, the shop maintains a direct connection with its patrons, transforming each review into a modern and effective two-way communication channel to ensure customer satisfaction.
1.2 [bookmark: _Toc229660023]Structure of the Document
This report is organized into seven major chapters, providing a comprehensive view of the Coffee Shop Management System development project:
· Chapter 1: Introduction and Project Overview – Outlines the primary objectives and scope used throughout the report.
· Chapter 2: Project Management Plan – Details the organizational structure, the Agile lifecycle model, and the resource requirements for the project.
· Chapter 3: Requirement Specifications – Analyzes the system's stakeholders, functional and non-functional requirements, and detailed use case models.
· Chapter 4: Architecture – Describes the high-level architectural style, including the microservices approach and the chosen technology stack.
· Chapter 5: Design – Focuses on the detailed system design, including the database schema, static class diagrams, and dynamic sequence diagrams.
· Chapter 6: Test Plan – Outlines the testing strategy, specific system-level test cases, and the techniques used for quality assessment.
· Chapter 7: Demo – Provides evidence of the system's final implementation, including source code overview and database snapshots.
1.3 [bookmark: _Toc229660024]Terms, Acronyms, and Abbreviations
	Term/Acronym
	Full name
	Definition

	UI
	User interface
	The point of interaction between a user and a digital product, such as a website, application or software. It’s the space where humans and technology meet, consisting of all the elements – buttons, icons, menus, and visual layout – that users engage with to complete tasks or find information. [1]

	UX
	User experience
	Encompasses all aspects of the end-user's interaction with the company, its services, and its products. [2]

	UML
	Unified Modeling Language
	It is a general-purpose, object-oriented, visual modeling language that provides a way to visualize the architecture and design of a system, similar to the function of a blueprint. UML defines notation for many types of diagrams which focus on aspects such as behavior, interaction, and structure. [3]

	UC
	Use case
	It is a structured description of a system’s behavior as it responds to requests from external actors, aiming to achieve a specific goal. The term is also used outside software/systems engineering to describe how something can be used. [4]

	SMS
	Short Message Service
	SMS stands for Short Message Service. It is a text messaging service that allows the exchange of short text messages between mobile devices. SMS messages typically have a maximum length of 160 characters and can be sent and received on various mobile networks. SMS is widely used for personal and business communication, providing a quick and convenient way to send concise messages to individuals or groups of people. It has become an essential part of mobile communication and is supported by virtually all mobile devices. [5]

	OTP
	One-Time Password
	An OTP code (one-time password or one-time passcode) is an autogenerated code that's valid for a single login session. Users receive the code via SMS, email, or authenticator app and enter it to verify their identity during login or sensitive transactions. [6]



CHAPTER 2. [bookmark: _Toc229660025]PROJECT MANAGEMENT PLAN
2.1 [bookmark: _Toc229660026]Project Organization
The project team consists of four members. To ensure the successful development and delivery of the Coffee Shop Management System, tasks and responsibilities were distributed based on each member's expertise:
· Ta Nguyen Thanh Quy (Frontend Developer): Responsible for implementing the UI and ensuring a seamless UX across the customer and staff applications. Tasks include building responsive web/app layouts and integrating frontend components with backend APIs.
· Tran Huu Danh & Nguyen Viet Anh (Backend Developers): Collaboratively responsible for the server-side logic, data management, and system infrastructure. Tasks include designing and building RESTful APIs, handling core business logic (e.g., order processing, shift management), and ensuring database security and performance.
· Lam Vi Hoang (System Designer & Technical Writer): Responsible for system analysis, architectural design, and project documentation. Tasks include creating detailed UML models (Use Case, Class, Sequence, and Activity diagrams), designing the database schema, and compiling the comprehensive final report to meet academic standards.
2.2 [bookmark: _Toc229660027]Lifecycle Model Used
The project adopted the Agile software development methodology. This approach allowed the team to develop the coffee shop management system iteratively, breaking down the overall workload into smaller, manageable tasks. Regular communication and continuous code integration enabled the team to quickly adapt to technical challenges and continuously refine system features throughout the development cycle.
2.3 [bookmark: _Toc229660028]Risk Analysis
During the project lifecycle, the team identified and proactively managed several potential risks:
· Schedule Delays: Heavy academic workloads and concurrent reporting deadlines for other subjects posed a significant risk to the project timeline. Mitigation: The team maintained flexible coding schedules and prioritized core functionalities to ensure the minimum viable product was completed on time.
· Code Integration Conflicts: With multiple developers working simultaneously, merge conflicts were a high risk. Mitigation: The team enforced strict pre-coding communication and a rigid Git workflow. Each developer operated on an isolated branch, and all code was thoroughly reviewed by the team leader before being merged into the main branch.
· Infrastructure Complexity & Data Consistency: Implementing a dual-database architecture with PostgreSQL as the primary database and Redis as the secondary caching layer introduced potential risks regarding data synchronization. Mitigation: The backend team strictly managed data flows and cache invalidation rules to ensure real-time consistency between the persistent storage (Postgres) and the in-memory cache (Redis).
2.4 [bookmark: _Toc229660029]Hardware and Software Resource Requirements
To successfully develop and document the system, the team utilized the following resources:
· Hardware: Personal computers and laptops operating on the Windows OS environment were utilized by all team members for coding, testing, and documentation.
· Software & Tools:
· Development Environment: Visual Studio Code (VS Code) was chosen as the primary IDE for both frontend and backend development due to its lightweight nature and extensive collaborative extensions.
· System Modeling: Astah UML was utilized for designing the system architecture and constructing standard UML diagrams (Use Case, Activity, Class, and Sequence diagrams).
· New Skills Acquired: During the project lifecycle, team members gained practical, hands-on experience in using Astah UML for professional software modeling and mastered collaborative version control workflows using Git. Furthermore, the team successfully adopted the Quarkus Java framework to build a high-performance, cloud-native backend. We also leveled up our technical expertise by implementing DevOps practices with Kubernetes (K8s), ensuring automated deployment, scaling, and efficient management of containerized services.
2.5 [bookmark: _Toc229660030]Deliverables and Schedule
The project was executed over a 16-week period, structured into the following phases:
· Phase 1: Requirements Analysis (Weeks 1-4): Identification of stakeholders, functional requirements gathering, and detailed use case modeling. Deliverable: Requirement Specifications.
· Phase 2: System Architecture & Design (Weeks 5-7): Designing the database schema and constructing UML diagrams (Class and Sequence diagrams). Deliverable: System Design Document.
· Phase 3: Implementation (Weeks 8-13): Frontend and Backend development based on the agreed-upon microservices-oriented approach. Deliverable: Source Code on Gitea.
· Phase 4: Testing & Bug Fixing (Weeks 14-15): Conducting unit testing and resolving system errors. Deliverable: Stable System Version.
· Phase 5: Finalization (Week 16): Compiling the final report and recording the application demo. Deliverable: Final Report 
2.6 [bookmark: _Toc229660031]Monitoring, Reporting, and Controlling Mechanisms
Task delegation, progress reporting, and daily communication were primarily conducted through a Zalo workgroup. This platform served as the central communication hub, allowing for real-time problem-solving, immediate code review requests, and quick synchronization of the project status among all four members.
2.7 [bookmark: _Toc229660032]Professional Standards
To ensure high-quality software and academic integrity, the team adhered to the following standards:
· UI/UX Standards: A "Mobile-First" design approach was prioritized, ensuring that both customer and staff applications are highly responsive and intuitive on mobile devices.
· Development Workflow: The team maintained professional version control standards using Git, requiring explicit code reviews and approval from the team leader for all pull requests.
· Documentation Standards: All academic citations, diagrams, and references in the report were formatted according to the required IEEE Conference Proceedings standards.
2.8 [bookmark: _Toc229660033]Evidence all the artifacts have been placed under configuration management
The project strictly adhered to version control practices using Git, with self-hosted Gitea serving as the central repository. All source code and project assets were committed and pushed regularly. This practice ensured that every modification was tracked, preventing data loss, resolving code conflicts, and facilitating seamless collaboration between the frontend and backend developers.
2.9 [bookmark: _Toc229660034]Impact of the project on individuals and organizations 
· Impact on Organizations: The system empowers store managers and administrators to efficiently monitor and control the exact headcount of staff per shift, optimizing labor resources.
· Impact on Individuals (Staff): Employees gain autonomy through the system, allowing them to easily register for shifts, cancel hours, or submit leave requests directly via the application without manual paperwork.
· Impact on Individuals (Customers): The mobile application fundamentally changes the purchasing experience by allowing customers to seamlessly browse the menu and place orders remotely, completely eliminating the need to stand in long queues at the counter.
CHAPTER 3. [bookmark: _Toc229660035]REQUIREMENT SPECIFICATIONS 
3.1 [bookmark: _Toc229660036]Stakeholders for the system 
· Customer
· Staff
· Manager
· Software SystemUse case model 
3.1.1 [bookmark: _Toc229660037]	Graphical use case model
3.1.2 [bookmark: _Toc229660038]	Textual Description for each use case 
	Field
	Details

	Use Case Name
	

	Scenario
	

	Triggering event
	

	Brief description
	

	Actors
	

	Preconditions
	

	Post conditions
	

	Flow of activities (Actor)
	

	Flow of activities (System)
	

	Exception conditions
	


Signup manager account
	Field
	Details

	Use Case Name
	Signup manager account (UC01)

	Scenario
	Manager want to setup the website for eatery.

	Triggering event
	The Manager accesses the website of the system first time, the database is blank and fill personal information and eatery name.

	Brief description
	This use case describes the process by which a new eatery manager creates an account to manage eatery.

	Actors
	Manager

	Preconditions
	1. The Manager has a valid email address.

2. The system is online, database is blank and the registration page is accessible.

	Post conditions
	1. A new manager account is created in the database.

2. A new eatery entity is automatically initialized and linked to the manager’s account.

	Flow of activities (Actor)
	1. Enter personal details (Name, Email, Phone number).

2. Enter eatery details (Eatery name).

3. Set up a secure password.5. Click the "Sign Up" button.

	Flow of activities (System)
	1. Display the registration form.

2. Validate input data (check for duplicate emails, password strength, etc.).

3. Encrypt the password and save account information to the database.

4. Redirect the user to the main page.

	Exception conditions
	


Create customer account
	Field
	Details

	Use Case Name
	Create customer account (UC02)

	Scenario
	A guest user wants to register an account to order food.

	Triggering event
	The user clicks on the "Sign Up" or "Register" button on the customer homepage.

	Brief description
	This use case allows a new customer to create a personal account by providing their phone number and setting up a profile to use the eatery's services.

	Actors
	Customer

	Preconditions
	1. The system is operational and the registration page is accessible.

2. The user is not currently logged into any account.

	Post conditions
	1. A new customer record is created in the database.

2. The customer is granted access to member-only features (e.g., ordering).

	Flow of activities (Actor)
	1. Navigate to the registration page.

2. Enter personal phone number.

3. Submit the registration form.

	Flow of activities (System)
	1. Provide the registration interface.

2. Validate the uniqueness of the phone number.

3. Validate the password strength and data format.

4. Persist the new customer record to the database.

5. Redirect user to login page with SMS OTP verification.

	Exception conditions
	1. Phone number registered: System notifies the user that the phone number is in use and suggests logging in.

2. Validation Error: System displays specific messages for invalid phone format.

3. Database connection failure: System displays a technical error message and asks the user to retry later.


Create staff account
	Field
	Details

	Use Case Name
	Create staff account (UC03)

	Scenario
	Manager wants to add a new employee to the system to help manage the eatery.

	Triggering event
	Manager navigates to the "Staff Management" section and clicks "Add New Staff".

	Brief description
	This use case allows a Manager to create a login account for an employee.

	Actors
	Manager

	Preconditions
	1. The Manager is logged into the system.

2. The Manager has administrative privileges for the specific eatery.

	Post conditions
	1. A new staff account is created and linked to the eatery.

2. The staff member's profile is added to the staff list.

	Flow of activities (Actor)
	1. Access the Staff Management dashboard.

2. Fill in staff details (Name, phone number, password).

3. Click "Create Account" or "Save".

	Flow of activities (System)
	1. Display the staff registration form.

2. Validate that the provided phone number is not already in use.

3. Persist the new staff record in the database, linked to the Manager's eatery ID.

4. Confirm successful creation to the Manager.

	Exception conditions
	1. Duplicate phone number: System informs the Manager that the staff phone number already exists in the system.

2. Unauthorized Access: If a non-manager tries to access this function, the system denies access and logs the attempt.

3. Missing Information: System prompts the Manager to fill in required fields (e.g., password).


Login
	Field
	Details

	Use Case Name
	Login (UC04)

	Scenario
	User logs into the system to access authorized features.

	Triggering event
	The user clicks on the "Login" button or opens the application/website requiring authentication.

	Brief description
	This use case allows Managers, Staff, and Customers to authenticate themselves using their credentials (phone number and password/SMS OTP) to access the system.

	Actors
	Manager, Staff, Customer

	Preconditions
	The user has a registered account in the system and is currently on the Login page.

	Post conditions
	The user is successfully authenticated and redirected to the home page or dashboard with a valid session.

	Flow of activities (Actor)
	1. Enter phone number and password/SMS OTP.

2. Click the "Login" button.

	Flow of activities (System)
	1. Validate the input format.

2. Verify credentials against the database.

3. Create a new active session for the user through web cookie.

4. Redirect the user to the appropriate dashboard based on their role.

	Exception conditions
	1. Invalid Credentials: If the username or password is incorrect, the system displays an error message.

2. Empty Fields: If the user leaves fields blank, the system prompts for required input.


Log out
	Field
	Details

	Use Case Name
	Log out (UC05)

	Scenario
	An authenticated user wants to terminate their current session to secure their account.

	Triggering event
	The user clicks on the "Log out" button or link in the account menu or navigation bar.

	Brief description
	This use case describes the process of ending a secure session for any logged-in user.

	Actors
	Manager, Staff, Customer

	Preconditions
	The user is currently logged into the system with a valid active session.

	Post conditions
	1. The user's session is invalidated on the server.

2. Local session data/cookies are cleared.

3. The user is redirected to the Login page or Homepage.

	Flow of activities (Actor)
	1. Select the "Log out" option from the user interface.

	Flow of activities (System)
	1. Receive the logout request.

2. Destroy the active session token in the database/server cache.

3. Redirect the user back to the landing page or login screen.

	Exception conditions
	1. Network interruption: If the connection is lost, the system may fail to notify the server, but should still clear local browser data and redirect the user.

2. Session already expired: If the session timed out before the user clicked logout, the system simply redirects to the login page.


Get SMS OTP
	Field
	Details

	Use Case Name
	Get SMS OTP (UC06)

	Scenario
	Customer needs to verify their phone number during login.

	Triggering event
	Customer enters their registered phone number to login.

	Brief description
	This use case describes the process of the system generating and sending a OTP via SMS to the customer's phone for identity verification.

	Actors
	Customer

	Preconditions
	1. The customer has a registered account linked to a valid phone number.

	Post conditions
	1. A unique OTP is generated and stored temporarily in the system.

2. An SMS containing the OTP is sent to the customer's mobile device.

3. The login interface switches to the OTP entry screen.

	Flow of activities (Actor)
	1. Enter the registered phone number on the login page.

2. Click the "Login" button.

3. Wait for the SMS and check the mobile device for the code.

	Flow of activities (System)
	1. Validate if the phone number exists in the database.

2. Generate a secure, 6-digit random OTP.

3. Set an expiration time for the OTP (e.g., 2 minutes).

4. Trigger the SMS API to send the code to the user's phone.

	Exception conditions
	1. Invalid Phone Number: System notifies the user if the number is not registered or formatted incorrectly.


Upload image
	Field
	Details

	Use Case Name
	Upload image (UC07)

	Scenario
	Manager wants to upload a photo for an eatery profile.

	Triggering event
	Manager clicks on the "Upload" button or the image placeholder.

	Brief description
	This use case allows the Manager to select an image file from their device and upload it to the system's storage to display on the website.

	Actors
	Manager

	Preconditions
	1. Manager is logged into the administrative account.

2. The device has a stable internet connection.

	Post conditions
	1. The image file is successfully stored in the cloud storage/server.

2. The new image is abled to display on the user interface.

	Flow of activities (Actor)
	1. Click on the image upload area.

2. Browse and select an image file from the local storage.

3. Click "Confirm" or "Save" to start the upload.

	Flow of activities (System)
	1. Open the file browser window.

2. Validate the file type (e.g., .jpg, .png) and file size.

3. Upload the file to the server/storage service.

4. Convert to lighter image format WEBP.

5. Return new image name.

	Exception conditions
	1. Unsupported file format: System displays an error if the user selects a non-image file (e.g., .pdf, .exe).

2. File too large: System notifies the user if the image exceeds the maximum size limit (e.g., > 5MB).

3. Upload interrupted: If the connection drops, the system shows an error and allows the user to retry.


Manage ordering cart
	Field
	Details

	Use Case Name
	Manage ordering cart (UC08)

	Scenario
	The user wants to review, adjust quantities, or remove items from their selection before finalizing the order.

	Triggering event
	The user clicks on the "Cart" icon or views the "Order Summary" section or add items to cart.

	Brief description
	This use case allows users to manage their selected items, including updating quantities, removing items, and viewing the total estimated price.

	Actors
	Manager, Staff, Customer

	Preconditions
	1. The user has added at least one item to the cart.

2. The user is browsing the menu or order management interface.

	Post conditions
	1. The cart contents are updated in the temporary session or database.

2. The total order value is recalculated.

3. The user can proceed to checkout or finalize the order.

	Flow of activities (Actor)
	1. Open the cart/ordering summary.

2. Increase or decrease the quantity of a specific item.

3. Delete an item from the cart if no longer needed.

	Flow of activities (System)
	1. Display the list of items currently in the cart.

2. Validate the stock availability for updated quantities.

3. Recalculate the subtotal and final total price in real-time.

4. Save the updated cart state to the user's session.

	Exception conditions
	1. Item out of stock: System notifies the user if an item in their cart is no longer available.

2. Empty cart: If the user removes all items, the system displays a message and disables the "Checkout" button.

3. Invalid quantity: System prevents the user from entering negative numbers or zero (unless it triggers item removal).


Manage shifts
	Field
	Details

	Use Case Name
	Manage shifts (UC09)

	Scenario
	Manager creates, updates, or deletes working shifts for the establishment.

	Triggering event
	The Manager accesses the "Shift Management" section in the dashboard.

	Brief description
	This use case allows the Manager to define shift schedules (start time, end time, maximum staff) and maintain the list of available shifts for staff assignment.

	Actors
	Manager

	Preconditions
	The Manager is logged into the system with administrative privileges.

	Post conditions
	Shift information is updated in the database and reflected in the scheduling module.

	Flow of activities (Actor)
	1. Select the action to perform (Create, Edit, or Delete shift).

2. Enter shift details (Name, Time Range, Staff Quota).

3. Confirm and save the changes.

	Flow of activities (System)
	1. Display the current list of shifts.

2. Validate input data for overlaps or logical errors.

3. Update the database with the new shift information.

4. Notify the Manager of a successful operation.

	Exception conditions
	1. Invalid Time: System displays an error if the end time is before the start time.

2. Duplicate Shift: System prevents creating a shift with a name that already exists.

3. Shift in Use: If deleting a shift that currently has staff assigned, the system warns the Manager to reassign staff first.


Staff shift management
	Field
	Details

	Use Case Name
	Staff shift management (UC10)

	Scenario
	Staff member views their assigned shifts and manages their work schedule.

	Triggering event
	The Staff member navigates to the "My Schedule" or "Shift Management" section.

	Brief description
	This use case allows Staff members to view their upcoming work schedule, register for available shifts (if open), or request to cancel shifts.

	Actors
	Staff

	Preconditions
	The Staff member is logged into the system and has an active employment status.

	Post conditions
	Any changes made by the staff (such as shift registration or requests) are saved.

	Flow of activities (Actor)
	1. Access the personal work schedule dashboard.

2. Select a specific date or week to view shift details.

3. Choose an available shift to register or select an assigned shift to request a cancel.

	Flow of activities (System)
	1. Retrieve and display the staff's personal shift data from the database.

2. Show available open shifts that the staff is eligible for.

3. Record any schedule requests or shift registrations.

	Exception conditions
	1. Schedule Conflict: The system prevents the staff from registering for a shift that overlaps with an existing assignment.

2. Quota Reached: The system hides or disables shifts that have already reached the maximum staff limit.


Send reviews
	Field
	Details

	Use Case Name
	Send reviews (UC10)

	Scenario
	Customer wants to share their feedback or experience about an eatery.

	Triggering event
	Customer clicks on the "Write a Review" button.

	Brief description
	This use case allows the customer to provide a star rating and text comments regarding their order or the eatery's service.

	Actors
	Customer

	Preconditions
	1. The Customer has completed an order (to ensure valid feedback).

	Post conditions
	1. The review is saved in the database.

2. The overall rating of the eatery/dish is updated.

3. The review is displayed publicly.

	Flow of activities (Actor)
	1. Select the "Review" option.

2. Choose a star rating (1-5).

3. Write comments.

4. Click "Submit Review".

	Flow of activities (System)
	1. Display the review form.

2. Validate that the rating is selected.

3. Persist the review record in the database.

4. Display a "Thank you for your feedback" message.

	Exception conditions
	1. Submission error: If the server is down, the system asks the user to try again later.


3.2 [bookmark: _Toc229660039]Functional requirements 
[bookmark: _Toc229660040]Customer Features:
· Account Management: Register / Login / Logout, User Profile, Change Password.
· Ordering: Table ordering (Scan QR code at the table); Remote ordering (Scheduled pickup, Scheduled delivery); Item customization (Toppings, sugar/ice levels, special notes).
· Cart & Payment: Cart management (Increase/decrease quantity, remove items, view total items and price); Multi-modal payment (Cash, e-wallets, QR banking, card swipe/POS); Invoice issuance (Standard receipt, VAT/Red invoice).
· Reviews & Ratings: Submit star ratings, view / write sharing posts.
[bookmark: _Toc229660041]Staff Features:
· Shift Management: View and manage assigned work shifts.
[bookmark: _Toc229660042]Manager Features:
· Menu Management: CRUD (Create, Read, Update, Delete) operations for items, combos, and categories; Status customization (in stock / temporarily out of stock).
· Staff Management: Role assignment/authorization (Cashier, barista, server); Master schedule arrangement, Leave approval.
· Analytics & Reporting: Revenue reports (daily/monthly/yearly), Profit reports (after deducting costs); Best-selling items statistics, Peak hours analysis.
3.3 [bookmark: _Toc229660043]Non-functional requirements 
The system is engineered to meet rigorous non-functional standards to ensure a professional-grade user experience and operational stability. Performance is a primary focus, with the Quarkus backend and Next.js frontend optimized to ensure that all API responses and page loads occur within 2 seconds under normal conditions. Scalability is natively handled by the Kubernetes orchestration layer, allowing the system to automatically scale horizontally to manage spikes in user traffic without service degradation. From a Security perspective, all data transmissions are encrypted via SSL/TLS, and sensitive user information is protected through robust authentication and authorization protocols. Furthermore, the architecture is designed for High Availability, utilizing Docker containerization and health-check mechanisms to achieve a 99.9% uptime, ensuring that the system remains reliable and accessible for customers and staff at all times.
CHAPTER 4. [bookmark: _Toc229660044]ARCHITECTURE 
4.1 [bookmark: _Toc229660045]Architectural style(s) used 
The Coffee Shop Management System is developed using a Microservices-oriented architecture. This style allows the system to be decomposed into smaller, independent services that communicate with each other, ensuring that different functionalities like order processing and staff management can operate and scale independently. Additionally, the system follows a Client-Server model, where the frontend (Mobile/Web) interacts with the backend through RESTful APIs and GraphQl.
4.2 [bookmark: _Toc229660046]Architectural model 
The system is designed following a Cloud-Native architectural model, emphasizing scalability and resilience through containerization. The architecture adopts a decoupled multi-tier approach, effectively isolating the Presentation Layer, which features a responsive "Mobile-First" interface for customers and staff, from the core business logic. The Service Layer is powered by high-performance Quarkus-based Microservices, facilitating rapid request processing through RESTful APIs and GraphQL. For data management, the system employs a dual-database persistence strategy: PostgreSQL serves as the primary relational engine for consistent and structured data storage, while Redis is integrated as a high-speed distributed cache to minimize latency and optimize performance for frequently accessed data.
4.3 [bookmark: _Toc229660047]Technology, software, and hardware used 
Core Technology Stack
The system is developed using a modern, full-stack architecture designed for high availability and performance. The Frontend is built with Next.js, leveraging its Server-Side Rendering (SSR) and Static Site Generation (SSG) capabilities to provide a fast, SEO-friendly, and responsive user experience. This interface communicates via RESTful APIs with a robust Backend powered by Java Quarkus, a framework selected for its "Supersonic Subatomic" performance, minimal memory footprint, and native support for cloud environments.
The data architecture utilizes a dual-system approach: PostgreSQL serves as the primary Relational Database Management System (RDBMS) to ensure strict data integrity and complex relationship management, while Redis is integrated as an in-memory data store to handle high-speed caching and efficient session management. To ensure seamless deployment and scalability, the entire ecosystem is containerized using Docker, providing environment consistency from development to production. These containers are managed and scaled through Kubernetes (K8s), which provides automated orchestration, self-healing, and efficient resource management for all deployed services.
Development Environment & Tools
Hardware
Personal computers and laptops running Windows 10/11 (with Windows subsystem for Linux [7]) for development and testing.
Development tools
The development process is supported by a comprehensive suite of tools designed to streamline coding, modeling, and version management. Visual Studio Code serves as the primary Integrated Development Environment (IDE), providing a versatile and extensible workspace for both frontend and backend development. To bridge the gap between design and implementation, Astah UML is utilized for formal system modeling, including Class and Sequence diagrams, while draw.io is employed as a flexible secondary tool for creating high-level architectural sketches and flowcharts. All source code and project assets are managed through a self-hosted Gitea instance, which provides a lightweight yet powerful version control system, ensuring secure collaboration and a structured CI/CD pipeline within a private infrastructure.
4.4 [bookmark: _Toc229660048]Rationale for your architectural style and model
The choice of a microservices-oriented architecture and Quarkus framework is driven by the need for high performance and scalability. Since the system targets high-traffic urban coffee shops, the cloud-native approach with Kubernetes ensures that the application can handle peak hours through automated scaling. 
Furthermore, the dual-database architecture (PostgreSQL & Redis) was selected to optimize data consistency and speed. While PostgreSQL ensures reliable storage for orders and personnel data, Redis minimizes latency for frequently accessed information like menu items. This combination supports a seamless user experience while maintaining robust backend stability.
CHAPTER 5. [bookmark: _Toc229660049]DESIGN 
5.1 [bookmark: _Toc229660050]Database design 

5.2 [bookmark: _Toc229660051]Static model - class diagrams 
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