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[bookmark: _Toc236305110][bookmark: _Toc237255140]1. Introduction
[bookmark: _Toc236305111][bookmark: _Toc237255141]1.1 Background
The hospitality industry relies heavily on effective communication and coordination between departments to deliver a consistent guest experience [1]. In a hotel environment, housekeeping, reception, maintenance, and management must work in close alignment to ensure that rooms are prepared on time, guest requests are fulfilled promptly, and operational issues are resolved without delay. However, in many small and mid-sized hotels, this coordination still depends on paper-based systems, phone calls, or informal messaging applications that were not designed for hotel operations [2].
This project addresses that gap by developing a web-based platform tailored specifically to the operational needs of a 125-room hotel. The system, named HotelOps, was designed to digitalise and centralise daily hotel operations, enabling staff across different departments to access relevant information, manage tasks, and communicate through a single, role-based platform.
[bookmark: _Toc236305112][bookmark: _Toc237255142]1.2 Motivation
The motivation for this project stems from ten years of personal experience working within hotel housekeeping and operations. Throughout that time, I observed first-hand how the absence of a centralised communication tool created daily inefficiencies that affected both staff performance and guest satisfaction. Handovers between shifts were frequently incomplete, maintenance issues were reported late, and room attendants were often unaware of priority departures until the last moment. These were not isolated incidents; they were recurring operational challenges that no existing tool adequately addressed.
Having worked across various roles within the housekeeping department, I developed a clear understanding of what hotel staff need from a digital system: simplicity, speed, and role-specific access to information. This personal insight shaped every design and development decision made throughout this project.
The gap between what hotel staff need and what current technology offers at an accessible level became the driving force behind HotelOps. Large hotel chains often use enterprise systems such as Opera, Rezlynx or PEP, but these solutions are costly, complex, and frequently over-engineered for smaller properties [1]. Independent hotels with fewer than 200 rooms rarely have the budget or technical infrastructure to implement such systems effectively. HotelOps was developed to provide a practical, affordable, and user-friendly alternative.
[bookmark: _Toc236305113][bookmark: _Toc237255143]1.3 Aim 
The aim of this project is to design and develop a multi-user, role-based web application that improves departmental communication and operational efficiency within a hotel environment, informed by a decade of direct industry experience.
[bookmark: _Toc236305114][bookmark: _Toc237255144] 1.4 Objectives
The following objectives were defined to guide the development of this project:
· To research existing hotel management systems and identify their limitations in the context of small and mid-sized hotels.
· To identify and analyse user requirements from the perspective of different hotel roles, including management, housekeeping, reception, and maintenance.
· To design a secure, role-based web application that provides each user with access only to the features relevant to their role [3].
· To implement the platform using a modern web technology stack, including React, Flask, and SQLite.
· To test the system through unit, integration, and user acceptance testing to ensure reliability and usability.
· To evaluate the completed system against the initial objectives and reflect on lessons learned throughout the development process.

[bookmark: _Toc236305115][bookmark: _Toc237255145]1.5 Report Structure
This report is organised into nine chapters. Chapter 2 presents a review of relevant literature, covering digital transformation in hospitality, existing systems, and the technical concepts that informed the development of HotelOps. Chapter 3 provides a detailed analysis of system requirements and associated risks. Chapter 4 describes the design decisions made for the system architecture, database, and user interface. Chapter 5 explains the implementation process, with reference to key modules and code. Chapter 6 presents the testing strategy and results. Chapter 7 evaluates the system and reflects on the development process. Chapter 8 outlines potential future enhancements, and Chapter 9 concludes the report.

[bookmark: _Toc236305116][bookmark: _Toc237255146]2. Literature Review
[bookmark: _Toc236305117][bookmark: _Toc237255147]2.1 Digital Transformation in the Hospitality Industry
Over the last two decades, hotels have steadily replaced manual processes with digital systems, not because it was trendy, but because guest expectations and competitive pressure left them with few options [1]. In this context, digital transformation simply refers to the replacement of paper logs, radios, and verbal handovers with tools that record information once and make it available to everyone.
This shift has been anything but even, based on my experience in the hospitality industry over the last ten years. Reception is usually the first and only department to receive proper software. The property management system handles bookings, guest profiles, and, most importantly, payment card data, so it is typically treated as non-negotiable from a compliance standpoint. Housekeeping rarely receives the same attention. In several hotels I've worked in, the entire department relied on a printed room list, a radio, and whatever the previous shift had mentioned. This is not an isolated case; research on digital adoption in hospitality points to exactly this pattern, with smaller and mid-sized properties lagging far behind because investment tends to go where the money changes hands, not where the daily operational load sits [1], [2].
The result is a hotel with two speeds: the front desk is digitised, but the back desk is not. That imbalance is the starting point for this project.


[bookmark: _Toc236305118][bookmark: _Toc237255148]2.2 Existing Hotel Management Systems
The hotel where I gained most of my housekeeping experience, which is typical based on conversations with staff at other properties, uses a full property management system for reception. That system handles check-in and check-out, accepts credit card payments, manages reservations, and maintains a guest record. It is, by all accounts, a serious piece of software, and Receptions are trained on it as part of their onboarding.
There is no equivalent for housekeeping. Room status changes are announced over the radio or written on a whiteboard that is erased at the end of the shift. Maintenance requests are communicated verbally, which means they are sometimes forgotten, duplicated, and occasionally overlooked entirely until a guest complains. This is not a criticism of the staff involved; everyone I've worked with does their best with what they're given, but there is a structural gap, which the literature confirms rather than contradicts.
Commercial systems like Opera, Cloudbeds, PEP and RoomRaccoon exist and are truly capable platforms. The issue is cost and design intent. Licensing and implementation are priced for large or mid-sized operations, and interfaces are initially designed around front-of-house workflows [4]. Housekeeping and maintenance modules, when they exist at all, are typically added on rather than built in. This is consistent with the research, which describes a persistent gap between what operational staff (room attendants, maintenance technicians, and linen porters) require daily and what the market currently provides [5]. HotelOps was created specifically to fill that void, not as an afterthought to a reception system, but as a standalone tool designed for the people who use it.
[bookmark: _Toc236305119][bookmark: _Toc237255149]2.3 Role-Based Access Control
Role-Based Access Control (RBAC) assigns system permissions based on a user's job role, rather than configuring access for everyone [3]. In practice, this means that a general manager can view occupancy reports and system-wide statistics, whereas a room attendant using a shared tablet can only see the rooms assigned to them that day.
This distinction is more important in a hotel than in a typical office. Shifts change frequently, staff turnover is high in some departments, and the range of roles is unusually diverse for a single building: reception, housekeeping, maintenance, linen and management, all with varying responsibilities and levels of authority. Giving everyone the same view of the system would either overwhelm junior staff with irrelevant options or, worse, expose sensitive information like guest data and financial reports to people who don't need to see it.
HotelOps adheres to the principle of least privilege: each account is created with the minimal access required for that role, and permissions can be adjusted individually by an administrator only when necessary [3]. This was a deliberate design decision, not just a security measure; it reflects how access should work on a hotel floor.


[bookmark: _Toc236305120][bookmark: _Toc237255150]2.4 Usability and Human-Computer Interaction
This project's usability testing relied on heuristic evaluation, which involves a small number of reviewers assessing an interface against established usability principles. It is fast and does not require a large sample of test users, which suited the project's timeline. The results are heavily influenced by the experience of the evaluator [6].
The reason usability was so important here is practical rather than theoretical. Hotel staff do not have the time to learn a complex system. A room attendant has about thirty seconds to update the room status between guests before moving on to the next task. If the interface requires more than two or three taps, it will be ignored, and the entire system will fail. Every design decision in HotelOps was evaluated against this constraint: can this be done quickly, on a small screen, by someone who has not received extensive training? Accessibility guidelines, including WCAG 2.1, were used as an additional benchmark to ensure the interface remained usable for staff with varying needs, not just the average case [7].
User personas for each staff role, as well as wireframes and an iterative prototype, were used throughout development to keep the design true to how people work rather than how the system was built.

[bookmark: _Toc236305121][bookmark: _Toc237255151]2.5 Web Technologies and Tools
The technology stack was chosen for its usefulness rather than novelty. The frontend is built with Meta's React, a JavaScript library that allows you to create interfaces out of reusable components [8]. This was important because the dashboards for each role, reception, housekeeping, maintenance, and admin, shared a lot of structure but differed in detail, and a component-based approach made it much easier to build those variations without duplicating code.
The backend is powered by Flask, a lightweight Python framework that operates in the background rather than imposing a specific structure [9]. Minimalism was advantageous for a project of this size because it eliminated the overhead of a larger framework. SQLite was used as the database, which is a reasonable choice for this size and avoids the complexity of setting up a separate database server during development.
Git and GitHub were used for version control throughout, partly as a matter of good practice and partly from experience: losing work to an unsaved file is a mistake that should be avoided only once.

[bookmark: _Toc236305122][bookmark: _Toc237255152]2.6 Data Protection and UK GDPR
Any system that stores personal information in the UK must adhere to the UK GDPR, which establishes the rules for data collection, storage, and use [10]. HotelOps does not touch guest data; it is entirely contained within the reception PMS, which is appropriate given the sensitivity of card and booking information. HotelOps only stores staff information, such as names, usernames, and email addresses, which are required to log in and be assigned tasks.
Even with this small footprint, the same principles apply. Access is role-based, as described in Section 2.3, and passwords are hashed rather than stored in plain text. Keeping the scope of personal data deliberately limited was a design decision: the less data the system stores, the less there is to protect.

[bookmark: _Toc236305123][bookmark: _Toc237255153]2.7 Software Development Life Cycle 
[bookmark: _Toc237255154]2.7.1 Waterfall Model
The Waterfall model progresses through fixed phases in order, with each one completed before the next one begins [11]. It is straightforward and easy to plan around, but it assumes that the requirements are correct from the start, which did not hold true for this project, where practical constraints and feedback constantly reshaped what was required.
[bookmark: _Toc237255155]2.7.2 Iterative and Incremental Model
The Iterative and Incremental model divides a project into smaller cycles, with each producing a functional version of the system [12]. This allows feedback to be incorporated into the project as it progresses, rather than being discovered too late to act on.
[bookmark: _Toc237255156]2.7.3 Agile Methodology
Agile prioritises working software and responsiveness to change over rigid upfront planning, which is typically divided into short sprints [13]. It is less of a fixed process than a set of values, which became clear as the project progressed and requirements shifted in response to real-world usage.
[bookmark: _Toc237255157]2.7.4 Chosen Methodology and Justification
This project was completed using an Agile-inspired iterative approach, which in retrospect was the only realistic option. Requirements changed as development progressed, sometimes because a feature proved to be less useful than expected, and sometimes because testing revealed a need that had not been anticipated during the planning stage. A strict Waterfall approach would have locked in early assumptions that were later proven incorrect. Working iteratively allowed features to be built, tested, and adjusted as understanding of the problem improved, which was appropriate for both the nature of the project and the reality of developing it while working full-time hours.

[bookmark: _Toc236305128][bookmark: _Toc237255158]2.8 Summary
The literature reviewed in this chapter consistently supports the same conclusion that informed this project: hospitality technology has evolved unevenly, with front-of-house systems maturing far faster than tools available to housekeeping, maintenance, and other operational personnel. RBAC, usability principles, and data protection requirements influenced the design of HotelOps at every stage, while an Agile, iterative approach provided the flexibility required to keep the system grounded in how hotel departments actually operate, rather than how they are assumed to operate on paper.

[bookmark: _Toc237255159]3. Analysis
[bookmark: _Toc237255160]3.1 Requirements Analysis 
Before any development work could begin, a thorough understanding of what the system needed to do was required. Requirements are typically divided into functional requirements, which describe what a system must do, and non-functional requirements, which describe how it should behave [14]. The initial requirements were primarily informed by ten years of direct professional experience in hotel operations. This provided practical insight into recurring communication and workflow problems across housekeeping, reception and other operational departments. Reception already had a proper system in place to handle bookings and payments, so those requirements were never questioned. Housekeeping, maintenance, and the other operational departments lacked a dedicated operational system, so the requirements for HotelOps stemmed directly from years of noticing what was missing rather than from formal elicitation techniques like interviews or workshops [15].

The requirements were divided into three categories: functional, non-functional, and user.

[bookmark: _Toc237255161]3.1.1 Functional Requirements
Functional requirements describe what the system must do. The following were identified as essential for HotelOps:
	ID
	Requirement

	FR01
	The system shall allow users to log in using a username and password

	FR02
	The system shall display a role-specific dashboard upon login

	FR03
	The system shall allow authorised users to view and update room status

	FR04
	The system shall allow housekeeping lead to allocate rooms to room attendants via a drag and drop task list

	FR05
	The system shall allow authorised users to submit and view maintenance requests

	FR06
	The system shall automatically set a room to Out of Order when a maintenance request is submitted

	FR07
	The system shall allow authorised users to log lost property items

	FR08
	The system shall allow authorised users to submit special requests for specific rooms

	FR09
	The system shall display pending special requests on the Linen Porter dashboard

	FR10
	The system shall allow the administrator to create, edit, and delete user accounts

	FR11
	The system shall assign default permissions automatically based on user role

	FR12
	The system shall allow the administrator to modify individual user permissions

	FR13
	The system shall allow authorised users to set daily instructions via Task of the Day

	FR14
	The system shall generate a daily report summarising rooms assigned, maintenance issues, and lost property

	FR15
	The system shall allow users to log out securely



[bookmark: _Toc237255162]3.1.2 Non-Functional Requirements
Non-functional requirements describe how the system should behave rather than what it should do.
	ID
	Requirement

	NFR01
	The system should provide responsive page loading under normal operating conditions

	NFR02
	The system shall be accessible on both desktop and tablet devices

	NFR03
	All passwords shall be hashed before being stored in the database

	NFR04
	The system shall restrict access to features based on the user's assigned permissions

	NFR05
	The system shall remain available throughout the working day without requiring a restart

	NFR06
	The user interface shall be intuitive enough for staff with limited technical experience to use without formal training

	NFR07
	The system shall be designed in accordance with relevant UK GDPR principles regarding the storage and protection of personal data

	NFR08
	The codebase shall be maintained under version control using Git and GitHub



NFR06 was more important to me than any other line in this table. I've seen employees give up on a system within the first week because nobody had time to properly train them. If HotelOps required a manual, it would fail in the same manner.
[bookmark: _Toc237255163]3.1.3 User Requirements
User requirements describe what each type of user needs from the system in practical terms.
	Role
	Requirements

	General Manager
	View hotel-wide statistics, access daily reports, manage maintenance and lost property, manage task list, set Task of the Day, submit special requests

	Housekeeping Lead
	Allocate rooms to room attendants, update room status, set Task of the Day, log maintenance requests, log lost property, submit special requests, access daily reports

	Reception
	View and update room status, log lost property, submit and view maintenance requests, submit special requests

	Room Attendant
	View assigned rooms for the day, log lost property, submit special requests

	Maintenance Technician
	View maintenance requests assigned to them, update request status

	Linen Porter
	View and update pending special requests

	Administrator
	Create, edit, and delete user accounts, assign and modify user permissions






	Function

	General Manager
	HK Lead
	Reception
	Room Attendant
	Maintenance
	Linen Porter
	Administrator

	View Dashboard
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	View & Update Room Status
	✓
	✓
	✓
	-
	-
	-
	✓

	Task List (allocate rooms)
	✓
	✓
	-
	View own rooms only
	-
	-
	-

	Task of the Day
	✓
	✓
	-
	View only
	-
	-
	-

	Maintenance (view & add)
	✓
	✓
	✓
	-
	View & update own
	-
	-

	Lost Property
	✓
	✓
	✓
	Add only
	-
	-
	-

	Special Requests
	✓
	✓
	✓
	Add only
	-
	View & update
	-

	Daily Reports
	✓
	✓
	-
	-
	-
	-
	-

	User Management
	-
	-
	-
	-
	-
	-
	✓

	Manage Permissions
	-
	-
	-
	-
	-
	-
	✓




[bookmark: _Toc237255164]3.2 UML Diagrams 
The Unified Modelling Language (UML) was used throughout the analysis phase to visualise system behaviour before any code was written [16]. Three diagram types were created: a use case diagram, an activity diagram, and a sequence diagram, each representing a different aspect of how HotelOps needed to function.
[bookmark: _Toc237255165]3.2.1 Use Case Diagram
A use case diagram illustrates the interactions between users and the system. Each actor represents a user role, and each use case represents a system function that responds to the actor's actions [16].
HotelOps' primary actors include the General Manager, Housekeeping Lead, Reception, Room Attendant, Maintenance Technician, Linen Porter, and Administrator. Logging in, viewing the dashboard, updating room status, managing the task list, submitting maintenance requests, tracking lost property, dealing with special requests, and managing user accounts are all common use cases.


[image: ]
[bookmark: _Toc237251556]Figure 1. Use Case Diagram


[bookmark: _Toc237255166]3.2.2 Activity Diagram
An activity diagram depicts the flow of actions within a specific process, using the same modelling conventions as the Unified Process [17]. The HotelOps activity diagram focuses on the room status update workflow, which is one of the system's most frequently used features and the one I modelled most closely after how room attendants move through a shift.
The flow begins when a member of staff logs in and navigates to the Rooms page. They select a room from the list, choose the new status from the available options (Vacant Clean, Inspected, Due Out / Vacant, Due Out / Occupied, Stay Over, or Out of Order), and confirm the change. The system updates the database and reflects the new status immediately on screen. Out of Order is set separately, through the Maintenance page: when a new maintenance request is submitted for a room, the system automatically updates that room's status to Out of Order, so staff do not need to change the room status manually as well.
[image: ]
[bookmark: _Toc237251557]Figure 2.  Activity Diagram
[bookmark: _Toc237255167]3.2.3 Sequence Diagram
A sequence diagram depicts how the system's components interact during a specific operation. When a user enters their credentials, the frontend, backend, and database communicate as shown in the login sequence diagram.
The login page prompts the user to enter their username and password. The frontend makes a POST request to the Flask API. The API queries the database to retrieve the username's password hash. The hash is compared to the submitted password via Werkzeug's password hashing library. If the credentials match, the server establishes a session and sends the user's information, including role and permissions, to the frontend. The frontend saves this data to local storage and directs the user to their role-specific dashboard.
[image: ]
[bookmark: _Toc237251558]Figure 3.  Sequence Diagram
[bookmark: _Toc237255168]3.3 System Requirements
[bookmark: _Toc237255169]3.3.1 Hardware Requirements

[bookmark: _Toc237254928]HotelOps is a web-based application, so end users do not have to meet any significant hardware requirements. Accessing the system requires only a device that can run a modern web browser. During development and testing, the application was run on a standard laptop with an Intel Core i5 processor and 8GB of memory. A simple cloud server or shared hosting environment with at least 1GB of RAM would suffice to host the Flask backend and SQLite database.
In a hotel, staff-facing devices are typically shared computers at the front desk or tablets mounted in housekeeping offices. I've seen how quickly a shared tablet can be knocked around during a shift, so HotelOps was designed with this in mind, ensuring the interface remains functional and readable on standard desktop and tablet screens. Personal smartphones were considered but treated as a separate concern, addressed in Chapter 8 as a planned mobile-first enhancement rather than a requirement of the current version.
[bookmark: _Toc237255170]3.3.2 Software Requirements
The following software is required to run HotelOps in its current development configuration:
	Component
	Requirement

	Operating System
	Windows, macOS, or Linux

	Python
	Version 3.10 or higher

	Node.js
	Version 18 or higher

	Web Browser
	Chrome, Firefox, Edge, or Safari

	Database
	SQLite (included with Python)

	Version Control
	Git




[bookmark: _Toc237255171]3.4 Risk Analysis
Every software project contains risks that can have an impact on its progress, quality, or outcome, and identifying these risks early in the analysis phase is standard practice [18]. The table below identifies the key risks associated with the development of HotelOps, evaluates their likelihood and potential impact, and describes the mitigation strategy used in each case.
	Risk

	Probability
	      Impact
	Mitigation

	Data loss due to system failure
	Low
	High: work and progress could be lost entirely
	All code was committed to GitHub regularly throughout development, ensuring recovery was always possible

	Scope creep, adding too many features
	Medium
	Medium: could delay completion and reduce quality of core features
	Requirements were fixed at the start of each development cycle and new ideas were logged for future enhancement rather than added immediately

	Security vulnerability in authentication
	Low
	High: unauthorised access to staff data
	Passwords are hashed using Werkzeug, sessions are managed server-side, and access is restricted by role

	Cross-browser compatibility issues
	Medium
	Medium: some users may experience display problems
	The application was tested across Chrome, Firefox, and Edge during development

	SQLite limitations at scale
	Low
	Medium: performance may degrade with many concurrent users
	SQLite is appropriate for the current scale; migration to PostgreSQL or MySQL is identified as a future enhancement

	Staff resistance to adopting a new system
	Medium
	High: the system loses its value if staff do not use it
	Having sat on the staff side of a badly designed system before, the interface was kept as simple as possible, requiring minimal training

	Time constraints due to full-time employment
	High
	Medium: development time was limited
	An iterative approach was adopted, prioritising core features first and adding enhancements incrementally



[bookmark: _Toc237255172]4. Design
[bookmark: _Toc237255173]4.1 System Architecture
HotelOps uses a client-server architecture that separates the user interface from business logic and data storage [14], [19]. This separation makes the system easier to maintain while also allowing the frontend and backend to be developed and updated independently. I deliberately chose this split: reception's PMS and HotelOps needed to remain completely independent systems, so a clear line between frontend and backend was critical from the start.
The frontend is a single-page application created with React and TypeScript that runs in the user's browser. It communicates with the backend only via HTTP requests to a RESTful API. The backend is a Python-based Flask application that handles authentication, request processing, access control, and database interactions [9]. The database is SQLite, a file-based relational database that doesn't require a separate server process and is ideal for a project of this size.
During development, the frontend runs on a local Vite development server at port 5173, while the backend runs at port 5000. Cross-Origin Resource Sharing (CORS) is enabled on the Flask side, allowing requests from the frontend origin but blocking requests from other sources.
[image: ]
[bookmark: _Toc237251559]Figure 4. System Architecture Diagram
The architecture can be summarised as three layers:
· Presentation layer: React frontend running in the browser
· Application layer: Flask API handling business logic and authentication
· Data layer: SQLite database storing users, rooms, tasks, and operational records

[bookmark: _Toc237255174]4.2 Database Design 
[bookmark: _Toc237255175]4.2.1 Entity Relationship Diagram
The database was designed around the system's core entities and their relationships. The primary entities include User, Room, MaintenanceRequest, LostProperty, TaskListAssignment, SpecialRequest, and TaskOfTheDay.
A User can be assigned multiple TaskListAssignments, each of which refers to a single Room. A MaintenanceRequest is reported by one User (reported_by), and associated with one Room. A TaskOfTheDay record is updated by a User (updated_by) and saved by day of the week.
Not every relationship in the schema is enforced using a foreign key. A SpecialRequest is submitted by a User (requested_by, a true foreign key), but it stores the room as a plain text field (room_number) rather than a reference to the Rooms table, because reception needed to log a request against a room number even if the room record itself was being edited at the time.
LostProperty items are recorded with a free-text location and the name of the staff member who found them (found_by), with no foreign key relationship at all; this was a deliberate simplification, as lost property is frequently logged by staff who are not signed in to a specific account at the time.
A Notifications table is conceptually referenced in the frontend but lacks a finalised schema; its structure is viewed as a future enhancement rather than a component of the existing data model.
[image: ]
[bookmark: _Toc237251560]Figure 5. Entity Relationship Diagram






[bookmark: _Toc237255176]4.2.2 Database Schema
The following tables make up the HotelOps database:
Users
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	username
	TEXT
	Unique login name

	password_hash
	TEXT
	Hashed password

	role
	TEXT
	User role

	first_name
	TEXT
	First name

	last_name
	TEXT
	Last name

	email
	TEXT
	Email address

	is_active
	BOOLEAN
	Account status

	permissions
	TEXT
	JSON string of permissions

	created_at
	DATETIME
	Account creation date


Rooms
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	number
	TEXT
	Room number

	floor
	INTEGER
	Floor number

	type
	TEXT
	Room type

	status
	TEXT
	Current status

	notes
	TEXT
	Additional notes

	updated_at
	DATETIME
	Last status update



MaintenanceRequests
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	room_id
	INTEGER
	Foreign key to Rooms

	reported_by
	INTEGER
	Foreign key to Users

	description
	TEXT
	Problem description

	status
	TEXT
	Open / In Progress / On Hold/ Resolved

	priority
	TEXT
	Low / Normal / High / Urgent

	created_at
	DATETIME
	Date submitted









LostProperty
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	location
	TEXT
	Room or area found

	description
	TEXT
	Item description

	found_by
	TEXT
	Staff member name

	date_found
	TEXT
	Date found

	status
	TEXT
	Found / Handed to Reception / Claimed / Disposed

	created_at
	DATETIME
	Record creation date



TaskListAssignments
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	date
	TEXT
	Assignment date

	column_id
	TEXT
	Identifier for RA column

	column_name
	TEXT
	Room Attendant name

	room_id
	INTEGER
	Foreign key to Rooms

	created_at
	DATETIME
	Record creation date



SpecialRequests
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	room_number
	TEXT
	Room number

	item
	TEXT
	Item requested

	notes
	TEXT
	Additional notes

	requested_by
	INTEGER
	Foreign key to Users

	status
	TEXT
	Pending / In Progress / Delivered

	created_at
	DATETIME
	Date submitted



TaskOfTheDay
	Column
	Type
	Description

	id
	INTEGER
	Primary key

	day
	TEXT
	Day of the week

	note
	TEXT
	Main instruction

	extra
	TEXT
	Additional details

	updated_by
	INTEGER
	Foreign key to Users

	updated_at
	DATETIME
	Last updated



[bookmark: _Toc237255177]4.3 User Interface Design 
[bookmark: _Toc237255178]4.3.1 Personas
Three personas were created to represent HotelOps' primary user groups, ensuring that design decisions were grounded in real-world operational requirements [20]. I didn't have to make these from scratch; each one is similar to someone I've actually worked with, but modified enough to remain generic.
Persona 1: Sarah, Housekeeping Lead, 34. Sarah has been in housekeeping for twelve years and leads a team of six room attendants. She is at ease with technology but has no patience for systems that slow her down. Every morning, she must determine which rooms are priority departures, distribute the workload evenly across her team, and ensure that the task list is ready before the first attendant begins their shift. This persona reflects the exact role I held for years: a whiteboard, a radio, and a printed room list, with no actual system to assist. She requires HotelOps to be fast, clear, and accessible via the tablet in the housekeeping office.
Persona 2: Emily, Reception, 27. Emily works at the front desk and needs to know which rooms have been cleaned and inspected before she can check guests in. She also manages lost property and special requests from guests. She is comfortable with computers and has used the PMS daily. She expects HotelOps to reflect room status changes in real time. Any delay between a room being marked clean and that update appearing on her screen causes problems during check-in, which is a complaint I've heard from Receptions numerous times.
Persona 3: David, Maintenance Technician, 41. David receives repair jobs throughout the day and needs to see immediately what has been assigned to him, what the priority is, and which room is affected. He is not particularly interested in technology and prefers a simple list he can work through. He does not want to navigate multiple screens to find his tasks, a constraint I built directly into the maintenance module after seeing maintenance requests get lost in a group chat too many times.
[bookmark: _Toc237255179]4.3.2 Wireframes
Prior to writing any frontend code, wireframes were created for the application's key screens. These included the login page, role-specific dashboards, room status, task list, maintenance, lost property, and admin user management pages.
The task list feature, which allows the housekeeping lead to assign rooms to room attendants by dragging and dropping them into named columns, was identified early in the design process as the system's most interactive component. This functionality was implemented with @dnd-kit, a lightweight and accessible drag and drop library for React that was chosen for its flexibility and support for keyboard navigation, which improves the interface's overall accessibility.
The wireframes were deliberately kept simple, emphasising layout and information hierarchy over visual detail. The goal was to determine where each element would appear on the screen and how users would navigate between sections before committing to a specific visual style.
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[bookmark: _Toc237251561]Figure 6. Wireframes

[bookmark: _Toc237255180]4.3.3 Storyboard
A storyboard was created to depict the experience of a housekeeping lead using HotelOps during a typical morning shift, which was closely modelled after my own morning routine. The sequence depicts Sarah arriving at work, logging in on the housekeeping office tablet, reviewing the room status overview on her dashboard, opening the task list, dragging rooms into columns for each room attendant, setting the Task of the Day using the morning briefing notes, and saving the list before the team arrived. The storyboard confirmed that the system supported the natural flow of her morning routine without adding unnecessary steps.
[image: ]

[bookmark: _Toc237251562]Figure 7. Storyboard
[bookmark: _Toc237255181]4.3.4 High-Fidelity Prototype
Following the wireframe stage, a high-fidelity prototype was built with the actual React frontend. This allowed real interactions to be tested rather than simulated, such as the task list's drag and drop functionality, the room status popup, and the role-based sidebar navigation. The Implementation chapter includes screenshots of the completed prototype.

[bookmark: _Toc237255182]4.4 Navigation Flow
HotelOps' navigation structure is determined by the permissions assigned to each user. When a user logs in, the system retrieves their role and permissions and creates the sidebar navigation accordingly. A general manager sees a comprehensive menu that includes reports, task lists, maintenance, lost property, and Task of the Day. A room attendant only sees pages that are relevant to their role, such as assigned rooms, lost property, and special requests.
This approach ensures that the navigation is never cluttered with options that do not apply to the current user, lowering cognitive load and making the system easier to use for employees with limited technical experience.
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[bookmark: _Toc237251563]Figure 8. Navigation Flow Diagram
The general navigation flow is as follows: the user visits the login page, authenticates, and is redirected to their dashboard. They can access any page listed in their sidebar by clicking on it from the dashboard. Each page includes a back button that takes the user back to the dashboard. The logout button is always visible near the bottom of the sidebar.

[bookmark: _Toc237255183]4.5 Security Design 
Security was considered throughout the design process rather than as an afterthought, in accordance with widely accepted secure design practice [21]. The following measures were incorporated into the system from the start.
Authentication is handled with Flask sessions. When a user successfully logs in, their user ID is saved in a server-side session. Every subsequent API request checks for a valid session before returning any data. If no valid session exists, the API returns a 401 Unauthorised response, and the frontend redirects the user to the login page.
Passwords are never stored in plaintext. When a user account is created, the password is hashed with Werkzeug's generate_password_hash function before being stored in the database [9]. Upon login, the submitted password is compared to the stored hash using check_password_hash. Even if the database were compromised, the original passwords could not be recovered.
Access control is enforced on both the front and backend. On the frontend, the sidebar navigation is based on the user's permissions, so options that are not permitted are simply not displayed. On the backend, each API endpoint checks the current user's role before returning data or processing a request. Regardless of what the frontend shows, a user who attempts to access an endpoint without permissions will receive a 403 Forbidden response.
The HttpOnly flag is set on session cookies, preventing JavaScript from accessing them and lowering the risk of cross-site scripting attacks. CORS is limited to the frontend origin, which prevents requests from unauthorised sources.

[bookmark: _Toc237255184]5. Implementation
[bookmark: _Toc237255185]5.1 Development Environment
The development environment was chosen to provide a usable and accessible workflow for both frontend and backend development. Because this project involved multiple technologies, the tools were selected based on documentation, compatibility, ease of use, and suitability for the system's scale.
Visual Studio Code served as the primary code editor throughout the project. It supports Python and TypeScript extensions, as well as syntax highlighting and an integrated terminal. This allowed us to work on both the frontend and backend in the same development environment.
The project was divided into two major directories: backend, which contained the Flask application, and frontend, which contained the React application. Git was used for version control, and the repository was hosted on GitHub. Regular commits were made throughout the development process to keep track of changes and reduce the risk of losing progress.
Backend dependencies were managed with pip and documented in the requirements.txt file. The main dependencies were Flask, Flask-SQLAlchemy, Flask-CORS, Flask-Login, and Werkzeug. Frontend dependencies were managed with npm. The main packages were React, React Router, TypeScript, Vite, and @dnd-kit, which was used to implement drag-and-drop functionality in the task list.

[bookmark: _Toc237255186]5.2 Project Structure
The project was divided into two directories to distinguish between the system's frontend and backend components.
The backend directory includes the main application file, app.py, the database models (models.py), and a routes directory with separate blueprint files. The auth.py file handles authentication-related endpoints, whereas the dashboard.py  contains the application's operational API endpoints. The SQLite database file is stored in an instance directory that is not version controlled.
The frontend has a React and Vite structure. The app/routes directory contains individual.tsx files for application pages. Shared styles are defined in app.css with CSS custom properties. This creates a consistent visual design throughout the application and makes global styling changes easier to manage.
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[bookmark: _Toc237251564]Figure 9.  HotelOps Project Structure
This separation also improves maintainability because changes to the user interface can be made without affecting the backend logic.
[bookmark: _Toc237255187]5.3 Main Modules
[bookmark: _Toc237255188]5.3.1 Authentication Module
The authentication module was one of the first components implemented because all other system functions rely on identifying the current user and determining their access rights.
The login page collects a username and password and sends them to the Flask API via a POST request. The backend retrieves the corresponding user record from the database and compares the submitted password to the stored password hash using Werkzeug's check_password_hash function [9]. If authentication is successful, the user ID is saved in a server-side session.
The backend then sends the user's information, including role and permissions, to the frontend. This data is saved in localStorage and used to determine which pages and functions should be available to the user.






user = User.query.filter_by(username=username).first() 
if not user or not check_password_hash(user.password_hash, password):
       return jsonify({'error': 'Invalid username or password'}), 401

 session['user_id'] = user.id 
return jsonify({
      'id': user.id, 
      'username': user.username,
      'role': user.role,
      'role_label': user.role_label,
      'full_name': user.full_name,
      'email': user.email, 
      'permissions': perms, })

Each protected page on the frontend checks for a valid user record when it loads. If an authenticated user is not found, the application redirects the user to the login page. Backend endpoints also verify authentication and permissions to prevent unauthorised access.
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[bookmark: _Toc237251565]Figure 10. Admin Page/ Create User
[bookmark: _Toc237255189]5.3.2 Dashboard Module
The dashboard was created to give each user an immediate overview of information relevant to their role. This eliminates the need to navigate multiple pages to obtain frequently requested operational information.
The backend generates dashboard information dynamically based on the authenticated user's role. A General Manager can see hotel-wide statistics, such as the total number of rooms, room statuses, open maintenance requests, and pending operational tasks. A Housekeeping Lead receives information primarily about room status and housekeeping operations. A Linen Porter can view pending special requests directly from the dashboard, allowing them to be addressed without moving to another section.
elif role == 'housekeeping_lead': 
          dirty_count = Room.query.filter( 
                   Room.status.in_(['due_out_vacant', 'due_out_occupied'])
          ).count()

         data['stats'] = {
                  'total_rooms': Room.query.count(), 
                  'vacant_clean': Room.query.filter_by(status='vacant_clean').count(),
                  'inspected': Room.query.filter_by(status='inspected').count(),
                  'due_out_vacant': Room.query.filter_by(status='due_out_vacant').count(), 
                  'due_out_occupied': Room.query.filter_by(status='due_out_occupied').count(),
                  'stay_over': Room.query.filter_by(status='stay_over').count(),
                  'out_of_order': Room.query.filter_by(status='out_of_order').count(), 
                  'open_maintenance': MaintenanceRequest.query.filter_by(status='open').count(),
 }

The frontend sidebar is generated dynamically based on the user's permissions, rather than solely on their role. This increases flexibility because an administrator can change a user's permissions without modifying the application's source code.
const navItems = ["dashboard", ...permissions.filter(p => p !== "dashboard")] 
              .map(p => PERMISSION_NAV[p]) 
              .filter(Boolean);

For example, if a Reception is given permission to access reports, the Reports option can appear in their navigation without changing their underlying role.
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[bookmark: _Toc237251566]Figure 11. Housekeeping Lead Dashboard
[bookmark: _Toc237255190]5.3.3 Room Management Module
The room management module is a key operational component of HotelOps. Room status information influences a variety of hotel operations, including housekeeping priorities, room allocation, guest check-in, and maintenance decisions.
The functionality was implemented using @dnd-kit, a React library that allows for both pointer and keyboard interactions [22]. Each room is represented as a draggable element, and each Room Attendant as a droppable column. When a room is moved to another column, the interface updates instantly. When the user selects the Save option, the allocation is saved to the database.
function onDragOver(event: DragOverEvent) { 
           const { active, over } = event; 
           if (!over) return; 

          const fromColId = findColumnByRoomDndId(String(active.id)); 
          const toColId = String(over.id).startsWith("col-") 
                 ? String(over.id) 
                 : findColumnByRoomDndId(String(over.id));

         if (!fromColId || !toColId || fromColId === toColId) return; 
         const roomId = parseInt(String(active.id).replace("room-", ""));
         const room = findRoomById(roomId); 
         if (!room) return; 

         setColumns(prev => prev.map(col => { 
                  if (col.id === fromColId) 
                        return { ...col, rooms: col.rooms.filter(r => r.id !== roomId) };
                  if (col.id === toColId) 
                        return { ...col, rooms: [...col.rooms, room] }; 
                  return col; 
          })); 
}

The Room Attendant columns are linked to existing user accounts. When the allocation is saved, the relevant user ID is associated with each room assignment. When a Room Attendant logs in, the system retrieves the assignments associated with their account and the current date, allowing them to see only the rooms that have been assigned to them.
The system also prevents a single Room Attendant from being assigned to multiple columns on the same date. This reduces the possibility of duplicate assignments while also improving the daily task list's reliability.
[image: ]
[bookmark: _Toc237251567]Figure 12. Assign rooms to RA
[bookmark: _Toc237255191]5.3.4 Maintenance Module
The Maintenance module was created to provide a centralised platform for reporting and tracking maintenance issues. Maintenance issues in traditional hotel operations may be communicated verbally or via informal messaging, increasing the risk of requests being forgotten, duplicated, or delayed.
Authorised users can submit a maintenance request that includes the room number, a description of the issue, and a priority level. Once submitted, the request is made available to the Maintenance Technician for review and status updates.
item = MaintenanceRequest( 
          room_id=room.id if room else None, 
          reported_by=user.id,
          description=data.get('description', '').strip(), 
          priority=data.get('priority', 'normal'), 
          status='open',
  ) 

db.session.add(item) 

if room:
         room.status = 'out_of_order' 

db.session.commit()

When you create a maintenance request for a room, it is automatically marked as Out of Order. This prevents reception from allocating the affected room while an unresolved issue exists. When the maintenance request is marked as resolved, the associated room is automatically set to Vacant Clean.

This connection between the maintenance and room management modules reduces duplicated actions and ensures that both departments have access to the same information.
[image: ]
[bookmark: _Toc237251568]Figure 13. Maintenance page
[bookmark: _Toc237255192]5.3.5 Admin Module
The Admin module enables authorised administrators to manage user accounts and permissions via an interface rather than modifying the application's source code.

New user accounts can be created by entering a first name, surname, username, email address, password, and assigned role. When you select a role, the system will apply the default permission set for that role. The administrator can then change individual permissions via the interface before saving the account.
new_user = User( 
        username=data.get('username', '').strip(),             
        password_hash=generate_password_hash(data.get('password', '')),
        role=data.get('role', 'room_attendant'), 
        first_name=data.get('first_name', '').strip(), 
        last_name=data.get('last_name', '').strip(), 
       email=data.get('email', '').strip(),
       is_active=True, 
       permissions=data.get('permissions', None), 
)
 db.session.add(new_user) 
db.session.commit()

SQLite was appropriate for the project's scope because it allows for relational data storage without requiring a separate database server. However, a larger production deployment with a large number of concurrent users may necessitate migration to a database management system such as PostgreSQL.

[bookmark: _Toc237255193]5.4 Challenges and Solutions
Several technical challenges emerged during the development process, necessitating changes to the original implementation.
One of the most difficult challenges was coordinating drag-and-drop behaviour between the master room list and individual Room Attendant columns. Earlier versions allowed the same Room Attendant to be assigned to more than one column on the same date, which increased the possibility of duplicate assignments. This problem was resolved by tracking assigned Room Attendant IDs in the application state and disabling users who had already been selected.
Session management was also an important consideration during development. Flask sessions may be interrupted when the development server is restarted, necessitating the user's authentication again. Although this was acceptable in the development environment, a production version could use persistent session storage to improve reliability.
A further challenge was communication between the React frontend on port 5173 and the Flask backend on port 5000. Because these components operate from multiple origins during development, Cross-Origin Resource Sharing configuration was required. Flask-CORS was set up to allow credentialed requests from the frontend origin while blocking requests from unauthorised origins.
These challenges helped to shape the system's iterative development, as individual functions were implemented, tested, reviewed, and improved throughout the project.

 

[bookmark: _Toc237255194]6. Testing
[bookmark: _Toc237255195]6.1 Testing Strategy
Testing occurred throughout the development process rather than at the end. Given the iterative approach described in Chapter 2, each module was tested as it was built, and any issues were addressed before moving on to the next feature. This mirrored how I approach problems in a live hotel environment: catch them early and fix them before they affect the next shift, rather than allowing minor issues to pile up.
The testing strategy included five areas: unit testing of individual backend functions, integration testing of communication between frontend and backend, system testing of the entire application, user acceptance testing based on real operational scenarios gleaned from ten years of hotel experience, and usability testing against established interface design principles.






[bookmark: _Toc237255196]6.2 Unit Testing
Unit testing concentrated on the backend API endpoints, ensuring that each route returned the appropriate response for a given input. The following test cases were completed manually using the browser and direct API calls.
	Test
 ID
	Purpose
	Input
	Expected Output
	Result

	UT01
	Login with correct credentials
	Username: gm, Password: gm123
	200 response, user data returned
	Pass

	UT02
	Login with incorrect password
	Username: gm, Password: wrong
	401 response, error message
	Pass

	UT03
	Login with non-existent username
	Username: unknown, Password: test
	401 response, error message
	Pass

	UT04
	Access dashboard without session
	No session cookie
	401 response, error message
	Pass

	UT05
	Update room status
	Room 200, status: inspected
	200 response, status updated in database
	Pass

	UT06
	Submit maintenance request
	Room 305, description: broken AC, priority: high
	200 response, status updated in database
	Pass

	UT07
	Resolve maintenance request
	Request ID 1, status: resolved
	200 response, status updated in database
	Pass

	UT08
	Create new user
	Username: test1, role: room_attendant
	200 response, user created with default permissions
	Pass

	UT09
	Create user with duplicate username
	Username: gm
	400 response, error message
	Pass

	UT10
	Save task list
	Date: today, 3 columns with rooms
	200 response, assignments saved to database
	Pass












[bookmark: _Toc237255197]6.3 Integration Testing
Integration testing verified that the frontend and backend communicated correctly and that data displayed on screen matched what was stored in the database.
	Test
 ID
	Purpose
	Input
	Expected Output
	Result

	IT01
	Login and redirect
	Valid credentials submitted on login page
	User redirected to role-specific dashboard
	Pass

	IT02
	Dashboard statistics reflect database
	Room 200 set to out_of_order via API
	Out of order count increases by 1 on dashboard
	Pass

	IT03
	Room status update reflected immediately
	Room 105 status changed to inspected
	Status badge updates on screen without page reload
	Pass

	IT04
	Task list saved and reloaded
	Rooms allocated to Anna White, saved
	Same allocation visible when date reselected
	Pass

	IT05
	Maintenance request creates room link
	Request submitted for Room 310
	Room 310 status changes to out_of_order on rooms page
	Pass

	IT06
	Special request visible to linen porter
	Request submitted by reception
	Request appears on linen porter dashboard immediately after login
	Pass

	IT07
	Permission change reflected on next login
	Admin removes reports access from HK Lead
	Reports option no longer appears in HK Lead sidebar after re-login
	Pass

	IT08
	Logout clears session
	User clicks Sign Out
	Session cleared, user redirected to login page, back button does not restore access
	Pass










[bookmark: _Toc237255198]6.4 System Testing
System testing was performed on the entire application, including end-to-end workflows that simulated realistic hotel operational scenarios.
	Test
 ID
	Purpose
	Input
	Expected Output
	Result

	IT01
	Login and redirect
	Valid credentials submitted on login page
	User redirected to role-specific dashboard
	Pass

	IT02
	Dashboard statistics reflect database
	Room 200 set to out_of_order via API
	Out of order count increases by 1 on dashboard
	Pass

	IT03
	Room status update reflected immediately
	Room 105 status changed to inspected
	Status badge updates on screen without page reload
	Pass

	IT04
	Task list saved and reloaded
	Rooms allocated to Anna White, saved
	Same allocation visible when date reselected
	Pass

	IT05
	Maintenance request creates room link
	Request submitted for Room 310
	Room 310 status changes to out_of_order on rooms page
	Pass

	IT06
	Special request visible to linen porter
	Request submitted by reception
	Request appears on linen porter dashboard immediately after login
	Pass

	IT07
	Permission change reflected on next login
	Admin removes reports access from HK Lead
	Reports option no longer appears in HK Lead sidebar after re-login
	Pass

	IT08
	Logout clears session
	User clicks Sign Out
	Session cleared, user redirected to login page, back button does not restore access
	Pass










[bookmark: _Toc237255199]6.5 User Acceptance Testing
User acceptance testing was conducted using operational scenarios derived from real-world hotel workflows. As someone who has worked in housekeeping management for ten years, I was able to determine whether the system truly supported the way hotel departments operate, rather than simply whether it worked technically.

The following scenarios were compared to real operational expectations:
	Scenario

	Criteria
	Outcome

	Task list allocation
	Housekeeping lead can distribute rooms fairly across attendants in under five minutes
	The drag and drop interface allowed a full 125-room allocation to be completed in approximately three minutes

	Room status visibility
	Reception can see updated room status without contacting housekeeping directly
	Status changes made by housekeeping are visible to reception immediately after update

	Maintenance reporting
	Any staff member can report a maintenance issue without verbal communication
	Request submitted in under thirty seconds, room automatically flagged as out of order

	Lost property logging
	Items can be logged with location, description, and date, including backdated entries
	The date field allows manual selection, so items missed on the day can be added retrospectively

	Special requests
	Porter can see all pending requests without being contacted individually
	Pending requests appear on the linen porter dashboard on login

	New staff onboarding
	Administrator can create a new account and assign appropriate access in under two minutes
	Account creation including permission assignment completed in approximately ninety seconds










[bookmark: _Toc237255200]6.6 Usability Testing
The interface was evaluated against Nielsen's ten usability heuristics to assess whether it met the standard expected for a system used by staff with varying levels of technical experience [23].
	Heuristic

	Assessment

	Visibility of system status
	Room status badges update immediately after a change, giving clear visual feedback

	Match between system and real world
	Status labels such as Due Out / Vacant and Stay Over reflect terminology used on real hotel floors

	User control and freedom
	All pages include a back button to the dashboard, and changes can be undone by updating the status again

	Consistency and standards
	The same green, amber, and red colour coding is used for status badges across all pages

	Error prevention
	Duplicate room attendant assignments are prevented at the point of selection

	Recognition rather than recall
	The sidebar always displays available options, so users do not need to remember navigation paths

	Flexibility and efficiency
	Filtering and search options on the rooms page allow experienced users to find specific rooms quickly

	Aesthetic and minimalist design
	Each role sees only the pages and information relevant to their job

	Help users recognise and recover from errors
	Error messages are displayed in plain English when a login fails or a connection is lost

	Help and documentation
	The interface is designed to be self-explanatory, reducing the need for formal training




[bookmark: _Toc237255201]6.7 Test Results Summary
All of the planned test cases passed. No critical bugs were discovered during testing and remained unresolved at the time of submission. Section 5.4 documents the main issues encountered during development and how they were resolved.
The testing process confirmed that the system behaves properly under normal operating conditions and that the role-based access control works as intended for all seven user roles. More importantly, user acceptance testing confirmed something that no technical test could: that the system matches how a hotel actually operates on a busy morning, not just how it appears on a requirements sheet.

[bookmark: _Toc237255202]7. Evaluation
[bookmark: _Toc237255203]7.1 System Evaluation
The primary goal of this project was to design and build a multi-user, role-based web application that enhances departmental communication and operational efficiency in a hotel setting. Comparing the objectives outlined in Chapter 1 to what was actually delivered provides a clear picture of where the project succeeded and where it fell short.
The first goal was to investigate existing hotel management systems and determine their limitations in the context of small and medium-sized hotels. This was addressed in Chapter 2, where the literature confirmed what ten years of experience in the industry had already revealed: front-of-house systems are well developed, but the tools available to housekeeping, maintenance, and other operational staff are limited and frequently unaffordable for smaller properties. That research had a direct impact on the scope and priorities of HotelOps.
The second goal was to collect and analyse user requirements from the perspectives of various hotel roles. The requirements analysis in Chapter 3 yielded a set of functional and non-functional requirements based on actual operational experience rather than assumptions. The user requirements table identified seven distinct roles with varying needs, and all seven are represented in the final system.
The third goal was to create a secure, role-based web application that allows each user to access only the features that are relevant to their role. The security design described in Chapter 4 and implemented in Chapter 5 accomplishes this by combining server-side session management, password hashing, and a permission system that governs both the sidebar navigation and API endpoints. A room attendant logging into the system is unable to access the admin or reports pages, either through the interface or by manually manipulating the URL.
The fourth goal was to build the platform with React, Flask, and SQLite. All three technologies were used as planned, with the addition of TypeScript on the frontend for type safety and @dnd-kit for the task list's drag and drop functionality. The completed system consists of ten distinct pages, seven user roles, and a seven-table database.

Chapter 6 includes the results of unit, integration, system, and user acceptance testing, as well as a usability evaluation based on Nielsen's heuristics [24]. All planned test cases passed, and user acceptance testing confirmed that the system can handle real-world hotel workflows.
The sixth and final goal was to compare the completed system to the original objectives and reflect on the lessons learned. That is the purpose of this chapter.

[bookmark: _Toc237255204]7.2 Personal Evaluation
This project was unlike anything I'd tried before. I came in with ten years of hotel experience and almost no knowledge of software development. The learning curve was steep, and there were times during development when the gap between what I wanted to build and what I knew how to build felt wide.
What made the difference was that I approached the project in the same way I would a busy shift: one task at a time, in the proper order, and without panicking when things did not go as planned. Building the authentication module first, before working on any other features, allowed each subsequent module to be tested with a real logged-in user. Building database models before writing API endpoints ensured that the data structure was stable before the logic that relied on it was written. These decisions were not instinctive at first, but they became more obvious as the project progressed.
The iterative approach described in Chapter 2 proved to be more than just a methodology for a report. Requirements changed several times during development, sometimes because a feature proved to be less useful than expected, and sometimes because building one thing revealed the need for another. The task list is the most obvious example: what began as a simple drag-and-drop interface evolved to include real user accounts linked to columns, duplicate assignment prevention, floor-based room grouping, and date-based persistence. None of this was in the original plan, but it all stemmed directly from considering how the feature would be used on a hotel floor.
The drag and drop functionality presented the most significant technical challenge. The @dnd-kit library is well documented, but getting it to work properly across two different container types, the master room list and the room attendant columns, required more iteration than any other aspect of the project. The session management problem, in which Flask sessions expired with each server restart during development, was a persistent annoyance that slowed testing significantly.
If I were to restart the project, I would spend more time on database design before writing any code. Several of the challenges encountered during implementation, particularly in terms of how task list assignments were stored and retrieved, could have been avoided with a more carefully planned schema from the start [14].
[bookmark: _Toc237255205]7.3 Strengths and Limitations
Strengths
The fact that HotelOps was designed by someone who has actually done the jobs it supports is its greatest strength. The room status categories correspond to the terminology used on real hotel floors. The task list represents how a housekeeping lead distributes work in the morning. The decision to display pending special requests directly on the linen porter's dashboard, rather than requiring them to navigate to a separate page, stemmed from the realisation that a porter arriving at the start of a shift does not have time to browse the system. That level of operational detail is difficult to achieve without firsthand experience, and it distinguishes HotelOps from a generic task management tool [20].
The permission system is yet another genuine strength. The ability to assign default permissions based on role while still allowing for individual adjustments gives the administrator significant control without requiring technical knowledge. Adding a new employee takes less than two minutes and results in an account that works properly from the first login.
The drag and drop task list is the system's most technically ambitious feature, and it is likely to save time in daily use. Distributing 125 rooms to a team of room attendants manually, on paper or in a spreadsheet, can take fifteen to twenty minutes on a busy morning. The same task in HotelOps takes around three minutes.

Limitations
The most significant limitation is that HotelOps currently operates separately from the hotel's property management system. Room status in HotelOps must be manually updated, so the system relies on staff discipline to remain accurate. In the long run, an integration with the PMS would allow check-ins and check-outs to trigger automatic status updates, eliminating that dependency entirely.
SQLite is suitable for development and single-property deployments at this scale, but it would struggle to handle the demands of a larger hotel or multi-property environment. Before proceeding with any serious production deployment, a migration to PostgreSQL or MySQL is required.
The system currently lacks a mobile-optimized interface. While the layout is readable on a tablet, it was not designed for small screens, so room attendants using smartphones may find some pages more difficult to navigate than others.

There is no notification system beyond what is displayed on the dashboard upon login. A real-time alert when a new maintenance request or special request is submitted would improve the system's responsiveness in practice.

[bookmark: _Toc237255206]8. Further Enhancement
The system delivered in this project is a functional first version of HotelOps, based on the core operational requirements of a 125-room hotel. Several enhancements were identified during development that would improve the system's value in a real-world deployment. These are listed not as flaws in the current version, but as a realistic roadmap for what comes next.
Property Management System Integration
The most significant improvement would be direct integration with the hotel's current property management system. Room status in HotelOps is currently updated manually, so its accuracy is contingent on consistent staff input. If the PMS could push check-in and check-out data automatically, room statuses could be updated in real time, eliminating a critical dependency that limits the system's reliability in a live environment.
Real-Time Notifications
The current system only shows pending requests when a user logs in or navigates to a specific page. Adding real-time notifications via WebSockets would enable maintenance technicians, linen porters, and other staff to receive instant alerts when a new request is submitted, eliminating the need to refresh or check back manually.
Mobile-First Interface for Room Attendants
Room attendants rarely have access to a desktop computer or a large tablet while on duty. A simplified, mobile-first interface built on the same accessibility principles used throughout the system [7] would make HotelOps far more useful for this group, displaying only the current room, its status, and a single button to complete it.
Expanded Reporting
The daily report currently summarises rooms assigned, maintenance issues, and lost property. Expanding this to include historical trends, such as average cleaning times per attendant, common maintenance issues by floor, and planned versus actual completions, would give management a fuller picture of performance over time.
Production Database and Deployment
SQLite is suitable for development and single-property use, but it does not perform reliably at larger scales. Before actual deployment, the database would need to be migrated to PostgreSQL or MySQL, the application would require cloud hosting, and HTTPS would need to be configured in accordance with standard secure deployment practices [21].
Staff Performance Tracking
A longer-term improvement would be basic performance tracking for room attendants, such as recording completion times and calculating averages per shift. This could help with fairer workload distribution, but it would need to be introduced carefully, as a tool to support employees rather than to police them.


[bookmark: _Toc237255207]9. Conclusion
This project aimed to create something that did not previously exist in an accessible or affordable form for small and medium-sized hotels: a role-based web platform that supports the daily operational needs of all departments, not just reception. Two decades of research into information technology in tourism and hospitality have consistently revealed that the sector's technological progress has been uneven, with front-of-house systems maturing far faster than tools available to operational staff [25]; this project aimed to close that gap for one specific hotel.
The end result is HotelOps, a multi-user web application built with React, TypeScript, Flask, and SQLite that supports seven different user roles across ten pages. The system enables housekeeping leads to assign rooms to attendants via a drag-and-drop task list linked to actual user accounts. It enables reception to update room statuses, log lost property, and handle special requests. It enables maintenance technicians to receive and resolve repair requests, with automated room status changes occurring at both ends of the workflow. It allows a linen porter to see pending special requests as soon as they log in. It also enables an administrator to manage all of this via a user management interface that requires no technical knowledge to use.
Every design decision in this project was informed by ten years of experience in hotel operations. The room status categories correspond to the terminology used on real hotel floors. The task list depicts the actual workflow of a housekeeping lead on a busy morning. The decision to display pending requests directly on the linen porter's dashboard, rather than hiding them behind a navigation link, stemmed from the knowledge that a porter at the start of a shift does not have time to search for information. That level of operational grounding distinguishes a system that works in theory from one that works in practice.
Looking back at the objectives defined in Chapter 1, the project met all of them. Existing hotel management systems were investigated and their limitations discovered. User requirements were gathered from seven different roles and translated into a working system. Role-based access control was implemented on both the frontend and backend. The platform was built on the technology stack that was defined at the outset. Testing was performed at the unit, integration, system, and user acceptance levels, and all planned test cases passed. Chapter 7 addressed the final objective directly, evaluating the completed system and reflecting on the lessons learned throughout its development; this chapter concludes that evaluation.
The development process was equally instructive as the outcome. With ten years of hotel experience and little knowledge of software development, I had to learn something new at every stage of the project. The decision to use an iterative, Agile-inspired approach was not made because it sounded appropriate for a dissertation; it was made because the requirements changed as understanding of the problem deepened, and a more rigid methodology would not have accommodated that, a principle that underpins Agile practice in general [13]. Features that appeared simple at the planning stage proved to be more complex in practice. The drag and drop task list, for example, required significantly more iteration than expected before it worked properly across different container types and reliably stored data in the database. Each iteration improved on the previous version.
The choice of technology stack was also sound. React and TypeScript provided the component structure and type safety required for managing a large codebase [8]. Flask provided the exact control and simplicity that a project of this size required, without the overhead of a larger framework [9]. SQLite was ideal for development, and the path to a production-grade database is well defined for future use.
More broadly, this project demonstrates that the operational issues that hotel employees face on a daily basis are technically manageable. The information that housekeeping requires, the requests that the linen porter must respond to, and the maintenance issues that must be tracked are all already there; all that was missing was a simple tool to bring it all together and put it in front of the right person at the right time. HotelOps is that tool, designed for the context it serves by someone who understands it from the inside.
Beyond the academic requirement, the project has personal significance because it demonstrates that the gap between operational experience and technical capability can be bridged with the right approach and persistence, which is a lesson I intend to apply.

HotelOps is not a finished product. The limitations are real, and the enhancements in Chapter 8 would be required before live deployment. However, it is a genuine, working solution to a genuine operational problem, which is exactly what this project aimed to achieve.
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