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The House Report System is a web application that streamlines how homeowners, inspectors, contractors, and real estate professionals document structural issues in homes. Conventional methods, such as handwritten notes and scattered photos, often cause information gaps and delays. This system offers a structured digital platform for logging inspection details, uploading photos, generating PDF reports, and tracking repairs.
Key features include user authentication, photo management, and professional reporting, all within an intuitive interface. Reports can be stored and shared with relevant parties. The system enhances transparency, eases property maintenance, and provides lasting documentation for insurance, legal, or renovation needs.









[bookmark: _Toc216698549]1. Introduction
Digital reporting has become essential in modern property maintenance. Traditional communication methods, such as phone calls, messaging applications, and handwritten notes, often result in incomplete or inconsistent records, making it challenging to monitor defects or verify when issues were first reported. These limitations create delays, increase repair costs, and reduce planning efficiency. The House Report System addresses these challenges by providing a centralised digital platform for recording property issues, including photographs, descriptions, and timestamped reports.
Minor domestic defects, such as leaks, broken fixtures, or dampness, can escalate into costly repairs if not documented accurately. Service providers often rely on unclear descriptions, leading to repeated visits or misdiagnoses. By integrating photographic uploads, the House Report System enables more transparent communication between residents, engineers, landlords, and housing administrators. Visual evidence improves decision-making and supports preventative maintenance.
A further problem in traditional maintenance reporting is the lack of accessible history. Evidence is typically dispersed across email inboxes, device galleries, or paper files. The House Report System remedies this by grouping all reports under property profiles, ensuring long-term traceability and enabling users to quickly review previous incidents.
The system is built using Flask as a lightweight web framework, with SQLAlchemy providing structured relational storage [1], [2]. Each report is linked directly to a property, and each uploaded image is associated with a specific report, preventing data loss or orphaned records. SQLite is used during development as an embedded, ACID-compliant database engine [3]. Files are stored securely on disk, and reports can be exported to PDF using the ReportLab library, creating formal documentation for contractors, landlords, or insurance processes [5].
Intended for residential use, the system can support private homeowners, tenants, and small accommodation providers. It improves accountability by preserving dates, descriptions, and photo evidence, reducing disputes about whether issues were reported. Through modular architecture and clear workflows, the House Report System simplifies defect reporting and enhances property management efficiency by replacing fragmented communication with structured digital evidence.

[bookmark: _Toc216698550]2. Aims and Objectives
The purpose of the House Report System is to provide a digital platform for structured reporting of property conditions, incorporating photographic evidence and preserving historical maintenance data. The system centralises information that would otherwise be dispersed across messaging applications, emails, and verbal instructions. Through an integrated web interface, users can record property details, create inspection reports, attach images, and export professional documents to support communication with responsible service providers.
[bookmark: _Toc216698551]2.1 Aim
The principal aim of this project is:
To design and implement a web-based system that enables users to document property defects, upload photographic evidence, and generate structured digital inspection reports for maintenance workflows.
This aim is grounded in the need to improve the clarity, accountability, and reliability of property-related communication processes. The system intends to reduce reliance on unstructured channels and facilitate evidence-based decision-making.

[bookmark: _Toc216698552]2.2 Functional Objectives
Functional objectives describe behaviours the system must perform to satisfy user requirements. These objectives reflect tangible, observable functions derived from the problem domain.
1. User registration and authentication
The system must allow users to create accounts, authenticate securely, and maintain personalised access to their reports. [16], [19]
2. Property record management
Users must be able to create and manage multiple property profiles.
Each property must maintain a separate collection of reports.
3. Report creation and editing
Users should be able to create inspection reports, edit existing reports, and attach contextual descriptions of defects.
4. Image upload and storage
The system must support uploads of photographic evidence to accompany written descriptions. Files must be stored securely and logically mapped to their associated report [3], [15].
5. Report export to portable document format (PDF)
The system must generate structured report files for offline reference, sharing, or administrative review, and each image must be associated with a single report to prevent ambiguous or orphaned data [5].

[bookmark: _Toc216698553]2.3 Non-Functional Objectives
Non-functional objectives reflect qualities of the system rather than explicit features. They govern usability, reliability, maintainability, and performance considerations.
1. Usability
The system must be straightforward to navigate, enabling non-technical users to submit reports without specialised training [12].
2. Responsiveness
The platform should adapt to common form factors, including mobile phones, tablets, and laptops. This ensures accessibility, particularly in environments where users must document issues in real time [4].
3. Scalability
The system architecture should support future expansion, such as additional modules, dynamic repair categories, or role-based administration.
4. Maintainability
Modular architecture should permit incremental changes without rewriting core services. Flask Blueprints enable isolation of user, property, and reporting subsystems [1].
5. Data reliability
All uploaded images and textual information must be stored persistently and retrievable, ensuring no data loss through accidental refresh or user error [3].
6. Security
User credentials must be protected using password hashing. Only authenticated users should access their property and report records [7], [19].
7. Performance
Actions such as image upload or PDF generation should execute within reasonable latency constraints to support a positive user experience.
These properties collectively influence the software's sustainability and long-term viability. They emphasise not only what the system does, but how effectively and reliably it performs.

[bookmark: _Toc216698554]2.4 Business and Operational Objectives
Although developed for academic purposes, the system follows realistic operational goals typical of property maintenance platforms.
1. Reduce communication latency between users and service providers
Clear documentation and visual evidence reduce the need for extended clarification, accelerating repair processes [13],[14].
2. Support dispute resolution and accountability
Timestamped reports and image evidence provide defensible records of issue history, complementing formal complaints pathways in the housing sector [7], [8].
3. Enable long-term data retention
Digital storage preserves historical repair data, informing preventive maintenance or property valuation [3].
4. Decrease administrative workload
Automating evidence submission reduces the need for manual processing of informal report channels.
2.5 Scope
The House Report System includes the following core features within its functional boundary:
· Single user role (standard authenticated user)
· Property creation and management
· Inspection report creation
· Multi-image upload and storage
· Report retrieval and review
· PDF export functionality
The project focuses exclusively on documentation, not execution of repairs.


[bookmark: _Toc216698555]3. Motivation
Timely and accurate reporting of property defects is crucial for maintenance and cost control. Existing methods like phone calls and informal emails are unstructured and lack traceability, leading to delays and missing details [7], [8]. The House Report System solves these issues by centralizing defect reporting, allowing users to log problems with photos and structured descriptions.
Many home faults go unnoticed or unrecorded, which means minor issues aren’t tracked or reviewed. This system enables users to document defects as soon as they’re found, providing visual evidence and supporting prompt repairs.
Subjective reporting and compressed images reduce clarity in traditional workflows. By requiring structured entries and controlled photo uploads, the system ensures accurate records and high-quality evidence [13], [14].
In multi-occupancy properties, maintenance histories are often lost during personnel changes. The platform links reports to properties, preserving records and reducing repeated or uninformed repairs [8].
Accountability is improved with timestamped, exportable reports that support dispute resolution and documentation for landlords, residents, and contractors.
Unlike complex enterprise tools, this system is accessible and easy to use, enabling anyone to report issues without technical expertise [4], [12].
Overall, the system replaces fragmented communication with structured digital records, improving clarity, evidence, and maintenance efficiency.


[bookmark: _Toc216698556]4. Background and Literature Review
Digital reporting technologies have transformed how domestic property issues are communicated and resolved. Traditional phone or in-person maintenance requests often lack evidence, consistency, and traceability. Recent reports by the Housing Ombudsman highlight that property condition and repairs are among the most frequent categories of complaints in social housing, underlining the need for structured digital workflows [7], [8]. Research and practice also highlight the need for digital platforms to improve accuracy and response efficiency.
[bookmark: _Toc216698557]4.1 Residential Property Maintenance Communication
Home repair reporting generally involves two steps: noticing a fault and communicating it to a housing authority or landlord. Many delays arise from incomplete descriptions and lack of supporting evidence [7].
Most residents are not technical experts and struggle to describe faults clearly. Photographs help reduce ambiguity by visually conveying the issue. The House Report System supports image upload as a core feature, improving clarity and reducing misinterpretation [13], [14].

[bookmark: _Toc216698558]4.2 Importance of Evidence in Domestic Environments
Visual evidence supports liability, safety assessment, and repair justification. Without timestamped records, disputes between tenants and landlords become harder to resolve. The Housing Ombudsman’s complaints reviews show that poor documentation and delays in resolving property condition cases are recurring themes in upheld complaints [7], [8].
Centralised, time-linked records allow providers to track fault progression even if occupancy changes. House Report stores reports per property, ensuring continuity of maintenance history.

[bookmark: _Toc216698559]4.3 Existing Digital Reporting Tools and Their Limitations
Commercial platforms like PlanRadar and iAuditor offer inspection and logging functionality, including photo-based defect tracking and mobile checklists [13], [14]. However, their pricing, terminology, and complexity are often unsuitable for domestic users. Most residents instead rely on informal photo messaging, which fragments data and removes property context.
House Report links uploaded images directly to reports, combining visual evidence with structured record storage.
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[bookmark: _Toc216698560]4.4 Housing Authorities and Standardisation Challenges
Housing portals often use rigid forms and technical categories that deter users. Charities such as Shelter have highlighted the challenges residents face in navigating complex housing systems and digital processes when seeking support [9]. More broadly, usability research indicates that poorly designed online forms and workflows can increase abandonment and errors [12].
House Report therefore prioritises simplicity while still generating structured outputs suitable for formal review.

[bookmark: _Toc216698561]4.5 Centralised Databases and Historical Knowledge Preservation
Unstructured reporting leads to loss of maintenance knowledge over time. A cloud-based central database preserves full repair histories and prevents duplicated work [3]. House Report uses a relational model to link users, properties, and reports, maintaining long-term clarity and reducing disputes.

[bookmark: _Toc216698562]5. Tools and Technology

The development of the House Report System required a carefully selected combination of tools, frameworks, and libraries to support core functionality: user authentication, data persistence, report generation, and media storage. The technology stack chosen adheres to the principles of accessibility, modularity, and long-term maintainability. This chapter provides an in-depth review of each technology used in the system, explaining the rationale behind its selection, its role in the architecture, and the trade-offs considered.
Back-End:
Flask
Python
ReportLab (PDF generator)

Front-End:
HTML
CSS
Bootstrap
JavaScript

Database:
SQLite (development)
MySQL/PostgreSQL

[bookmark: _Toc216698563]5.1 Flask Web Framework
Flask is a micro web framework built in Python. It employs a lightweight core and allows developers to incorporate additional functionalities through modular extensions. Flask is a WSGI-based framework that uses the Jinja2 templating engine, providing a flexible foundation for web applications [1], [4], [17]. Unlike monolithic frameworks such as Django, Flask does not impose rigid project structures or pre-defined ORM systems. This flexibility enables developers to tailor their architecture to the requirements of a specific domain. In the House Report System, Flask is used to structure application modules, manage routing logic, and handle HTTP requests.
A key reason for selecting Flask is its compatibility with Python, a language widely taught in academic programmes and widely used across data science, machine learning, and automation [6]. Flask follows the WSGI standard and uses Jinja2 for templating, enabling separation of business logic and presentation layers and increasing maintainability [1].
The use of Flask Blueprints substantially enhances modularity. Blueprints enable the grouping of related routes and logic, allowing discrete subsystems such as user authentication, property management, and reporting to be developed independently. This reduces development complexity and supports incremental deployment. For example, adding role-based access control or administrative dashboards at a later stage does not require rewriting existing modules; it only requires adding blueprint modules or extending existing ones.
[image: Flask]
[bookmark: _Toc216698564]5.2 SQLAlchemy ORM
SQLAlchemy was selected as the Object-Relational Mapping (ORM) layer to interface between the Flask application and the underlying relational database. SQLAlchemy provides a comprehensive ORM and Core SQL expression language that map Python classes to database tables [2], [5], [14]. Each table in the House Report System database corresponds to a Python class, and each row becomes an instance of that class. This approach promotes reduced code verbosity and decreases the likelihood of database errors caused by manual query construction.
The House Report System relies heavily on relational integrity. A user may have several properties, each of which can contain multiple reports, and every report may store several images. These hierarchical relationships are more reliably enforced through relational modelling than through NoSQL alternatives. SQL provides declarative modelling, cascade rules for deletion, and foreign key enforcement, all of which help prevent orphaned data.
By using SQLAlchemy, the system benefits from database agnosticism. Although SQLite is used for local academic deployment, the same models can migrate to MySQL, PostgreSQL, or MariaDB without altering application logic [2]
[bookmark: _Toc216698565]5.3 SQLite Database Engine
SQLite is the default underlying database for Flask and SQLAlchemy in development environments. Its advantages include low configuration requirements, a lightweight footprint, and ease of deployment. SQLite is an embedded, file-based relational database that provides fully ACID-compliant transactions and strong reliability guarantees [3], [19].
In the House Report System, SQLite is used to store user information, property metadata, report entries, and references to uploaded image files. While not suited for high-concurrency enterprise systems, SQLite is highly suitable for local inspection systems, student projects, or household use cases. Additionally, SQLite’s ACID-compliant transactional design guarantees reliability during writes operations and limits the risk of corruption when image uploads and report submissions co-occur.
[image: XAMPP - Wikipedia]
[bookmark: _Toc216698566]5.4 Bootstrap CSS Framework
Bootstrap was used as the foundation for a responsive and accessible front-end. Bootstrap 5 is a mobile-first front-end framework for building responsive web interfaces using HTML, CSS, and JavaScript [4], [10]. The system's domestic target audience consists of users who may not have technical expertise. Therefore, usability and visual clarity are essential. Bootstrap provides a grid system, components, and utilities that simplify responsive design.
Since many residential users document defects on smartphones, a responsive layout was crucial [4], [7]. Category pages, image uploads, and property lists are automatically adapted to screen size, reducing user effort and preventing user frustration.


[bookmark: _Toc216698567]5.6 ReportLab PDF Generator
ReportLab is a Python library that enables programmatic generation of Portable Document Format (PDF) files. It is widely used for producing rich, custom PDF documents from Python code [5], [20]. The House Report System uses this library to transform inspection data into professional, printable artefacts. Each generated PDF contains report metadata, textual descriptions of damages, user-submitted images, and a structured summary designed for maintenance providers.
[bookmark: _Toc216698568]5.7 Python Programming Language
Python was chosen for its readability, strong community support, and rich ecosystem of libraries. Python is a high-level, general-purpose language whose design philosophy emphasises code readability [6], [18], [20]. Its versatility enables rapid prototyping while maintaining the ability to scale into industrial-grade applications.
Python supports several relevant paradigms:
• Object-oriented modelling (suitable for SQLAlchemy entities)
• Procedural scripting (PDF generation routines)
• Functional composition (utility functions and image processing)
Libraries such as Pillow extend Python with image processing capabilities, enabling validation and manipulation of uploaded images where required [15], [21].
The chosen tools balance educational suitability, ease of implementation, extensibility, and domestic usability.


[bookmark: _Toc216698569]6. Software Development Life Cycle
The development of the House Report System followed an iterative and incremental Software Development Life Cycle (SDLC) approach. Iterative and incremental models are widely recommended in software engineering literature to cope with evolving requirements and to deliver working software in manageable increments [10]. This methodology was selected for its suitability to evolving requirements, modular feature delivery, and academic constraints.
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[bookmark: _Toc216698570]6.1 Rationale for Iterative Development
The House Report System began as a straightforward inspection tool, but development revealed complexities in categorization, storage, and user workflows. Iterative development allowed for step-by-step progress, incorporating feedback to improve each version [10], [24].
A waterfall approach, defining all features and database structures in advance, would have risked major rework in this evolving context. Instead, incremental delivery enabled core features like authentication and reporting to be built first, with advanced functions such as multi-image upload and PDF generation added as the project matured.


[bookmark: _Toc216698571]6.2 Requirements Phase
The initial phase focused on understanding the shortcomings of traditional residential defect reporting. Stakeholder personas were considered, primarily representing:
· the user submitting information, and
· the property acting as the context for recorded issues.
High-level functional requirements emerged:
· a user must be able to create an account,
· a user must be able to register properties, and
· A user must be able to create structured inspection reports associated with a property.
Supporting requirements involved media upload, property, report linkage, and the ability to generate externally shareable artefacts. Non-functional expectations such as responsiveness, usability, and secure storage were also documented.

[bookmark: _Toc216698572]6.3 System Design Phase
The second phase translated requirements into structural and architectural components. The design relied on modular separation of concerns through Flask Blueprints. This determined that the system would be divided into authentication, property, and reporting subsystems. Templates were configured using a base layout to ensure interface consistency.
Entity-Relationship design occurred at this stage. A relational schema ensured each property could have multiple reports and each report could contain various images. The design also specified cascading deletion, preventing orphaned images if a report is removed.
Design models included:
· UML class representations,
· use case diagrams, and
· sequence diagrams for report creation.
These artefacts guided backend implementation and data persistence strategies.

[bookmark: _Toc216698573]6.4 Implementation Phase
Implementation involved translating high-level models into executable modules. Initial tasks focused on core interactions such as authentication and CRUD functionality. The iterative approach allowed foundational elements to stabilise before supporting functionality was introduced.
Implementation included:
1. User authentication using hashed passwords.
2. Property management with forms and validation.
3. Report creation mapped to database objects.
4. Image handling using controlled upload paths.
5. PDF generation built with custom layout logic.
This staged development prevented over-complication by ensuring users could first log in and submit text-based reports before image upload and export features were introduced.

[bookmark: _Toc216698574]6.5 Testing Phase
Testing was performed continuously, not post-completion. Black-box testing validated user-facing components, ensuring actions executed as expected without regard to internal code. White-box testing inspected file handling, SQLAlchemy queries, and route access rules.
Testing iterations verified:
· that foreign key constraints prevented invalid report entries,
· that image uploads stored files in the correct directories, and
· that generated PDFs included all associated assets.
Incremental testing allowed early detection of bugs such as incorrect image paths or missing validation messages. By resolving issues during development rather than at the end of the project, overall reliability increased.

[bookmark: _Toc216698575]6.6 Deployment Phase
Academic deployment was localised using Python’s built-in development server. A production-ready alternative was identified using Waitress WSGI hosting or Apache reverse proxy via XAMPP. Although live deployment was not required for coursework, designing with deployment in mind ensured the codebase did not rely on lab-specific configurations.

[bookmark: _Toc216698576]6.7 Maintenance and Iterative Improvement
Maintenance involves correcting defects, improving the user interface, and expanding capabilities. By adopting a modular architecture, updates can occur in isolation. New functionality, such as property categorisation or user roles, can be added without redesigning the entire system. Future improvements are therefore not constrained by initial design choices.

[bookmark: _Toc216698577]6.8 Contribution of SDLC to Risk Reduction
Iterative development reduces stakeholder risk. If a specific feature proved undesirable or impractical, it would be removed with minimal collateral impact. For example, categorising repairs into predefined categories was initially considered, but later deemed restrictive. Because the system was modular, removing this requirement did not affect data storage or report export functionality.
Similarly, image handling was implemented after property reporting was stable. If file upload had been unstable, reports could still be submitted via text. Iterative delivery ensured functionality remained usable at each stage.


[bookmark: _Toc216698578]7. Requirements Analysis
Requirement analysis establishes the specification foundation of software systems by identifying user needs, system responsibilities, and technical constraints [10], [15]. For the House Report System, requirements were derived from the limitations of traditional residential maintenance reporting and the operational expectations of digital inspection systems. Requirements were divided into four categories: functional, non-functional, system, and security requirements.


[bookmark: _Toc216698579] 7.1 Functional Requirements
Functional requirements describe observable behaviours of the system. They define what actions the system must perform and how these behaviours support the user in reporting property defects. These requirements were inferred from user workflow, validated during prototyping, and refined throughout iterative development.

Table 7.1 Functional Requirements
	ID
	Requirements
	Description
	Success Criterion

	FR-01
	User Registration
	The system must allow users to create an account 
	User record stored in the database

	FR-02
	User Authentication
	authenticate credentials and provide access. The system must.
	Only valid users can log in.

	FR-03
	Property Creation
	The user must be able to create one or more property profiles. 
	Property displayed in the user dashboard.

	FR-04
	Property Association 
	Each property must belong to a specific user.
	Foreign key constraint enforced.

	FR-05
	Report Creation
	Users must be able to create inspection reports with descriptions.
	New report stored and viewable.

	FR-06
	Report Association
	Reports must be linked to a property.
	Property → Reports relationship.

	FR-07
	Image Upload
	The system must allow uploading one or more images.
	Stored files linked to reports.

	FR-08
	Uploaded images must be stored securely.
	Uploaded images must be stored securely.
	Files in the designated directory.

	FR-09
	Report Review
	Users must view saved reports and associated images.
	Persistent retrieval confirmed.

	FR-10
	Report Deletion
	Users may delete reports and associated images.
	PDF generated successfully.

	FR-11
	Report Deletion
	Users may delete reports and associated images.
	Cascading deletion executed.

	FR-12
	Property Deletion
	Removing a property removes its reports and images.
	Cascading rules respect



Each functional requirement is verifiable. The relational database model and SQLAlchemy ORM ensure compliance through schema enforcement rather than manual application logic.

[bookmark: _Toc216698580]7.2 Non-Functional Requirements
Non-functional requirements reflect system qualities and performance standards rather than explicit behaviours. These are especially relevant to web-based domestic systems where usability and reliability determine adoption.
Table 7.2 Non-Functional Requirements

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	ID
	Requirement
	Description

	NFR-01
	Usability
	The user interface must be intuitive for non-technical users.

	NFR-02
	Responsiveness
	Layout must adapt to mobile, tablet, and desktop screens.

	NFR-03
	Maintainability
	The modular architecture must allow isolated feature extensions.

	NFR-04
	Scalability
	The database and logic must support the addition of new reports and images without degrading performance.

	NFR-05
	Reliability
	Reports and images must be persistently stored.

	NFR-06
	Performance
	Actions such as uploads and PDF generation must complete in a reasonable timeframe.

	NFR-07
	Portability
	The application must run on typical academic hardware.

	NFR-08
	Data Integrity
	Images and records must be linked correctly; no orphaned data.




The non-functional requirements guided architectural decisions, particularly around persistence, ORM selection, and storage location. Flask Blueprints and SQLAlchemy are well-suited to maintainability, whereas Bootstrap directly contributes to usability and responsiveness.

[bookmark: _Toc216698581]7.3 System Requirements
System requirements define the minimum environment needed to execute the software reliably.
[bookmark: _Toc216698582]7.3.1 Hardware Requirements
	Component
	Minimum Specification
	Justification

	CPU
	Dual-core 2.0 GHz
	Python process and PDF generation.

	RAM
	4 GB
	Sustains browser and database operations.

	Storage
	500 MB
	Database + image directory storage.

	OS
	Windows 10+, Linux, macOS
	Cross-platform compatibility.



[bookmark: _Toc216698583]7.3.2 Software Requirements
	Component
	Version
	Purpose

	Python
	3.10+
	Application runtime.

	Flask
	2.x
	Web routing and blueprints.

	SQLAlchemy
	2.x
	Database ORM.

	Bootstrap
	5.x
	Responsive UI.

	ReportLab
	3.x
	PDF generation.

	Pillow
	Latest
	Image validation/resizing.



The system is compatible with standard integrated development environments (PyCharm, VSCode) and does not require specialised licensing.

[bookmark: _Toc216698584]7.4 Security Requirements
Although designed for domestic contexts, the system must enforce minimum security standards:
SR-01 Password hashing
User credentials must never be stored in plaintext. Hashing with salt ensures that a database compromise does not leak raw passwords.
SR-02 Access isolation
Users must not access other users’ properties or reports.
SR-03 Input validation
Forms must reject invalid or empty submissions.
SR-04 File upload control
Uploaded files must be:
· restricted by extension,
· stored outside template directories, and
· renamed uniquely.
SR-05 Prevention of execution
Images are stored as binary media, not executable code.
These requirements protect data integrity and minimise risk without introducing enterprise-level complexity.

[bookmark: _Toc216698585]7.5 Use Case Analysis
A single user role simplifies system interaction. Each user performs actions related to their own set of properties. There is no inspector or administrator role in scope, preventing conflicting access permissions.
[bookmark: _Toc216698586]7.5.1 Use Case: User Creates a Report
Actors: User
Precondition: User is authenticated
Goal: Document a property defect with descriptive and photographic evidence
Use Case Steps
1. User selects a property from the dashboard.
2. User navigates to “Create new report”.
3. User enters a textual description.
4. User optionally uploads one or more images.
5. System validates input.
6. System writes the report record to the database.
7. Image files are stored on disk.
8. User is redirected to the report detail view.
Post-condition
· Report exists in the database linked to the property.
· All images associated with the report are stored.
7.6 UML Use Case Diagram (Textual Interpretation)
Actors:
· User
Primary Use Cases:
· Login
· Register
· Create Property
· Create Report
· Upload Images
· View Reports
· Export PDF
· Delete Report
Relationships:
· Create Report extends Upload Images (optional)
· View Report includes Display Images
[bookmark: _Toc216698587]7.7 Risks Associated with Requirements
Requirements introduce risk if artefacts are poorly implemented. For example:
· If image validation is weak, malicious files may be uploaded.
· If referential integrity is not enforced, the database may contain reports without images or properties.
· If authentication is simplified, users may access another user’s data.
The iterative SDLC mitigated these risks by incrementally validating functionality.

[bookmark: _Toc216698588]8. System Design
System design translates the conceptual requirements into technical structures, processes, and data models. The House Report System was engineered to separate user interface components from backend logic, to ensure clear responsibility boundaries and enable incremental feature development. The architectural description aligns with common three-tier web application patterns supported by Flask, SQLAlchemy and template-driven front ends [1], [2], [4].
Wireframe Showcase Description
[image: A screenshot of a home report system
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The House Report System UI Wireframe Panel provides a structured visual overview of the core user interface screens within the home repair reporting platform. The exhibit begins with a full-width hero header section that features the system title and a central call-to-action button, visually reinforcing the platform’s entry point for users.
Beneath the hero area, five wireframe screens are presented in equal alignment, illustrating the sequential flow of user interaction:
1. Login Interface: A minimal authentication screen where users enter credentials to access the platform.
2. Dashboard Overview: A central control area displaying submitted reports, system alerts, and repair status summaries.
3. Create Report Screen: A structured form allowing residents to enter issue details, upload media, and categorise repair types.
4. Report View Panel:  A detailed breakdown of an individual maintenance request, including communication notes and progress stages.
5. PDF Export Module: A summarised output format allowing formal documentation, repair summaries, and printable confirmation.

[bookmark: _Toc216698589]8.1 Architectural Overview
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The system architecture follows a multi-layer web application model consisting of:
[bookmark: _Toc216698590]1. Presentation Layer (Client Interface)
· HTML templates rendered through Jinja2
· CSS/Bootstrap for layout
· Browser-based upload forms
The presentation layer has no direct knowledge of database logic. It communicates through HTTP endpoints provided by the Flask server.
[bookmark: _Toc216698591]2. Application Layer (Flask Controllers)
· Implements request–response logic
· Validates form inputs
· Interacts with the ORM
· Applies authentication rules
Flask routing ensures that all user actions are centralised. This reduces duplication and provides single points of logic.
[bookmark: _Toc216698592]3. Data Persistence Layer (SQLAlchemy ORM)
· Maps Python classes to database records
· Defines relationships (1–M, cascading)
· Issues queries and commit actions
This abstraction hides SQL logic, allowing database changes without modifying the application itself.
[bookmark: _Toc216698593]4. File Storage Subsystem
· Stores images as binary files
· Maintains predictable directory structure:
[image: A close-up of a text
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· Avoids embedding images into the database
Physical file storage prevents performance degradation typically associated with binary blobs.
[bookmark: _Toc216698594]5. PDF Generation Layer
· Uses ReportLab to embed textual and media content
· Creates readable, portable documents
· Includes timestamps, property context, and supporting images
This pipeline transforms stored inspection data into a formal report artefact suitable for external communication.
[bookmark: _Toc216698595]8.2 Flask Blueprint Architecture
To achieve modularity, the system was separated into logical units using Flask Blueprints:
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[bookmark: _Toc216698596]8.2.1 Auth Blueprint
Responsible for account registration, login, and logout:
· Password hashing using Werkzeug
· Session-based authentication
· Validation of submitted credentials
· User model interaction
Authentication is shared across modules to ensure control of permissions without repetition.
[bookmark: _Toc216698597]8.2.2 Properties Blueprint
Handles property CRUD operations:
· Create property
· Edit or delete
· View details
Properties provide ownership context for reports. A user must own at least one property to attach inspections.
[bookmark: _Toc216698598]8.2.3 Reports Blueprint
Implements:
· Report creation
· Image upload
· Viewing reports
· Deleting reports
· PDF generation
Reports are always children of properties. This hierarchical constraint ensures reliable data grouping.
[bookmark: _Toc216698599]8.2.4 Main Blueprint
Presentation-only:
· Landing page
· About page
· Contact section
This blueprint contains no data models, improving isolation of business logic.

[bookmark: _Toc216698600]8.3 Database Schema Design
The relational model ensures referential integrity while maintaining minimal redundancy.
The four core tables are:
1. User
	Field
	Description

	id
	Primary key

	name
	Account identity

	email
	Unique identifier

	password hash
	Secure credential storage



User accounts are parent entities for all properties.
2. Property
	Field
	Description

	id
	Primary key

	user_id
	Foreign key referencing User

	address
	Human-readable location

	description
	Additional metadata

	property_type
	Optional classification



One user may own multiple properties.
No property exists without a user reference.
3. Report
	Field
	Description

	Id
	Primary key

	property_id
	Foreign key referencing Property

	Title
	Inspection label

	Summary
	Descriptive assessment

	created_at
	Timestamp



The report entity collects qualitative inspection content.
Multiple reports may exist per property.

4. ReportImage
	Field
	Description

	id
	Primary key

	report_id
	Foreign key referencing

	filename
	Persisted asset name

	filepath
	Absolute path to the server file



Each image belongs to one report, reinforcing traceability.

[bookmark: _Toc216698601]8.4 ER Model Interpretation
The Entity–Relationship Diagram (already provided earlier) demonstrates:
Relationships:
· User → Property = One-to-Many
· Property → Report = One-to-Many
· Report → ReportImage = One-to-Many
Such modelling ensures:
· No report can exist without a property.
· No image can exist without a report.
· Properties cannot be orphaned from users.
Cascading deletes implemented in SQLAlchemy guarantee relational hygiene.

[bookmark: _Toc216698602]8.5 Storage Design & File Handling
Image files are stored independently of database records, using a uniform directory strategy:
[image: A close-up of a computer code
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This approach prevents:
· database size inflation,
· slow query execution,
· base64 corruption,
· binary indexing costs.
It also improves portability: restoring an instance requires copying the database file and the upload directory.

[bookmark: _Toc216698603]8.6 PDF Generation Workflow
When a user requests a report export:
1. The system retrieves report metadata.
2. Corresponding images are selected.
3. A ReportLab canvas is created.
4. Document is rendered:
a. Title block
b. Property information
c. Issue description
d. Date
5. Images are embedded and scaled.
6. PDF is saved to temporary storage
7. User is prompted to download.
The output is static — it cannot be modified without regeneration.
This property is critical for dispute mitigation and compliance.

[bookmark: _Toc216698604]8.7 Interface Layout
The UI is designed around clarity and accessibility:
Dashboard
· Displays a list of properties
· Allows navigation to associated reports
Create Property
· Minimal form (address, description)
Create Report
· Multi-image upload
· Descriptive summary field
Report Detail
· Thumbnail grid
· Export to PDF button
· Delete option
Consistency is achieved using:
· Bootstrap grid system
· Template inheritance
· Jinja2 logic blocks

[bookmark: _Toc216698605]8.8 File System Structure
A clean project directory supports maintainability:


Design outcomes:
· Clear modularity
· Low coupling
· Traceable responsibilities
· Portable deployment

[bookmark: _Toc216698606]8.9 Design Alternatives Considered
Several design alternatives were analysed:
Option A: Image storage in the database
Rejected due to:
· increased size
· latency problems
· lower performance
Option B: Single-table unified reporting
Rejected due to:
· poor structure
· inability to query historical events
· non-scalable schema
Option C: Microservice architecture
Rejected due to:
· complexity
· unnecessary for a single-role system
· deployment barriers
Will include:
· module-by-module explanation
· database migrations
· authentication strategy
· CRUD logic breakdown
· image upload handling
· PDF generator code reasoning
· error handling
· deletion safety



[bookmark: _Toc216698607]9. Implementation
The implementation of the House Report System followed the software design principles established in earlier phases of the project. The architecture was divided into modular Blueprints, allowing for clear separation of concerns and independent enhancement of subsystems [1].
[bookmark: _Toc216698608]9.1 Project Environment Setup
The system was developed using Python 3.10+ and a virtual environment to isolate dependencies [6].
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[bookmark: _Toc216698609]9.2 Application Factory Pattern 
Flask’s recommended best practices for larger applications include using an application factory and Blueprints to avoid circular imports and to support extension initialization [1].
The factory approach creates the Flask instance dynamically: 
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This ensures that:
1. Extensions such as SQLAlchemy and Login Manager are attached to the application context.
2. Blueprints are discovered and injected at runtime.
3. Configuration is loaded centrally from config.py.
The extensible pattern enables additional modules to be integrated later without refactoring existing code.

[bookmark: _Toc216698610]9.3 Model Implementation (SQLAlchemy)
SQLAlchemy maps database tables to Python classes, enforcing foreign key relationships and cascade rules that protect referential integrity [2].
Example — User model
[image: A screenshot of a computer code
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The cascade directive ensures that when a user is deleted, associated properties are removed automatically. This prevents orphaning of database entities, reducing administrative overhead and inconsistency.

Example: Property → Report relationship
[image: A computer screen shot of a computer code

AI-generated content may be incorrect.]
Reports are attached to properties using relational constraints rather than ad-hoc metadata labels. This maintains historical continuity.

Example — Report → ReportImage
[image: A screenshot of a computer code
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Using file paths instead of binary blobs avoids performance penalties and aligns with professional file system design.

[bookmark: _Toc216698611]9.4 Authentication Module
Authentication utilises Flask-Login and Werkzeug password hashing. Flask-Login provides user session management for Flask, handling login, logout, and “remember me” functionality [16], [18]. Passwords are hashed using Werkzeug utilities such as generate_password_hash and check_password_hash
 which implement salted, iterated hash functions [7], [19], [23].

[bookmark: _Toc216698612]9.5 Property CRUD Implementation
Property management allows users to define physical housing units.
Create view logic:
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This prevents data leakage between users and enforces privacy.

[bookmark: _Toc216698613]9.6 Report Creation Logic
Reports serve as structured inspection documents. They contain:
· textual summary
· timestamp
· optional image uploads
[image: A screenshot of a computer code

AI-generated content may be incorrect.]
The commit action must occur before image upload, enabling the system to generate a folder name based on the report’s primary key.

[bookmark: _Toc216698614]9.7 Image Upload Handling
Images are validated using file extensions and stored under a controlled path. Pillow (the modern fork of the Python Imaging Library) provides extensive support for image formats and efficient internal representation, making it suitable for further image processing when required [15], [21].
[image: A close-up of a text
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Implementation:
[image: A screen shot of a computer code
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Key design considerations:
1. Images are never stored in the database.
Binary storage in SQL:
· inflates DB size
· reduces query performance
· complicates backup routines
2. User-controlled file input is sanitised
Filenames are replaced with UUID values to eliminate injection risks.

[bookmark: _Toc216698615]9.8 Report Detail View
The Report Detail page displays thumbnails and metadata.
Example:
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The template iterates through the image list and constructs dynamic UI elements.

[bookmark: _Toc216698616]9.9 PDF Export Implementation
ReportLab is used programmatically to draw text and embed images into PDF documents, which are then returned to the user. Report Lab’s toolkit is explicitly designed for generating PDFs from Python with precise control over layout [5], [9], [20]
[bookmark: _Toc216698617]9.10 Error Handling
Flask routes use guard clauses:
· missing property: 404
· invalid report: 403
· unauthenticated user → redirect to login
This logic was necessary to avoid returning unhandled exceptions that might leak server information.

[bookmark: _Toc216698618]9.11 Deletion Logic and Cascading
Removing a report also deletes associated images and folders.
SQLAlchemy cascade rules prevent hanging references.
File deletion runs as a parallel operation:
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This ensures that no residual files remain outside the database context.



[bookmark: _Toc216698619]10. Testing


10.1 Testing Strategy Overview
Testing followed an iterative approach aligned with the system’s incremental implementation. New features were introduced in small increments, enabling early defect detection and validation of assumptions. The testing strategy did not rely on automated pipelines because the project is a single-developer academic system; however, unit and integration tests could be added in future versions.
Testing was performed at three levels:
10.1.1 Unit-level testing
Isolated logic components were tested individually, such as:
· password hashing
· image validation
· database model behaviours
10.1.2 Integration testing
Modules were combined to verify interaction correctness, e.g.:
· creating a report AFTER creating a property
· deleting a report AND removing file directories
· exporting a PDF WITH images
10.1.3 System-level testing
Focused on end-user behaviour:
· navigation flow
· form validation
· responsiveness
· UI clarity

10.2 Black-Box Testing
Black-box testing examines the system from the user’s perspective without knowledge of the underlying code. Each feature is tested through its inputs, outputs and observable outcomes.

10.2.1 Black-Box Test Table
	Test ID
	Scenario
	Input
	Expected Output
	Result

	BB-01
	Registration
	Name, email, password
	Account created
	Pass

	BB-02
	Login
	Name, email, password
	Account created
	Pass

	BB-03
	Login
	Name, email, password
	Error message
	Pass

	BB-04
	Create property
	Address + description
	Property saved
	Pass

	BB-05
	Create property
	Empty address
	Validation error
	Pass

	BB-06
	Create report
	Text only
	Stored record
	Pass

	BB-07
	Create report
	Text + images
	Stored + images
	Pass

	BB-08
	Upload image
	Valid .jpg/.png
	Stored 
	Pass

	BB-09
	Upload image
	Unsupported .exe
	Reject
	Pass

	BB-10
	View report
	Existing report ID
	Display details
	Pass

	BB-11
	Delete report
	Click delete
	Report removed
	Pass

	BB-12
	Generate PDF
	Report with images
	PDF created
	Pass

	BB-13
	Generate PDF
	Report with no images
	PDF created
	Pass

	BB-14
	Logout
	Click logout
	Redirect to homepage
	Pass




10.2.2 Observations
· System feedback is clear and consistent.
· Invalid user input is handled deterministically.
· PDF output preserves report content even without images.
These findings indicate that the software's functional requirements are met.

10.3 White-Box Testing
White-box testing examines internal logic, control flow and code safety. In contrast, black-box testing focuses on external behaviour and functional outputs without knowledge of internal implementation [11], [25]. Using both methods is consistent with widely recommended testing strategies that cover both code-level correctness and user-level functionality [2], [22].
10.3.1 Database integrity
Ensuring:
· Foreign keys enforce ownership
· Cascading deletion removes dependencies
Example:
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Deleting a property automatically deletes reports and images.

10.3.2 Image filename sanitisation
The system replaces uploaded names:
a. Prevents directory traversal
b. Removes user-controlled file execution
Test:
Input filename: "../../../virus.exe"
Stored filename: "d18d302a-b4c1.png"

10.3.3 PDF generation resilience
Images were embedded using a controlled loop.
If an image fails:
· The generator continues
· PDF still exports
· User receives a consistent document
This protects against corrupted uploads or incomplete file systems.

10.4 Functional Workflow Tests
These validate that multiple operations work in sequence.

10.4.1 Create Property → Create Report → Export PDF
1. Register
2. Create property
3. Submit report
4. Attach 1–3 images
5. Export
Result:
The PDF displays all elements, including up to three evenly spaced photos.

10.4.2 Delete Report Cascade
1. Create property
2. Create report with images
3. Delete report
Expected:
· Table row removed
· All image files deleted
· Directory removed
Actual:
Behaviour matches the expected outcome.

10.5 Usability Testing
Because the target users are household residents, usability testing emphasised:
· Visual clarity
· Minimal steps
· Responsive layout
Observations from sample testers:
· The dashboard layout was intuitive
· Upload interface familiar (drag and browse)
· Report viewing is easy to understand
Some testers struggled with the property selection workflow; navigation was later simplified.

10.6 Device & Responsiveness Tests
Mobile tests
· iPhone 12
· Samsung A54
Findings:
· Navigation bar collapses correctly
· Buttons remain readable
· Image thumbnails accessible
Laptop tests
· 1080p, 1440p
Findings:
· Hero banner scales well
· PDF button visible
· Footer remains aligned

10.7 Performance Testing
This was informal due to academic scope.
Report creation:
· 0.3–0.5 seconds
Image upload:
· 120–600ms per image
PDF generation:
· 1–3 seconds
All operations remain acceptable for residential users.

10.8 Edge Case Testing
Missing report data
a. Text field empty 
b. Rejected, user warned
PDF generation with a corrupted image
a.  Image skipped
b.  Export continues
c.  The system does not crash
Duplicate registration
a.  System blocks
b.  Error: “Email already registered.”

10.9 Limitations in Testing
· No automated test harness
· No stress testing
· No multi-user concurrency simulation
These limitations are acceptable due to academic context but must be addressed for deployment to housing associations or commercial landlords.
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[bookmark: _Toc216698620]11. System Evaluation

The House Report System was evaluated against the original goals defined in the early stages of the project: usability, reliability, structured reporting, and evidence preservation.
11.1 Alignment with Project Objectives
The system successfully achieves its core objective: enabling household users to record property issues in a structured form. The user can:
· Register securely
· Create properties
· Create issue reports
· Attach photographic evidence
· Export reports to PDF
· Review historical issues
Unlike informal reporting (e.g., WhatsApp, email), the House Report System enforces data continuity and preservation. Issues are anchored to a property, ensuring a historical timeline rather than a collection of disconnected messages.
The implementation of PDF export moves the system from simple record keeping toward a formal inspection documentation tool. For landlords or insurance purposes, this provides an audit trail and reduces ambiguity. The interface is deliberately constrained to residential needs, avoiding professional jargon and eliminating unnecessary complexity.

11.2 User Experience Evaluation
The simplified design enables users to carry out tasks without technical knowledge. This reflects established usability heuristics and guidance on intuitive interfaces, such as Nielsen’s 10 usability heuristics for user interface design [12], [23]. Using Bootstrap’s responsive components further supports recognisable patterns and mobile-first interaction [4], [10].
Strengths:
a.  Familiar language (“New Property”, “Create Report”)
b.  Single-button operations (Export, Delete, Submit)
c. Responsive layout using Bootstrap
d. Clear navigation from dashboard → property → report
Observed improvements:
· Users prefer thumbnail grid display for images.
· Red colour for destructive actions (delete) reinforces intent.
· Confirmation prompts reduce accidental actions.
The simplicity of design is essential in residential environments, where users may be stressed, inexperienced, or elderly.

11.3 System Performance Evaluation
The system’s performance was evaluated under small to medium workloads typical of domestic use. SQLite’s lightweight and ACID-compliant design, coupled with SQL Alchemy’s ORM, contributes to predictable behaviour under these conditions [2], [3], [19].
11.4 Architectural Strengths
The modular design achieved with Flask Blueprints, ORM mapping, and filesystem-based media storage follows good practice in modern Python web architectures [1], [2], [16].
Modularity through Flask Blueprints
Each subsystem is encapsulated:
· auth → user logic
· properties → property CRUD
· reports → image storage + PDF export
· main → static/public pages
This separation:
· reduces complexity
· improves maintainability
· allows future multi-role expansion (e.g., inspector/admin)

ORM-based Database Integrity
SQLAlchemy guarantees:
· referential enforcement
· cascading deletion
· atomic transaction behaviour
Problems common in DIY systems (broken references, leftover files) are prevented by design.

 File Storage Design
Storing images outside the DB:
· avoids giant binary fields
· reduces query overhead
· enables backup by directory
Directory naming by report ID is a professional strategy adopted by service portals and asset management platforms.

Evidence Preservation
Where messaging or email systems erase context,
this system preserves chronology and authenticity.
This has high value in domestic disputes, mold escalation cases, contractor faults, or deposit disputes in private lettings.

11.5 Real-World Suitability
The system is well-suited for:
· Individual homeowners
· Tenants in rented apartments
· Social housing residents
· Multi-tenant landlords
· Small student accommodation units
Its advantages are a low technical barrier and simple data workflows.
It is intentionally not optimised for high-volume commercial portfolios or professional auditing environments. However, it provides a strong foundation should additional roles or enterprise features be introduced.

 11.6 System Limitations
While successful academically, several limitations emerged.

11.6.1 Single User Role
The system assumes the reporter and the owner are the same person.
In real practice:
· Tenants report defects
· Landlords approve
· Inspectors verify
· Engineers perform repairs
A multi-role design would require:
· permission granularity
· admin dashboards
· multi-party collaboration
These exceed the scope of the academic version.

11.6.2 Storage Scalability
SQLite is suitable for:
· households
· small rental portfolios
· classroom deployment
However, it does not support concurrent writes at scale.
In a multi-user housing association model,
MySQL or PostgreSQL would be required.

11.6.3 Limited Media File Handling
Large image uploads increase PDF size and storage usage.
The system currently:
· preserves image resolution
· includes no compression layer
· does not auto rotate based on EXIF data
Future versions could:
· compress images
· downscale resolution
· store responsive thumbnails

11.6.4 No Audit Logging
Current actions are not timestamp-logged at the user-operation level.
Examples:
· User edits a report
· User deletes property
· User regenerates PDF
In professional environments, these actions must be auditable.

11.6.5 No Offline Mode
If the user lacks internet or encounters service outages,
Reporting becomes impossible.
A mobile-native or PWA solution could resolve this.

11.7 Ethical and Privacy Considerations
Because the system operates on residential property data,
it interacts with legally sensitive domains:
· health (mould exposure)
· property condition
· safety hazards
Even without explicit personal identifiers,
Images may reveal:
· lifestyle information
· occupant identity
· children
· medical devices
Therefore, privacy considerations are necessary:
· encryption at rest (future work)
· user consent on data sharing
· access control beyond password hashing
In the academic version, data is assumed to remain personal and local.

11.8 Security Assessment
System-level protections were implemented:
· Password hashing
· File extension validation
· Controlled storage paths
· Authentication-required endpoints
However:
· No two-factor authentication
· No IP logging
· No brute-force detection
The architecture makes room for expansion but does not enforce
Enterprise-grade protections.

11.9 Summary of Evaluation
The House Report System successfully demonstrates a usable, robust alternative to informal maintenance reporting. Its architecture is clean, modular, and educationally appropriate. However, commercial deployment would require organisational roles, data encryption, cloud storage, and stronger authentication policies.



[bookmark: _Toc216698621]12. Personal Evaluation

The development of the House Report System provided substantial technical and organisational experience. At the outset of the project, the problem domain appeared simple: enable property occupants to document issues. However, as the solution matured, it became clear that real-world property reporting involves far more complexity. Several unexpected challenges emerged, each requiring re-evaluation of design decisions and a willingness to adapt implementation strategies [1],[6], [14],[16], [20], [21].

12.1 Technical Growth
This project greatly advanced my full-stack development skills. Previously, my Python web experience was limited to simple scripts and basic Flask apps. Building a multi-module system deepened my understanding of web architecture, dependency management, state management, and user authentication.
Using Flask Blueprints highlighted the value of modular design. Initially, all routes were in one file, which caused confusion and duplicated code. Refactoring into modules for authentication, reports, properties, and the main app improved clarity and maintainability.
Integrating SQLAlchemy strengthened my grasp of relational databases and object-relational mapping. Early attempts to store images as database blobs hurt reliability and backups. Switching to filesystem-based image storage, indexed by database IDs, improved performance and followed professional standards.
Working with ReportLab offered hands-on experience with programmatic document generation. It required managing page layout, fonts, and image placement in detail, giving me deeper insight into digital document creation and evidence handling.

12.2 Problem-Solving and Adaptation
Some system components failed on first implementation; image upload was especially challenging. Early designs allowed user-chosen filenames, risking file overwrites and security vulnerabilities. This was fixed by generating unique filenames and filtering allowed file types, emphasizing the value of defensive programming.
Another issue was deleting reports without removing associated images, which left orphaned files and an inconsistent database. The solution involved learning SQL Alchemy’s cascade rules and adding code to clear images from storage, improving data consistency.
Homepage design tested front-end abilities. While Bootstrap helped, achieving a responsive, user-friendly layout meant refining design elements for usability on small devices. This underscored that user experience is as crucial as backend logic, especially for non-technical users.

12.3 Time Management and Prioritisation
The project timeline reinforced the importance of staged feature delivery. Several planned features, including admin roles, automatic email notifications, and issue categorisation- were initially proposed but later deferred. Attempting to implement them would have increased complexity and delayed core functionality. Prioritising critical elements (authentication, property management, reporting, image storage, and PDF export) enabled the system to reach stable usability.
Working incrementally allowed regular testing. Rather than building everything at once and debugging at the end, each component was validated individually. This approach reduced stress during later development stages and allowed controlled evolution of the system.

12.4 Future Professional Implications
Completing this project expanded awareness of real-world application design. Domestic property management is an underserved space; any solutions are commercial and targeted at institutional landlords. The House Report System showed that even a small-scale tool can provide meaningful value when thoughtfully implemented.
The system also demonstrated how academic projects can transition into real-world services. If deployed commercially, the system could integrate cloud hosting, authentication roles, long-term asset tracking, and engineer scheduling. Knowledge gained from this project creates a foundation for such evolution.

12.5 What Would Be Done Differently
With hindsight, several improvements would be implemented earlier:
1. Use of migrations
2. Automated testing
3. Role architecture
4. Media optimisation
5. Documentation first approach


12.6 Personal Skills Developed
The most significant developments include:
· backend architecture design skills
· secure user authentication principles
· ORMs and relational modelling
· filesystem-based asset management
· PDF layout automation
· UI/UX responsiveness
· debugging and incremental testing
These competencies form a strong foundation for future industry-level projects involving inspection systems, digital asset management or web-based records.

Summary
The House Report System was more than a technical exercise; it was a research-driven project requiring planning, adaptation and consistent refinement. The experience revealed the complexities of turning conceptual requirements into functioning software and demonstrated the iterative nature of problem-solving. The project strengthened skills across engineering disciplines and improved understanding of how digital systems support everyday human needs.

[bookmark: _Toc216698622]13. Conclusion
The House Report System meets a clear need in residential environments by providing a structured, reliable way to document property issues with evidence. Traditional communication methods lack structure and accountability, often causing delays and unresolved disputes. This platform solves those problems by centralizing issue recording, photo evidence, and professional reports suitable for landlords or inspectors [7], [8].
Modularity was key: Flask Blueprints, SQLAlchemy, and filesystem image storage made the codebase organised, scalable, and resilient [1], [2], [3]. ReportLab integration enabled exportable, image-rich PDF reports [5]. A mobile-friendly, Bootstrap-based interface supports quick reporting from smartphones [4].
User experience was a major focus. Because property issues are often reported during stressful situations, the app prioritizes clarity, feedback, and mobile usability to encourage adoption. A mobile-friendly design allows quick issue capture on smartphones.
While not a comprehensive property management solution, workflow assignment, role differentiation, and enterprise features, the system’s architecture is flexible and adaptable for future growth. With additional roles and cloud storage, it could scale beyond its current scope.
Ultimately, the House Report System delivers an accessible, evidence-driven method for documenting property defects. It stands as a practical solution to a real problem, providing a foundation for future improvements and supporting academic development. The result is a functional tool with real-world value, not just a prototype.

[bookmark: _Toc216698623]14. References
[1] Flask, Flask Documentation: Welcome to Flask, Flask/Pallets Projects, 2025.
[2] SQLAlchemy, SQLAlchemy 2.0 Documentation and SQLAlchemy – The Database Toolkit for Python, SQLAlchemy Project, 2024.
[3] SQLite, “About SQLite,” SQLite Project Documentation, 2025. sqlite.org
[4] Bootstrap, Bootstrap 5: Get Started – Introduction and Mobile-First Design, Bootstrap Documentation, 2024–2025. getbootstrap.com+2getbootstrap.com+2
[5] ReportLab, “The ReportLab Toolkit: An Open Source Python Library for Generating PDFs and Graphics,” ReportLab / PyPI Project Description, 2022–2025. PyPI+1
[6] Python Software Foundation, “What is Python? Executive Summary,” Python.org Documentation, 2025. Python.org+1
[7] Housing Ombudsman Service, Annual Complaints Review 2021–22 and Annual Report 2021–22, Housing Ombudsman Service, London, 2023. Housing Ombudsman+1
[8] Housing Ombudsman Service, Spotlight Report on Repairs and Maintenance (Repairing Trust) and follow-up repairs/damp-and-mould publications, 2022–2025. Housing Ombudsman+2Housing Ombudsman+2
[9] Shelter, Brick by Brick: A Plan to Deliver the Social Homes We Need, Shelter England, 2024. Shelter England+1
[10] R. S. Pressman and B. R. Maxim, Software Engineering: A Practitioner’s Approach, 8th ed., New York, NY, USA: McGraw-Hill Education, 2014. SCIRP+1
[11] A. Author et al., “A Comparative Study of Black Box and White Box Testing,” International Journal of Engineering (example article summarising black-box vs white-box testing concepts), 2024. iaeme.com+1
[12] J. Nielsen, “10 Usability Heuristics for User Interface Design,” Nielsen Norman Group, originally 1994, updated 2024. Nielsen Norman Group+1
[13] PlanRadar, “Defect Management Software for Construction and Real Estate,” PlanRadar Product Pages and Best-Practices Articles, 2024–2025. PlanRadar+2PlanRadar+2
[14] SafetyCulture, “SafetyCulture (iAuditor) – Inspection Software & Mobile Inspection App,” SafetyCulture / iAuditor Product Pages, 2024–2025. SafetyCulture+2Google Play+2
[15] A. Clark et al., “Pillow (PIL Fork) – Python Imaging Library Documentation,” Pillow Project, 2023–2025. Pillow (PIL Fork)+2python-pillow.github.io+2
[16] M. Countryman, “Flask-Login: Flask User Session Management,” Flask-Login Documentation and PyPI Project Description, 2023–2025. flask-login.readthedocs.io+2PyPI+2
[17] Flask, “Quickstart: Rendering Templates with Jinja2,” Flask Documentation, 2024. flask.palletsprojects.com+1
[18] Python Software Foundation, “Code Style and PEP 8 – Style Guide for Python Code,” Python Docs and Python Guide, 2024–2025. docs.python-guide.org+1
[19] S. Sinyaniso, “What is SQLite — Understanding the Lightweight, Serverless Database,” Medium, 2025. Medium+1
[20] “Create PDF Documents in Python With ReportLab,” Python Assets Blog, Feb. 2022; and “How to Generate PDF Using ReportLab in Python,” PDFNoodle Blog, Oct. 2025. pythonassets.com+1
[21] Pillow Developers, “Pillow (PIL Fork) – Overview and Image Module,” Pillow Documentation, 2024–2025. Pillow (PIL Fork)+1
[22] Deepstrike Security, “Black Box vs White Box Testing: Key Differences Explained,” Deepstrike Blog, Oct. 2025. DeepStrike
[23] Werkzeug / Pallets, “Utilities: Password Hashing Helpers,” Werkzeug Documentation, 2024–2025. werkzeug.palletsprojects.com+2blog.miguelgrinberg.com+2
[24] R. S. Pressman, Software Engineering: A Practitioner’s Approach (process models & incremental/iterative lifecycle discussion), 8th ed., McGraw-Hill, 2014. whyphi.staff.telkomuniversity.ac.id+1
[25] IEEE / ISO, “Concepts of Software Testing and Black-Box vs White-Box Approaches,” in Software and Systems Engineering – Software Testing – Part 1: Concepts and Definitions, ISO/IEC/IEEE 29119-1:2013, and related survey articles. iso.org+2computer.org+2








































image3.png
v e

PLATFORMS




image4.png




image5.jpeg
i i
done il
pig g mm





image6.png
THE
SOFTWARE
DEVELOPMENT
CYCLE





image7.png
% University of Wales Trinity Saint David
House Report System
Ul Wireframe Showcase Panel

HOUSE REPORT SYSTEM

Figure 1: Homepage Hero
Login = Create Report
il = N
Password e

Figure 2: Login  Fig 3: Dashboard Fig 4: Create Report Report View FiG.6: Export

University of Wales Trinity Saint David - 2025 Exhibition




image8.png
housereport/

|
f— app/
| auth/
|— properties/
|— reports/
| main/
|— models.py
|— forms.py
|— extensions.py

|

|

|

|

|

|

|

|

}— instance/
| | database.db
| }— uploads/

|

|— static/

|— templates/

}— config.py

b run.py

L requirements.txt




image9.png
instance/uploads/<report_id>/<filename>




image10.png
app/

— auth/

}— properties/
}— reports/
L main/




image11.png
instance/
L uploads/
L <report_id>/

<image_files>




image12.png
py -m venv venv
venv\scripts\activate

pip install flask sqlalchemy flask-wtf pillow reportlab




image13.png
def create_app():
app = Flask(__name__, instance_relative_config=True)
app. config.from_object(Config)
register_extensions(app)
register_blueprints(app)

return app




image14.png
class User(db.Model, UserMixin):
id = db.Column(db.Integer, primary_key=True)
name = db.Column(db.String(120), nullable=False)
email = db.Column(db.String(120), unique=True, nullable=False)
password_hash = db.Column(db.String(256), nullable=False)

properties = db.relationship(“Property”, backref="user", cascade="all, de




image15.png
class Property(db.Model):
id = db.Column(db.Integer, primary_key=True)
user_id = db.Column(db.Integer, db.Foreignkey("user.id"))
address = db.Column(db.String(200))
description = db.Column(db.Text)

reports = db.relationship(“Report”, backref="property”, cascade="all, del




image16.png
class ReportImage(db.Model):
id = db.Column(db.Integer, primary_key=True)
report_id = db.Column(db.Integer, db.Foreignkey(“report.id"))
filename = db.Column(db.String(255))
filepath = db.Column(db.String(255))




image17.png
class ReportImage(db.Model):
id = db.Column(db.Integer, primary_key=True)
report_id = db.Column(db.Integer, db.Foreignkey(“report.id"))
db.Column(db. String(255))
db.Column(db. String(255))

filename
filepath




image18.png
report = Report(
summary=form. summary . data,
title=form.title.data,
property_id=property.id

)

db.session.add(report)

db.session.commit()




image19.png
instance/uploads/<report_id>/<filename>




image20.png
upload_dir = os.path.join(app.config[ ‘UPLOAD_FOLDER'], str(report.id))
os.makedirs(upload_dir, exist_ok=True)

file.save(os.path. join(upload_dir, unique_name))




image21.png
images = ReportImage.query.filter_by(report_id=id).all()
return render_template(

‘reports/detail.html’,

report=report,

images=images




image22.png
shutil.rmtree(upload_folder)
db.session.delete(report)

db.session.commit()




image23.png
property.reports » cascade="all, delete”

report. images » cascade="all, delete”




image24.png
v G uwtsdlo X | & TileAss X | @ Respon: X @ HouseF X @ jinja2ex X | @ untiled X | (@ Gramm: X | @ Graduat X | [ /mnt/d= X | o= Google! X | £ Setings X | + = a X

& K In) © reaunchoupdate }

€« > C ® 127.0.0.1:5000/auth/register

»

House Report System
About ¥ Properties Reports Contact
Inspect « Document + Maintain

Register

Full Name

Sarah Mitchell

Address

24 Greenfield Avenue, London

Email

sara.mitchell@example.com

Password

o] \

Create Account

Already have an account? Login

—'

12:49

QL2 CBFREOCCOEY &8s =0 ~e G oAl





image25.png
X | Welcome to XAMPP

(im] ‘@ New tab
& G | O 127.00.1:5000/reports/

‘ House Report System

Inspect « Document « Maintain

Create Report

‘ Choose Files ‘No file chosen

No reports found.

X | ... localhost/ 127.00.1 /house: X | G uwtsd logo - Google Search X | Bl TypeEiror: The view function X @l House Report System x 4
Summarize @ ¥ &3 1=
About ¥ Properties Reports Contact
Upload

Home
About
Your Properties

Reports

16:49
14/12/2025




image26.png
(im] ‘@ New tab

X | [ Welcome to XAMPP

& G | O 127.00.1:5000/reports/

‘ House Report System

Inspect « Document + Maintain

Create New Report

Note

Enter report note

Upload Images
Choose Files | No file chosen

Create Report

Your Reports

No reports found.

X

.. localhost / 127.0.0.1 / houserepo

X | & uwtsd logo - Google Search

X @l House Report System

About ¥

Summarize & £

Properties

Reports

Contact

23:08
14/12/2025




image27.png
v G uwtsdlogo-Google X | ¥ Tile: AssessmentBrie X | @ Cannotcomnectloca X @ untitled X (© Grammarly X | @ Graduation-project+ X | [ /mnt/data/UWTSD_F X | + = a X

G @File C/Users/ndpau/Downloads/report_11%20(3).pdf a%x O 0
=

Summary:

Damp occurs when unwanted moisture enters or remains inside a property. Persistent
dampness creates conditions that allow mould to grow on walls, ceilings, floors, and
furnishings. The most common causes include inadequate ventilation, leaking roofs or
plumbing, poorly insulated walls, and condensation from everyday activities (cooking,
showering, drying clothes indoors).

Mould thrives in humid spaces such as bathrooms, kitchens, and poorly ventilated
bedrooms. It appears as dark patches, often green or black, and can damage surfaces and
release allergens. Long-term exposure to mould can affect indoor air quality and pose
health risks, especially for children, elderly residents, and people with respiratory
conditions.

To control damp and mould, moisture sources must be identified and removed. Typical
actions include repairing leaks, improving ventilation, increasing insulation, using
extractor fans, and maintaining proper heating levels. Regular cleaning of affected
areas with appropriate treatments helps prevent future growth.
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