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[bookmark: _Toc235655623]1. Introduction and Background
The UK logistics sector is worth over £200bn a year and employs some 700,000 people, with warehousing at the heart of that activity. In 2023/24, the Health and Safety Executive (HSE) reported 138 fatal workplace injuries. Logistics is consistently one of the highest-risk industries [9]. One of the main physical hazards in the warehouse is steel pallet racking. If a racking system collapses structurally, the collapse could involve several tonnes of material and pose a serious risk to workers in the vicinity. Under the Provision and Use of Work Equipment Regulations 1998 (PUWER), employers must ensure that work equipment is kept in a safe condition and inspected at suitable intervals [1]. The Storage Equipment Manufacturers' Association (SEMA) Code of Practice is more prescriptive. It requires formal expert inspections to be carried out at least every twelve months and all defects to be classified using a Green, Amber and Red risk scheme [2]. These requirements are reinforced by HSE guidance HSG76 [4]. However, in practice, compliance among small and medium-sized enterprises (SMEs) remains patchy.
SME warehousing is consistently non-compliant, studies find. Paper-based inspections result in reduced auditability and inconsistency, with more pronounced effects in resource-constrained organisations [3]. Cost and implementation complexity are the main barriers to digital adoption, even where platforms provide better compliance outcomes [5]. Most available tools are for large enterprises with IT teams, leaving small operators without affordable options [7][8]. Although there are documented operational benefits [14], practical digitalisation frameworks relevant to SME contexts are still few. Kahveci [6] argues that for sustainable digital adoption, tools that satisfy the resource constraints of small organisations are required. No peer-reviewed study was found that addresses a web-based SEMA-compliant inspection system built for SME racking workflows.

This project aims to design, develop and evaluate a web-based platform to digitise racking inspection workflows within SME warehousing environments, including job and defect management, SEMA-compliant risk classification and secure client access to inspection records. Four objectives drive the work: first, to critically analyse existing workflows of racking inspection and identify system requirements through a structured review of SEMA guidelines, PUWER and relevant literature; second, to design and develop a web-based system using Python and Django with job scheduling, inspector assignment and SEMA-compliant defect logging; third, to implement a secure client portal with role-based authentication so clients can view inspection histories and track outstanding defect actions; and fourth, to evaluate system functionality, usability and compliance alignment through structured functional testing against defined requirements. The expected deliverables are: a working web application, a codebase hosted on GitHub, a functional test report and a critical evaluation report.
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[bookmark: _Toc235655625]2.1 Research Design and Methodology
The data for this project is not derived from human participants but rather from a constructive research design focused on the creation and evaluation of a software artefact. Development follows an iterative agile methodology [10] based on the software engineering principles discussed by Sommerville [15]. Short sprints allow for refinement of requirements, design decisions and implementation as the build progresses. Agile is the better choice for web application development, as requirements often change when technical limitations are discovered during the build. A predetermined specification would not be representative of how such projects actually play out.
[bookmark: _Toc235655626]2.2 Data Collection Methods
The first objective is achieved via a systematic document analysis and literature review of the SEMA guidelines, the PUWER, HSE guidance, and peer-reviewed journal articles obtained through the IEEE Xplore, ACM Digital Library, and the UWTSD library portal. This phase of secondary research maps regulatory requirements to software functional and non-functional requirements. For Objectives 2 and 3, the main outputs are design artefacts: entity-relationship diagrams, Django data models, wireframes, and iterative code releases that record design decisions and maintain traceability between requirements and implementation. Objective 4 utilises structured black-box functional testing. Test case inventory links each feature of the system with an expected result from requirements analysis. We use the ten usability heuristics of Nielsen [11] to assess usability. This method is practical for our project, as we do not have access to users from the warehouse industry, but it can help to identify problems in the interface.
[bookmark: _Toc235655627]2.3 Development Tools and Justification
Three options were looked at before a custom web application was chosen. Existing commercial inspection platforms were rejected because the available products do not support SEMA-specific workflows at SME price points [7]. A native mobile application was discarded, as racking inspection is complex with the management of relational data and administrative access by multiple roles that is better suited to a browser environment. Flask and Laravel were also considered, but Django was chosen due to its built-in ORM, authentication framework, and role-based access control without third-party extensions, which mitigates development risk [12]. PostgreSQL 15 is used as the database because it is ACID-compliant and supports referential integrity for production [17]. Bootstrap 5 is a responsive front-end styling framework without a JS framework. During development, version control is done with Git and GitHub.
[bookmark: _Toc235655628]2.4 Risks and Limitations
The main project management risk is scope creep, which is mitigated by using MoSCoW prioritisation and strict adherence to the four objectives. Technical risk is lower with Python and Django experience. The success of the project will be measured by all must-have functional requirements passing black-box testing, SEMA risk classification being enforced correctly, and no usability issue being rated above severity 2 on Nielsen's four-point scale. The main limitation is the lack of live deployment, and the functional evaluation is based on the developer’s assessment without warehouse operatives as test users, a constraint noted in the evaluation report.
[bookmark: _Toc235655629]2.5 Generalisability, Reliability, and Validity
The architectural patterns used- role-based access control, workflow management, defect classification and audit logging- apply to other regulatory compliance domains beyond racking inspection. The test case inventory is recorded and version controlled. The evaluation can be independently reproduced. Each test case's internal validity is confirmed by its matching a stated system requirement. External validity is more limited, since without live deployment or real-world users the evaluation is based on the developer’s own judgement rather than field conditions. Future work should include user acceptance testing with SME racking inspection professionals.

[bookmark: _Toc235655630]2.6 Ethical and Legal Considerations
The system will process personal data, client names and email addresses, in compliance with the UK General Data Protection Regulation (UK GDPR) [16] and the Data Protection Act 2018 [13]. The lawful basis for processing is legitimate interest. The data model was designed with data minimisation in mind. To address the right to erasure, a soft-delete mechanism is used to remove client records on request, while retaining the inspection audit trail. All communication is done over HTTPS and passwords are stored using Django's PBKDF2 hashing. Since this study does not involve human subjects, it is not necessary to obtain full ethics board approval. A completed UWTSD Ethics form supports this proposal.
[bookmark: _Toc235655631]2.7 Evaluation Approach
The evaluation is qualitative and based on criteria appropriate for a software engineering project, focusing on functional conformance and usability rather than statistically generalisable results [5]. Since no data were collected from human participants, no inferential statistical analysis can be performed. The primary quantitative metric is the percentage of successful tests out of all test cases, along with a heuristic usability score weighted by severity. The test results are recorded in a formal report and include the test case IDs, input conditions, expected and actual results, and pass/fail status. Failures are resolved before a final regression pass. The heuristic evaluation is based on Nielsen [11], where each issue is rated for severity on a four-point scale, mapped to a corrective action, and cross-referenced against requirements to determine fitness for purpose.
[bookmark: _Toc235655632]3. Resources and Planning
The required hardware is a personal laptop that can run a Django development server, PostgreSQL, and a web browser at the same time. The software stack includes Python 3.11+, Django 4.2 LTS, PostgreSQL 15 with pgAdmin 4, Visual Studio Code and Git with GitHub. Bootstrap 5 is loaded through CDN, and no local installation is required. In the design phase, draw.io is used to create system architecture diagrams, entity-relationship diagrams, and wireframes. Access to academic literature is via the UWTSD library portal, covering IEEE Xplore, ACM Digital Library and ScienceDirect. All project files are stored on password-protected local storage and backed up to a private GitHub repository and UWTSD OneDrive.
The project timeline across all 20 weeks, from proposal submission in Week 1 (24 July 2026) to final submission and demonstration in Week 20, is shown in Table 1 in the appendix. In line with the agile approach, there is overlap between several phases, especially back-end development, front-end development and testing. All phases depend on the researcher's time as the only personnel resource, and require no other budget or external personnel.
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Appendix: Table 1 - Project Gantt Chart, Phase Timeline (Weeks 1-20)
	Phase / Activity
	W1
	W2
	W3
	W4
	W5
	W6
	W7
	W8
	W9
	W10
	W11
	W12
	W13
	W14
	W15
	W16
	W17
	W18
	W19
	W20

	Proposal Submission
	▪
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Literature Review & Requirements Analysis
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	System Architecture & Design
	
	
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Interim Viva Preparation
	
	
	
	
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	
	
	
	
	

	Django Backend Development
	
	
	
	
	▪
	▪
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	
	
	

	Front-End Development (Bootstrap 5)
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	
	

	Client Portal & Authentication Module
	
	
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	
	

	Defect Management & Risk Classification
	
	
	
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	
	
	
	
	
	
	

	Functional Testing & Bug Fixing
	
	
	
	
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	▪
	
	
	
	
	

	Final Report Writing
	
	
	
	
	
	
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	▪
	▪
	
	

	Poster Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	▪
	▪
	▪
	▪
	

	Demo Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	▪
	▪
	▪

	Final Submission
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	▪



Note: W1 = 24 July 2026 (Proposal Submission); W20 ≈ Final Report and Demo Submission (next term). ▪ = Active phase. Overlapping phases reflect the iterative agile development cycle. The principal investigator is the resource for all stages.
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