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[bookmark: _Toc230123239]Abstract
The University App is a multi-platform super-app (Haines, 2022) that consolidates student services into a single, unified platform. The long-term vision is that the application could operate as a configurable B2B (business-to-business) service for any higher education institution (HEI), similar to how Blackboard functions as a SaaS (Software as a Service) product.
For this project, the development focuses on the ecosystem of the South East Technological University (SETU), incorporating its branding, structure, and service offerings.
The application aims to address a widely recognized challenge across HEIs: fragmented student systems that require multiple logins, offer an inconsistent user experience, and have limited integration.
Project motto: “One app. One login. One student experience.”


[bookmark: _Toc230123240]1. Introduction
The University App was developed as a final-year project to integrate the software engineering, backend API design, database modeling, frontend, and mobile client development, and deployment process into a single coherent project. This report evaluates what was achieved against the specification and outlines how the development process evolved.


[bookmark: _Toc230123241]2. General Issues
[bookmark: _Toc230123242]2.1 Problems Encountered and Resolutions
	Problem
	Impact
	Resolution
	Outcome

	Scope was spread across API, admin website and student-facing mobile client
	Timeline pressure
	Prioritized core backend flows and iOS/admin implementation
	Core functionality delivered with clear future-work targets

	Maintaining consistency across multiple docs and project parts
	Risk of misalignment between design and code implementation
	Introduced structured documentation and endpoint traceability
	Streamlined assessment of the work done

	Security handling in local and containerized modules
	Setup complexity
	Used file-based secrets and environment variables
	Easily reproducible local deployment with documented secret handling

	Limited testing conducted
	Risk of regression
	Identified the next testing priorities
	Transparent quality assurance


[bookmark: _Toc230123243]2.2 What Was Achieved
· Versioned RESTful APIs under /api/v1.
· Student and staff authentication.
· Role-protected admin operations.
· Implemented digital student ID card (QR and barcode generation and verification).
· Card request lifecycle management.
· Assignment list, detail, submission management.
· Feedback and telemetry implementation.
· PostgreSQL schema with migration history and seed data.
· Admin web portal for university staff.
· The iOS application for university students.
· Containerised local environment and prepared Kubernetes deployment manifests.
[bookmark: _Toc230123244]2.3 What Was Not Achieved
· An automated unit/integration test suite was not developed.
· Production monitoring and alerting systems were not set up.
· The iOS application has not been tested thoroughly.
· Was not able to deploy the server application to AWS.
[bookmark: _Toc230123245]2.3 What Was Learnt
· Explicit API requirements greatly simplify cross-client development and future-proofing.
· Keeping DB migrations and documentation synchronized improves schema evolution.
· Small incremental steps are crucial for the development of a large-scale project like this.
· Future-proofing architecture is crucial for the long-term success of the project.
[bookmark: _Toc230123246]2.3 What Would Be Done Differently
· Introduce an automated testing suite early in the development process.
· Deploy the project to AWS early in the development process and not at the end of it.
· Improve task prioritisation techniques.
· Improve documentation consistency.
· Conduct regular usability sessions and regression tests.


[bookmark: _Toc230123247]3. Technical Issues
[bookmark: _Toc230123248]3.1 Differences from Earlier Design
	Area
	Earlier Intent
	Final Implementation
	Reason for Change

	Project scope
	Feature-heavier application
	Less features but with higher quality
	Delivery risk management

	Testing strategy
	Automated testing suite
	Testing was not done as part of the implementation
	Time constraints

	Cloud deployment (AWS)
	Server application would be deployed to the AWS
	Application only works locally
	Proficiency, time and finance constraints


[bookmark: _Toc230123249]3.2 Module Descriptions
· Backend entry point: initializes DB, applies migrations, and starts API server.
· Route layer: declares all versioned endpoints and binds handlers.
· Handlers: manage request validation, auth checks, and response mapping.
· Repositories: encapsulate SQL queries.
· Service layer: reusable logic such as QR and barcode generation and verification.
· Admin frontend: operational dashboards with management forms.
· iOS application: student workflows for digital student ID card, card requests management, assignments management, and feedback actions.
[bookmark: _Toc230123250]3.3 Module Evidence Map
	Module
	Evidence Source

	Backend initialization and migrations run
	server/backend/cmd/main.go, server/backend/config

	API endpoints setup, router and documentation
	server/backend/server/routes.go, server/backend/README.md

	Data persistence and repositories
	server/backend/repository

	Data model and schema evolution
	server/backend/model, server/backend/migrations

	Admin website
	server/frontend

	Student iOS application
	clients/mobile/ios


[bookmark: _Toc230123251]3.4 Data Structures and Storage
Primary Data Domains
· Students
· Staff
· Card requests
· Assignments
· Feedback entries
· Telemetry events

Data Design Notes
· Relational schema supports role-separated operations and different states.
· Migration files provide chronological evidence of schema evolution.
· Seed migration enables a repeatable testing setup.


[bookmark: _Toc230123252]4. Reliability Discussion
Current reliability confidence is the strongest for the core flows that were tested multiple times in local containerised runs. Confidence is lower for regression testing due to the unimplemented automated testing coverage. This is explicitly recognized as a quality gap and is prioritized for follow-up improvement.


[bookmark: _Toc230123253]5. Reflection on Process
[bookmark: _Toc230123254]5.1 Strengths
· Iterative progress aligned with project milestones.
· Git-based version control was used as the system of record for code and documentation.
· Continuous supervisor feedback integrated through implementation and documentation updates.
· Clear repository structure.
· Strong deployment reproducibility using containers.
[bookmark: _Toc230123255]5.2 Weaknesses
· The testing process was started too late.
· Cloud deployment was started too late.
[bookmark: _Toc230123256]5.3 Recommendations for Future Work
1. Add an automated testing suite for handlers, repositories, and core workflows.
2. Start the development of Android and Web student clients with a connection to the existing API infrastructure.
3. Expand the feature set of the project.
4. Add monitoring and alerting tools (logs, metrics dashboards, etc.).


[bookmark: _Toc230123257]6. Conclusion
The University App achieves a coherent, working multi-component system centred on secure student and staff workflows. The project demonstrates integration across backend development, database modeling, and development of a mobile (iOS) client. The remaining work is clearly identified, and the reflection process was successfully conducted.









[bookmark: _Toc230123258]Glossary
· API: Application Programming Interface
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