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[bookmark: _7sce70kxl9i]Abstract
[ ] Write the abstract as a self-contained summary and state clearly that the final project is an indoor security-camera system built around reused smartphones.
[ ] Introduce the repo as three deliverables: `Backend`, `WebApp`, and `MobileApp`.
[ ] Mention the implemented core features from the codebase: authentication, device registration, device linking, motion events, live streams, and recordings.
[ ] Name the main backend technologies visible in the codebase: Bun, Express, Better Auth, Drizzle/Postgres, Socket.IO, and MinIO.
[ ] State that the web client is already aligned with the simplified WebRTC-first streaming approach.
[ ] State that the mobile client is functional for camera/viewer flows but still relies on the legacy frame-relay fallback for live viewing.
[ ] Close with the overall result of the prototype and its sustainability value.
[bookmark: _nbz56amri8x3]
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[bookmark: _7mj4548zucrx]1. Introduction
1.1. [bookmark: _fwq0q7dckvhy]Project Background
[ ] Introduce the project background from scratch so a reader immediately understands that the system repurposes old smartphones as indoor cameras.
[ ] Link the new idea to the fact that the final codebase already treats devices as either `camera` or `client` roles.
[ ] Explain the practical advantage of using existing phone cameras, screens, batteries, and network connectivity.
[ ] Discuss the cost-saving aspect compared with buying new commercial indoor cameras.
[ ] Discuss e-waste reduction and sustainability as a key motivation for the final direction.
[ ] Explain why indoor monitoring is the clearest fit for the current implementation in the codebase.
[ ] Set up the problem that the software needs to solve: easy setup, secure viewing, alerts, and recordings.
1.2. [bookmark: _pr8usnt0wfhd]Project Description
[ ] Define `PhoneCam` clearly for a first-time reader and describe the solution using the actual repo layout: `Backend` provides services, `WebApp` provides browser monitoring, and `MobileApp` provides mobile camera/viewer behaviour.
[ ] Explain that a user signs in, registers a device, assigns it a role, links devices, and then uses the system for monitoring.
[ ] Use the codebase to describe the two device roles: camera phones capture and publish state, client devices request and view streams.
[ ] Mention that the backend handles authentication, device state, event history, stream sessions, recordings, and storage access.
[ ] Mention that the web app provides dashboards for auth, onboarding, camera mode, client mode, activity, and settings.
[ ] Mention that the mobile app mirrors the same product flow with native camera access through Expo.
[ ] Include a context diagram based directly on the three applications and supporting services.
1.3. [bookmark: _lra1zv2k2nvo]Project Aims and Objectives
[ ] Write the main aim as delivering a low-cost indoor monitoring prototype based on reusing smartphones.
[ ] Add an objective for implementing secure account authentication and user sessions.
[ ] Add an objective for implementing device registration with camera/client roles and device-token authentication.
[ ] Add an objective for implementing device linking between viewer devices and camera devices.
[ ] Add an objective for implementing motion event creation and user-visible activity history.
[ ] Add an objective for implementing on-demand live stream sessions and stream lifecycle management.
[ ] Add an objective for implementing recording creation, storage, and playback access.
[ ] Add an objective for delivering both a web interface and a mobile interface on top of the same backend.
[ ] Add an objective for evaluating the final codebase and documenting its working areas and remaining limitations.
1.4. [bookmark: _mnrfb2f11w5t]Project Scope
[ ] State clearly that the implemented scope is the current repo: backend services plus web and mobile clients.
[ ] State that the project scope is indoor monitoring rather than a broad smart-home platform.
[ ] Include authentication, onboarding, linking, motion events, streaming, recordings, and settings within scope because these are visible in the apps.
[ ] Keep the scope focused on software and system integration around existing smartphones.
[ ] Exclude enterprise-grade media infrastructure because the backend is currently a control plane rather than a full production media plane.
[ ] Exclude fully solved native mobile WebRTC because the current mobile app still uses the fallback image relay path.
[ ] Exclude production notification infrastructure because the push path is still mock/queued rather than fully deployed.
1.5. [bookmark: _lkobghadncll]Thesis Roadmap
[ ] Make Chapter 1 self-contained by introducing the smartphone-reuse problem, the project name, and the structure of the repo from scratch.
[ ] State that Chapter 2 reviews the technologies and competing solutions relevant to the chosen stack.
[ ] State that Chapter 3 derives the system model from the implemented entities and flows in the codebase.
[ ] State that Chapter 4 explains how the current architecture and major design choices were selected.
[ ] State that Chapter 5 walks through the implemented subsystems in `Backend`, `WebApp`, and `MobileApp`.
[ ] State that Chapter 6 evaluates the codebase using the existing tests, checks, and known gaps.
[ ] State that Chapter 7 concludes with the current outcome and the next steps suggested by the codebase.
[bookmark: _w4bbkccbrxn4]2. Literature Review
[bookmark: _mlv4yqu11uju]2.1. Introduction
[ ] Briefly restate the final project before starting the literature review so the chapter still makes sense in isolation.
[ ] Frame the review around smartphone reuse, low-cost surveillance, realtime communication, and privacy-aware monitoring.
[ ] State that the technologies reviewed should match the ones actually adopted in the codebase.
[ ] Link the review explicitly to the final problem statement and the implementation choices visible in the codebase.
[bookmark: _e3tw4kne9h5w]2.2. Alternative Existing Solutions 
[ ] Compare commercial indoor security-camera products with the project approach of reusing old phones.
[ ] Compare commercial indoor camera platforms against smartphone-reuse apps already on the market.
[ ] Compare hosted subscription models against the codebase approach of owning the backend and storage logic.
[ ] Discuss privacy trade-offs between vendor platforms and a self-controlled architecture.
[ ] Discuss ease-of-setup trade-offs between commercial apps and the current prototype.
[ ] Use this section to justify why building a custom backend plus web/mobile clients was worth doing.
[bookmark: _1ee092f06mo8]2.3. Technologies Researched
[ ] Write about why a React Native or Expo-style mobile approach was relevant for turning phones into cameras.
[ ] Write about why a web client was needed for easy browser-based monitoring and how this led to the SvelteKit `WebApp`.
[ ] Write about backend framework options and explain why the final backend uses Bun and Express.
[ ] Write about authentication options and connect them to the use of Better Auth in the repo.
[ ] Write about database options and connect them to Drizzle ORM and Postgres.
[ ] Write about realtime communication options and connect them to Socket.IO.
[ ] Write about streaming options and compare WebRTC with frame relay, because both appear in the codebase history.
[ ] Write about storage options and connect them to MinIO/S3-style presigned uploads and downloads.
[bookmark: _qjg0jxgzneut]2.4. Other Relevant Research 
[ ] Include research on e-waste, sustainability, and device reuse.
[ ] Include research on privacy and trust issues in home surveillance systems.
[ ] Include research on continuous camera use, power draw, thermals, and device longevity on smartphones.
[ ] Include research on background camera limitations on mobile platforms, because these constraints affect the implementation.
[ ] Include research on realtime UX for alerts, presence, and remote viewing.
[ ] Include research on low-cost domestic monitoring systems or related academic work.
[bookmark: _hfx8egblau0v]2.5. Existing Final Year Projects
[ ] Look for prior student projects involving CCTV, IoT monitoring, mobile streaming, or smart-home systems.
[ ] Compare those projects with this repo’s stronger focus on software architecture and cross-platform clients.
[ ] Highlight that this project is unusual because it repurposes smartphones as indoor cameras within a custom software system.
[ ] Use this section to show where your project is similar to other academic prototypes and where it goes further.
[ ] Point out differences in scope, especially around authentication, device linking, and recording support.
[bookmark: _pzwv3p2th30m]2.6. Conclusions
[ ] Summarise the research that most strongly supports the final codebase decisions.
[ ] State that the literature supports using smartphones as a viable low-cost monitoring platform.
[ ] State that the chosen stack fits the product goals and the development constraints.
[ ] Set up Chapter 3 by moving from research into the system actually built in the repo.
[bookmark: _oh17mlqxw99f]3. System Analysis
[bookmark: _6p44smlm990o]3.1 System Overview  
[ ] Assume the reader is meeting the system for the first time and base this section on the core entities visible in `Backend/db/schema.ts`: users, devices, device links, stream sessions, events, recordings, videos, notifications, and audit logs.
[ ] Explain the difference between a user account and a registered device in the final system.
[ ] Explain the two device roles and how one account can own multiple devices.
[ ] Summarise the main flows that the codebase supports: sign in, register, link, trigger motion, request stream, end stream, and review recordings.
[ ] Describe the system in user terms first, before discussing individual files or frameworks.
[ ] Include a simple use-case diagram grounded in these implemented flows.
[bookmark: _skf9xbetlmod]3.2 Requirements Gathering
[ ] Identify the real stakeholders implied by the codebase: end users, camera-device owners, viewer-device users, and the project mentors.
[ ] Explain that requirements were refined iteratively as the codebase evolved into the current smartphone-reuse monitoring system.
[ ] Use implemented screens and routes as evidence for the user-facing requirements that mattered most.
[ ] Separate the requirements discovered from the product idea from the ones discovered during implementation.
[ ] Mention that streaming and mobile-platform limitations forced requirement refinement during development.
[ ] Mention informal evaluation of usability through the onboarding, dashboard, and activity flows.
[bookmark: _s68203j3j02l]3.3 Requirements Analysis
[ ] List the core functional requirements that the codebase clearly implements: auth, device registration, linking, motion events, streaming, recordings, and settings.
[ ] List the non-functional requirements that can be inferred from the design: low cost, maintainability, privacy, security, and cross-device usability.
[ ] Discuss the requirement that one backend should support both browser and mobile clients.
[ ] Discuss the requirement for device-level identity separate from user sessions.
[ ] Discuss the requirement for realtime behaviour and how that affects architecture.
[ ] Discuss the constraint that live monitoring should work with reused phones that may be old or resource-limited.
[ ] Discuss the mismatch between ideal requirements and what is fully complete in the current mobile streaming implementation.
[bookmark: _yy9p5qsdkdk4]3.4 Logical Architecture of System
[ ] Use the repo layout itself to explain the logical architecture: `Backend`, `WebApp`, `MobileApp`, database, storage, and realtime gateway.
[ ] Show how REST endpoints and Socket.IO events divide responsibility in the current design.
[ ] Explain that the backend acts as a control plane for auth, device state, session state, and signalling.
[ ] Explain how recordings and media objects are persisted separately from live session state.
[ ] Show where WebRTC fits into the simplified web streaming path.
[ ] Show where the legacy relay path still exists for the mobile app.
[ ] Include a logical architecture diagram that maps directly to the codebase modules.
3.5 Constraints and Feasibility
[ ] Explain that the final idea is feasible because old smartphones already provide cameras, compute, displays, and networking.
[ ] Discuss the major implementation constraint that mobile background camera use is not solved cleanly in the current stack.
[ ] Discuss the constraint that native mobile WebRTC is not yet integrated, which is why the mobile app still uses fallback image relay.
[ ] Discuss backend/media scalability constraints shown by the docs, especially that the backend is not yet a full production media plane.
[ ] Discuss network dependency, storage dependency, and device variability as practical deployment constraints.
[ ] Discuss development-time feasibility in terms of available time, devices, and platform complexity.
3.6 Initial System Specification
[ ] Turn the current codebase into a specification table: users, devices, links, streams, events, recordings, notifications, and videos.
[ ] Specify the user-facing operations that correspond to the existing routes in `Backend/routes`.
[ ] Specify the major mobile and web screens that correspond to the existing app flows.
[ ] Specify the security model using Better Auth sessions for users and bearer device tokens for devices.
[ ] Specify the storage model using Postgres for state and MinIO for media objects.
[ ] Specify the realtime model using Socket.IO for events and WebRTC signalling.
[ ] Call out that mobile live video is still specified differently from web because of the current implementation gap.
[ ] Use this section to create a requirements-to-components table.
3.7 Conclusions
[ ] Summarise the system model that emerges from the entities, routes, and app flows in the repo.
[ ] State that the analysis supports the final architecture and validates the smartphone-reuse concept.
[ ] Carry forward the main constraints that will shape the design discussion in Chapter 4.
[ ] Lead clearly into the design chapter.
[bookmark: _2a9g3ocl2sxm]4. System / Experiment Design 
[bookmark: _hupqnay5sa7u]4.1 Introduction
[ ] State that this chapter explains how the analysed requirements became the architecture implemented in the repo.
[ ] Make it clear that the design discussion is grounded in actual modules, routes, tables, and screens rather than a hypothetical system.
[ ] Introduce the key design themes visible in the codebase: modular separation, device identity, realtime behaviour, and low-cost deployment.
[ ] Mention that the chapter should explain how the final design was shaped by implementation constraints and practical decisions.
[bookmark: _fpslwtvvhi28]4.2. Software Methodology
[ ] Explain that an iterative methodology fits the codebase because the product direction and streaming design changed over time.
[ ] Describe the project as being developed in layers: backend foundations first, then web/mobile flows, then streaming simplification and evaluation.
[ ] Explain how prototype feedback and technical blockers influenced later implementation decisions.
[ ] Mention that the docs in `docs/` show evidence of planned refactoring and phased simplification work.
[ ] Discuss why a rigid waterfall approach would not have fit the technical uncertainty around mobile streaming.
[ ] Use the codebase evolution itself as evidence for the chosen methodology.
[bookmark: _gd0fmclab9dc]4.3 Project Planning
[ ] Write this section around major implementation workstreams visible in the repo rather than generic planning theory.
[ ] Identify the backend foundation phase: auth, schema, routes, storage, and realtime setup.
[ ] Identify the web app phase: auth, onboarding, camera dashboard, client dashboard, activity, settings, and WebRTC flow.
[ ] Identify the mobile app phase: Expo Router flows, native camera preview, fallback streaming, activity, and settings.
[ ] Identify the later refinement phase: recording pipeline, audit/logging, OpenAPI, and streaming simplification docs.
[ ] Mention that the project plan was revised as the final software scope became clearer during development.
[bookmark: _lw615jylnnta]4.3.1 Project Schedule
[ ] Include a timeline with phases that match the actual subsystems and repo changes.
[ ] Mark the point where the final project scope and architecture became clearly defined for the rest of development.
[ ] Show a backend-first phase, a frontend integration phase, and a later testing/evaluation phase.
[ ] Show the streaming simplification work as a separate milestone because it is documented explicitly in `docs/`.
[ ] Use the schedule to distinguish completed work from work deferred to future improvements.
4.4. Overview of System
[ ] Base this section on `Backend/index.ts` and the three top-level applications in the repo.
[ ] Describe the backend responsibilities: auth, route handling, realtime gateway, storage access, and background workers.
[ ] Describe the web app responsibilities: browser auth, onboarding, camera mode, client mode, activity, settings, and WebRTC viewing.
[ ] Describe the mobile app responsibilities: device onboarding, camera preview, client mode, activity, and settings.
[ ] Describe the supporting infrastructure: Postgres for state and MinIO for media storage.
[ ] Describe the physical flow of requests, sockets, and media-related actions across the system.
[ ] Include a physical architecture or deployment diagram based on the current implementation.
4.4.1 Fulfilment of System Requirements
[ ] Map authentication requirements to `Backend/auth.ts`, `middleware/auth.ts`, and the auth screens in both frontends.
[ ] Map device identity requirements to `routes/devices.ts`, `utils/device-token.ts`, and `middleware/device-auth.ts`.
[ ] Map linking requirements to `routes/device-links.ts` and the client dashboards in web/mobile.
[ ] Map live-stream requirements to `routes/streams.ts`, `realtime/gateway.ts`, and the client/camera flow in the apps.
[ ] Map recording requirements to `routes/recordings.ts`, `routes/videos.ts`, `utils/minio.ts`, and the recordings UI.
[ ] Map activity/notification requirements to `routes/events.ts`, `services/push.ts`, and the activity screens.
[ ] Explicitly note any requirements that are only partially fulfilled, especially native mobile WebRTC parity.
4.5. Detailed Design Decisions
[ ] Explain why the repo is split into separate `Backend`, `WebApp`, and `MobileApp` applications instead of one monolith.
[ ] Explain why Better Auth was chosen for user sessions and why a second device-token layer was added for devices.
[ ] Explain why the database model uses explicit device, link, stream-session, event, recording, and notification tables.
[ ] Explain why Socket.IO is used for device presence, motion events, stream lifecycle messages, and signalling.
[ ] Explain why the backend uses presigned object storage rather than storing large media blobs directly in the database.
[ ] Explain why the web app centralises most behaviour inside `src/lib/app/controller.js` and related store/api modules.
[ ] Explain why the mobile app centralises state and flows inside `src/app-context.tsx` and related API/state modules.
[ ] Explain the WebRTC-only simplification work and why it is complete on web but still blocked on mobile.
[ ] Explain why push notifications are currently represented by a queue/mock service rather than a production provider.
[ ] Explain any security, maintainability, or deployment trade-offs that are visible in the current design.
4.6. Conclusions
[ ] Summarise the final architecture in terms of actual modules and responsibilities.
[ ] State that the design aligns with the implemented codebase rather than an idealised future architecture.
[ ] Highlight the main trade-offs that shaped the final design, especially around streaming and mobile constraints.
[ ] Lead into the development chapter.
[bookmark: _gphdza60qtrc]5. System / Experiment Development
[bookmark: _idvf7ghvmc39]5.1. Introduction
[ ] State that this chapter should describe the implemented system by subsystem, not by vague development story.
[ ] Make it clear that the repo contains three deliverables that must each be covered.
[ ] State that the section should focus on how the current codebase works and what remains incomplete.
[ ] Introduce the idea that backend, web, and mobile implementation should each get clear coverage.
[bookmark: _3bnibkrpuwuq]5.2. Software Development
5.2.1 Development Sequence and Iteration
[ ] Explain that implementation was not one-pass; the codebase shows iterative delivery across backend, web, and mobile rather than a single straight build.
[ ] Describe the order of work at a high level: backend foundations first, then frontend product flows, then streaming refinement, then validation and supporting tooling.
[ ] Use this subsection to explain why the final repo shape reflects several rounds of refinement rather than one original frozen design.
5.2.2 Backend-First Foundation
[ ] Write that the backend had to be built first so both clients could rely on stable auth, persistence, and API routes.
[ ] Mention the early implementation of account handling, database schema, device registration, linking, and route structure.
[ ] Mention that storage, realtime support, and background processing were added once the basic domain model existed.
[ ] Use `Backend/index.ts`, `Backend/auth.ts`, `Backend/db/schema.ts`, and `Backend/routes/*` as the evidence base.
5.2.3 Frontend Product Flow Build-Out
[ ] Explain that the web and mobile apps were developed around the same product flow: auth, onboarding, camera/client dashboards, activity, and settings.
[ ] State that the web app became the stronger reference client for the simplified streaming flow.
[ ] State that the mobile app reached feature coverage for the main product journey but still uses a fallback streaming path.
[ ] Use this subsection to compare how the same product idea was realised differently in browser and mobile code.
5.2.4 Realtime and Streaming Refactor Work
[ ] Explain that streaming implementation changed over time and should be described as a major development thread, not a minor feature.
[ ] Describe the move toward the simplified WebRTC-first design visible in `docs/STREAMING_SIMPLIFICATION_*` and the backend/web code.
[ ] State that this refactor is complete on the backend and web app but still blocked on native mobile WebRTC support.
[ ] Use this subsection to explain the practical difference between intended architecture and current delivered state.
5.2.5 Supporting Maturity Work
[ ] Describe the later addition of recordings support, audit logging, push queue handling, operational routes, OpenAPI output, and test coverage.
[ ] Explain that these pieces make the prototype more complete and easier to evaluate even where media functionality is still partial.
[ ] Use this subsection to show that development included hardening and observability work, not only visible UI features.
5.3. Implementation of Key Subsystems
5.3.1 Server Bootstrap and Runtime Setup
[ ] Write a focused subsection on `Backend/index.ts` covering Express setup, CORS/security middleware, Better Auth mounting, route registration, MinIO bucket bootstrap, and worker startup.
[ ] Mention the supporting environment and runtime helpers in `utils/env.ts`, `middleware/security.ts`, and `middleware/observability.ts`.
[ ] Explain why this file is the best entry point for describing how the backend starts and what services it wires together.
5.3.2 User Authentication and Session Handling
[ ] Write a subsection on `Backend/auth.ts` and `middleware/auth.ts` describing email/password auth, session handling, and protected user routes.
[ ] Contrast user-session auth with device-level auth so the report makes the two-layer security model clear.
[ ] Link this subsystem back to the auth screens in the web and mobile apps.
5.3.3 Device Identity, Registration, and Presence
[ ] Use `routes/devices.ts`, `utils/device-token.ts`, `middleware/device-auth.ts`, and `utils/device-status.ts` to describe how devices are registered and authenticated.
[ ] Explain the role metadata that distinguishes `camera` and `client` devices in the product.
[ ] Explain heartbeat/presence handling and how device status is tracked over time.
5.3.4 Database Schema and Persistence Model
[ ] Base this subsection on `Backend/db/schema.ts` and the Drizzle migrations in `Backend/drizzle/`.
[ ] Walk through the most important tables only: `users`, `devices`, `device_links`, `stream_sessions`, `recordings`, `events`, `videos`, `notifications`, `push_notifications`, and `audit_logs`.
[ ] Explain how this schema supports the overall product flow and why the entities are separated this way.
5.3.5 Device Linking and Command-Oriented Control
[ ] Use `routes/device-links.ts` to explain how one client device is linked to one camera device under the same owner.
[ ] Mention `routes/commands.ts` and `device_commands` as part of the older control model that still exists for compatibility when simplified streaming is disabled.
[ ] Use this subsection to explain the relationship between historical command flows and the newer simplified flow.
5.3.6 Stream Sessions and Signalling
[ ] Use `routes/streams.ts` as the core file for explaining stream request, accept, end, and per-device stream listing.
[ ] Use `streaming/simple.ts` to explain the simplified deterministic payloads and direct signalling rules.
[ ] Use `realtime/gateway.ts` to explain how `stream:requested`, `stream:started`, `stream:ended`, and `webrtc:signal` are relayed.
[ ] Mention `media/config.ts`, `media/service.ts`, and `media/sfu/*` to explain the current media-mode flags, simplified runtime, and incomplete SFU scaffolding.
5.3.7 Motion Events, Notifications, and Audit Trail
[ ] Use `routes/events.ts` to explain motion start/end handling and linked-client fan-out behaviour.
[ ] Use `services/push.ts` and `routes/push-notifications.ts` to explain the current queued/mock notification approach.
[ ] Use `routes/audit.ts` and `services/audit.ts` to explain how important actions can be recorded for inspection.
5.3.8 Recordings and Object Storage
[ ] Use `routes/recordings.ts`, `routes/videos.ts`, `utils/minio.ts`, and `workers/recordings.ts` to explain how recordings and media objects move through the system.
[ ] Explain the difference between stream-session state in Postgres and binary media object storage in MinIO.
[ ] State clearly what the current prototype already supports and what is still basic or placeholder in the recording pipeline.
5.3.9 Web Application Implementation
[ ] Use `WebApp/src/lib/app/controller.js` as the centre of the web implementation discussion.
[ ] Explain how `store.js` and `api.js` support the controller and UI flow.
[ ] Walk through the route pages for auth, onboarding, camera, client, activity, and settings as the visible product surface.
[ ] State that the web app is the best place to discuss the simplified WebRTC-first client flow because it is the more complete implementation.
5.3.10 Mobile Application Implementation
[ ] Use `MobileApp/src/app-context.tsx` as the centre of the mobile implementation discussion.
[ ] Explain how `api.ts`, `state.ts`, `config.ts`, and the Expo Router screens structure the mobile app.
[ ] Describe the mobile camera mode, client mode, activity, settings, and onboarding flows as they exist in the codebase.
[ ] State explicitly that native mobile live viewing still depends on the fallback frame path described in `MobileApp/README.md`.
5.3.11 Operational, Documentation, and Support Assets
[ ] Use `routes/ops.ts`, `routes/admin.ts`, `Backend/docs/openapi.ts`, and the simulator pages in `Backend/public/` to show the supporting material around the core product.
[ ] Mention the `docs/STREAMING_SIMPLIFICATION_*` files as implementation artefacts that document a major change in the current system.
[ ] Use this subsection to show that the repo includes more than only runtime code; it also contains validation, documentation, and support surfaces.
5.4. Conclusions
[ ] Summarise the key implemented subsystems across backend, web, and mobile.
[ ] State clearly which parts are feature-complete enough for a prototype and which parts remain partial.
[ ] Use the chapter close to prepare the reader for evidence-based testing and evaluation in Chapter 6.
[ ] Keep the conclusion grounded in what is actually present in the repo.
[bookmark: _pyb12ii04e7d]6. Testing and Evaluation
[bookmark: _8takm6kb0127]6.1. Introduction
[ ] State that testing and evaluation should be based on existing checks, tests, documented validation, and manual flow verification.
[ ] Explain that this chapter should assess both technical correctness and overall project success.
[ ] Mention that project planning and execution will also be reviewed in light of the final codebase state and the way the work actually evolved.
[ ] Keep the introduction short and clearly evidence-led.
[bookmark: _1e2uvf4ioms0]6.2. System Testing
[ ] Use the backend tests in `Backend/tests/` as the basis for the automated testing discussion.
[ ] Write about `device-token.test.ts`, `device-status.test.ts`, `env.test.ts`, `media-config.test.ts`, and `streaming-simple.test.ts` as concrete examples.
[ ] Use `npm run check` and `npm run build` for the web app as evidence of type/build correctness.
[ ] Use `npm run lint` and `npx tsc --noEmit` for the mobile app as evidence of static correctness.
[ ] Use `docs/STREAMING_SIMPLIFICATION_VALIDATION_MATRIX.md` as structured evidence for the web/backend streaming changes.
[ ] Describe manual end-to-end tests for sign-in, onboarding, linking, motion events, live viewing, and recordings.
[ ] Include failure-case testing where appropriate, such as invalid device roles, ended streams, or missing links.
[ ] State clearly where automated coverage exists and where only manual verification was possible.
[bookmark: _sk85f99v12zr]6.3. System Evaluation
[ ] Evaluate the system against the objectives listed in Chapter 1 using the current repo as evidence.
[ ] State that authentication, onboarding, device linking, activity history, and recordings are present across the product.
[ ] State that the web client is the stronger reference implementation for the simplified live-stream flow.
[ ] State that the mobile app works well for camera/viewer product flows but still falls short of native WebRTC parity.
[ ] Evaluate usability by discussing the route/screen structure and how understandable the user journey is.
[ ] Evaluate sustainability by returning to the goal of reusing older phones instead of buying separate products for indoor monitoring.
[ ] Evaluate maintainability by referring to the separation between backend, web, and mobile modules.
[ ] Be explicit about limitations: mobile frame relay, background camera constraints, mock push, and incomplete SFU/media-plane work.
[bookmark: _buqhspsoebz5]6.4. Evaluate Project Management
[ ] Reflect on how the project was managed through a major concept change without abandoning the overall goal.
[ ] Discuss whether splitting the system into backend, web, and mobile applications helped or complicated delivery.
[ ] Discuss how planning handled technical uncertainty around streaming and mobile constraints.
[ ] Discuss how documentation in the repo helped track work and justify later design changes.
[ ] Use this section to be honest about management strengths and weak points rather than purely descriptive.
[bookmark: _4m16iaha1unt]6.4.1 Evaluate Project Plan
[ ] Compare the earliest planned scope with the final smartphone-reuse product actually reflected in the repo, and explain both versions clearly inside the report without assuming prior context.
[ ] Explain how the plan narrowed into the final smartphone-reuse monitoring system and describe that change in a self-contained way.
[ ] State which planned features ended up fully implemented and which were deferred.
[ ] Discuss whether the plan underestimated the complexity of streaming and mobile platform behaviour.
[ ] Discuss whether the final plan gave enough time to testing, evaluation, and report preparation.
[ ] End this subsection with concrete lessons for planning a similar final-year project in future.
6.4.2 Evaluate Project Execution
[ ] Reflect on execution quality across backend, web, and mobile work rather than speaking abstractly.
[ ] Identify which implementation areas progressed smoothly, such as auth, data modelling, and dashboard flows.
[ ] Identify which areas caused repeated redesign or delay, especially live streaming on mobile.
[ ] Discuss how well the project handled iterative refactoring, especially the simplified streaming work captured in `docs/`.
[ ] Reflect on code organisation, testing discipline, and evidence gathering during execution.
[ ] Use this subsection to state what you would do differently if rebuilding the project from scratch.
6.5. Conclusions
[ ] Summarise the outcome of testing and evaluation using specific strengths and limitations from the repo.
[ ] State clearly whether the final prototype meets its most important objectives.
[ ] Carry forward the most important open issues into the future-work chapter.
[ ] Keep the conclusion tied to evidence rather than broad claims.
[bookmark: _8pmgvb5yby58]7. Conclusions and Future Work
[bookmark: _uewiywb1yuqk]7.1. Introduction
[ ] Reintroduce the project in the form it actually reached by submission time.
[ ] Restate the final product succinctly using the three-app architecture in the repo.
[ ] State that the chapter will conclude the project and point to the most realistic next steps.
[ ] Keep this section short and direct.
[bookmark: _k1t33o1jxnte]7.2. Future Work
[ ] List adding a supported React Native WebRTC stack as the highest-priority future task for the mobile app.
[ ] List replacing the current mobile frame-relay fallback with native peer-connection flows equivalent to the web client.
[ ] List improving long-running camera behaviour on mobile, including wake, power, and background/foreground handling.
[ ] List replacing the current mock push approach with real notification providers.
[ ] List strengthening media infrastructure for scale, including a more complete SFU or dedicated media plane.
[ ] List expanding recording management, retention, and playback handling.
[ ] List adding stronger device health monitoring and operational metrics.
[ ] List improving privacy and security controls, such as encryption and richer user settings.
[ ] List improving multi-camera support and dashboard ergonomics.
[ ] List broader testing across device models, networks, and deployment setups.
[bookmark: _jgwktznlx9bw]7.3. Conclusions
[ ] Restate the main contribution as showing that unused smartphones can be repurposed into a practical indoor monitoring prototype.
[ ] Summarise the strongest parts of the codebase: backend foundations, cross-platform product flow, and the web streaming path.
[ ] Acknowledge the main unfinished areas without weakening the honest value of the delivered work.
[ ] State the sustainability and accessibility value of building around phones people already own.
[ ] End with a clear final judgement on the success of the project as a final-year prototype.
[bookmark: _5mri2bc9auu9]References
[ ] Collect academic sources on e-waste, device reuse, and sustainability to support the new project direction.
[ ] Collect sources on home surveillance, privacy, and trust to support the product discussion.
[ ] Collect sources on realtime communication and WebRTC to support the streaming discussion.
[ ] Collect sources on mobile camera constraints and background behaviour to support the limitations analysis.
[ ] Collect official documentation for Bun, Express, Better Auth, Drizzle, Postgres, Socket.IO, MinIO, SvelteKit, Expo Router, and Expo Camera.
[ ] Collect references for alternative commercial or self-hosted solutions discussed in Chapter 2.
[ ] Check that every important design or technology claim in the report is supported by a source.
[ ] Keep the final citation style consistent throughout the dissertation.
[bookmark: _raz9bctabnb3]Appendix A: System Model and Analysis
[ ] Include the full requirements list derived from the codebase and chapter analysis.
[ ] Include stakeholder notes and use cases aligned with the implemented flows.
[ ] Include an expanded entity or domain model based on `Backend/db/schema.ts`.
[ ] Include additional requirement-to-component mapping tables.
[ ] Include any analysis artefacts that were too detailed for the main body.
[ ] Use this appendix to support claims made in Chapter 3 with extra structured material.
[bookmark: _y6onlmyj0y2d]Appendix B: Design 
[ ] Include higher-detail logical and physical architecture diagrams derived from the three-app repo.
[ ] Include database diagrams or table summaries based on the Drizzle schema.
[ ] Include API or route inventories based on the files under `Backend/routes`.
[ ] Include screen-flow or route-flow diagrams for the web and mobile apps.
[ ] Include sequence diagrams for registration, linking, motion events, live streaming, and recordings.
[ ] Include discarded design alternatives if they help explain why the final architecture was chosen.
[bookmark: _w8wfzgtqq38d]Appendix C: Prompts Used with Gen AI 
[ ] Use this appendix to document any AI-assisted work transparently rather than defensively.
[ ] Keep the appendix factual and organised by the actual purpose of the prompts.
[ ] Only include prompts that were genuinely used during report writing, research, design, coding, or planning.
[ ] Make sure the appendix supports academic transparency requirements.
[bookmark: _i8tsal5eawwz]C.1 Prompts related to Report Writing
[ ] Include prompts used to restructure chapters or convert rough notes into cleaner report outlines.
[ ] Include prompts used to tighten wording or remove repetition from draft report sections.
[ ] Include prompts used to check whether chapter coverage matched the final codebase.
[ ] Include prompts used to generate revision checklists for the final write-up.
[bookmark: _83v59lr40urc]C.2 Prompts Related to Research 
[ ] Include prompts used to identify literature themes around surveillance, smartphone reuse, privacy, or sustainability.
[ ] Include prompts used to compare competing solutions or technology options.
[ ] Include prompts used to summarise or clarify documentation and technical topics.
[ ] Include prompts used to refine the literature review as the final report structure and focus became clearer.
[bookmark: _fqprh1xg6845]C.3 Prompts Related to Design
[ ] Include prompts used to reason about architecture, streaming design, or component boundaries.
[ ] Include prompts used to plan diagrams or compare design alternatives.
[ ] Include prompts used to think through backend/web/mobile responsibility splits.
[ ] Include prompts used to reflect on feasibility or constraints in the final design.
[bookmark: _ljtqhrkvmjkb]C.4 Prompts Related to Coding
[ ] Include prompts used to inspect or explain backend routes, schema, or realtime logic.
[ ] Include prompts used to debug or refine web and mobile client behaviour.
[ ] Include prompts used to review code quality, risks, or missing tests.
[ ] Include prompts used to check implementation status against the codebase.
C.5 Other Prompts Related to Project
[ ] Include prompts used for planning, scheduling, or organising final-year project work.
[ ] Include prompts used to reflect on scope changes or the move to the smartphone-reuse concept.
[ ] Include prompts used to prepare presentations, demos, or evaluation material.
[ ] Include any prompts that supported the project but do not fit the categories above.
[bookmark: _osb95k1nyh7f]Appendix D: Additional Code Samples
[ ] Select backend samples from `Backend/index.ts`, `Backend/auth.ts`, `Backend/db/schema.ts`, `Backend/routes/streams.ts`, `Backend/realtime/gateway.ts`, and `Backend/routes/recordings.ts`.
[ ] Select web samples from `WebApp/src/lib/app/controller.js`, `store.js`, `api.js`, and the main route pages.
[ ] Select mobile samples from `MobileApp/src/app-context.tsx`, `api.ts`, and the main Expo Router screens.
[ ] Group the samples by subsystem so the appendix mirrors Chapter 5.
[ ] Add a short note beside each sample explaining why it was chosen and what feature it demonstrates.
[ ] Use the appendix to support the implementation discussion without overloading the main chapter.
Appendix E: Supplementary Material
[ ] Include screenshots of the web auth, onboarding, camera, client, activity, and settings pages.
[ ] Include screenshots of the mobile auth, onboarding, camera, client, activity, and settings screens.
[ ] Include any validation tables or exported evidence from the streaming simplification docs.
[ ] Include extra route inventories, API examples, or runtime logs if they support your explanations.
[ ] Include the final schedule or Gantt chart if it fits better here than in the main chapter.
[ ] Include any extra diagrams or support material that would interrupt the flow of the main report.
[ ] Use this appendix for supporting evidence that is directly connected to the current codebase.
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