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Introduction: 
This report takes forward the web-based point-of-sale (POS) and inventory idea proposed in Assignment 1. Small retailers often run the physical till and online orders as separate processes, which produces duplicated data entry, unreliable stock figures and weak sales visibility [1], [2]. The intended outcome is UnifyTill: an evaluated academic prototype that unifies in-store checkout, online order recording, shared inventory and a simple sales report through selected third-party APIs. It is not a commercially launched payment service, and it does not store live cardholder data [3].
The report is organised in three tasks. Task 1 documents project management and planning, including scope, the proposed solution, technologies and constraints, a Gantt chart and a tailored Agile development method, together with supporting design work. Task 2 (Innovation) describes the concepts, methods, practices and tools that would be used to develop, deploy, maintain and evolve the same practical element inside a large organisation, and presents a PEST analysis of a large technology firm in the retail-commerce industry, including legal and ethical considerations. Task 3 reflects on project progress, skills developed on this module and at the next level, and positive social impact. Together these sections convert the earlier proposal into a planned, designed and critically considered student project.
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Project scope and proposed solution
The aim of this project is to design, develop and evaluate a browser-based point-of-sale (POS) prototype that lets a small retailer keep one product catalogue, record in-store and online orders, monitor inventory and view a basic sales summary. Small shops often run the till and the website as separate processes, which produces duplicated data entry and unreliable stock figures [1], [2]. The proposed solution is a three-tier web application: a React (or equivalent browser) interface for cashiers and owners; a Node.js/Express REST API for authentication and business rules; and PostgreSQL as the system of record. Card payments will be handed to a sandbox provider (for example Stripe test mode) so that Primary Account Numbers never enter the student system [3]. The artefact is an evaluated academic prototype. It is not a live payment service, and it does not replace Shopify POS, Square or Lightspeed [1], [2], [4].
In scope: requirements research; user-centered interface design; a functional prototype covering catalogue, shared stock, order capture, a sales summary, role-based access and one third-party sandbox API; testing; and a small usability evaluation.
Out of scope: live PCI-compliant card processing; native mobile apps; multi-warehouse ERP; payroll; full accounting; and public commercial launch [3].
Technologies and resources
Development will use Git, Visual Studio Code, Postman and a lightweight backlog tool (GitHub Projects or Trello). Sketches will be produced in Figma or draw.io. Hosting during evaluation will use a free-tier cloud service. Research resources include UWTSD Library Search and IEEE Xplore; vendor documentation will be treated as commercially interested [1], [2] , [4]. Hardware is a personal laptop. People are a single student developer, a supervising lecturer and a small purposive sample of retail participants [5]. There is no budget for till hardware; a browser on a laptop stands in for a counter terminal.
Timeline, schedule and constraints
The delivery window is twelve teaching weeks (21 September to 11 December 2026). Figure 1 is the Gantt baseline. Weeks 1–2 produce the requirements baseline and ethics paperwork (milestone M1). Weeks 3–4 freeze architecture, the data model and wireframes (M2). Sprints 1–3 (weeks 5–10) deliver catalogue and stock, checkout and sandbox payments, then reporting and defect repair (M3, M4). Weeks 11–12 cover usability evaluation, write-up and a buffer (M5). Constraints are that fixed deadline, a near-zero cash budget, one developer, ethical approval before participant contact, and a ban on collecting live customer or payment data [3], [6]. The PMBOK Guide (7th ed.) advises tailoring predictive, adaptive or hybrid delivery and protecting a realistic scope baseline [7]. Sprint reviews may re-order should-have items; must-have items (login, shared stock, sandbox pay, two-channel report) are protected.
Development method
A fully predictive waterfall lifecycle would lock requirements before questionnaire and usability evidence exist. The project therefore uses tailored Scrum plus ISO 9241-210 human-centred design [8], [9]. User stories sit in a product backlog and ship in two-week sprints, each intended to produce an inspectable increment. Roles are adapted for a solo student: Developer and Scrum Master are combined; the lecturer and representative retailers share the Product Owner function [8]. Definition of Done: implemented, basically tested, committed to Git, and the data model updated if stored data change. Wireframes and usability tests sit inside sprints rather than in a separate phase [9]. This remains compatible with design-science research, which generates knowledge by building and evaluating an artefact [10].



Figure 1. UnifyTill 12-week Gantt chart (baseline plan).
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Two design artefacts specify what will be built before Sprint 1 coding. Piece 1 is a MoSCoW requirements specification (Table 1). Piece 2 is the information and interaction design: a UML use-case diagram and a logical entity-relationship model, supported by low-fidelity wireframes (Figures 4–6). Together they reduce ambiguity and provide a baseline against which the prototype can be tested [9], [10].
Design piece 1: requirements specification
Must-have capabilities are authenticated owner and cashier roles; product create-and-update; a shared stock quantity updated by both in-store and online orders; multi-line order capture; a period sales summary; HTTPS in any deployed evaluation instance; and a hard rule that card Primary Account Numbers are never stored [3]. Should-have items include low-stock alerts, CSV export and accessibility-oriented markup [11]. Could-have items include camera barcode capture. Will-not items include live card storage, payroll and multi-company accounting. A trained cashier should complete a three-line sale within two minutes, access must be role-based, and evaluation data must be anonymised [5], [9].




Table 1. Extract of MoSCoW requirements (UnifyTill academic prototype)
	Priority
	ID
	Requirement

	Must
	FR-01
	Owner and cashier can authenticate; access is role-based

	Must
	FR-02
	Owner can create and update products (SKU, name, price, VAT)

	Must
	FR-03
	A single qty_on_hand is decremented by in-store and online orders

	Must
	FR-04
	Cashier can capture a multi-line in-store sale

	Must
	FR-05
	Online orders can be recorded against the same catalogue

	Must
	FR-06
	Owner can view a sales summary for a selected period

	Must
	NFR-01
	No PAN, CVV or live customer contact data stored

	Must
	NFR-02
	Evaluation instance served over HTTPS

	Should
	FR-07
	Low-stock alert when quantity falls below a threshold

	Should
	FR-08
	CSV export of products and a day’s orders

	Could
	FR-09
	Camera barcode scan

	Won’t
	FR-10
	Live card vault, payroll, multi-entity accounting



Design piece 2: use cases, data model and wireframes
Figure 4 shows the principal use cases for owner, cashier and the sandbox payment provider. The owner manages products, inventory, staff accounts and reports. The cashier captures in-store sales. Online orders use the same catalogue. Payment is delegated to a sandbox provider so that UnifyTill never hosts a PAN field [3].
Figure 5 is the logical entity-relationship model. Core entities are USER, ROLE, PRODUCT, STOCK_MOVEMENT, CUSTOMER_ORDER, ORDER_LINE and PAYMENT_INTENT. PAYMENT_INTENT stores only a tokenised provider reference (for example pi_test_…), not card data [3]. qty_on_hand on PRODUCT is maintained through STOCK_MOVEMENT rows so that in-store and web channels cannot silently diverge [1], [2].
Figure 6 presents low-fidelity wireframes for the cashier checkout and the owner inventory dashboard. The checkout shows SKU search, line items, a sandbox pay action and no card-number field [3]. The dashboard shows shared on-hand quantity with LOW/OUT alerts and a two-channel sales summary. These screens follow ISO 9241-210 by making the till context visible before code is treated as finished [9].
Figure 4 – UnifyTill UML use-case diagram[image: ]


Figure 5 – Logical entity-relationship model
[image: ]
Figure 6 – Low-fidelity wireframes: cashier checkout and owner inventory[image: ]
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Q1. PEST and SWOT analysis of Microsoft, with legal and ethical considerations
Shopify Inc. is the comparator technology firm because it sells online storefronts and an omnichannel POS that synchronises inventory and orders across physical and digital channels, which is the same problem UnifyTill addresses at micro scale [1]. A PEST draft was produced, then each factor was kept, rewritten or discarded after checking Shopify’s omnichannel POS guidance, PCI DSS 4.0.1, the ICO data-security guide and WCAG 2.2 [1], [3], [6], [11]. 
Figure 7 – PEST snapshot[image: ] Political factors include digital-trade and platform-liability rules, VAT and remote-seller administration, UK–EU/US data-transfer adequacy, and competition scrutiny of large platforms [1], [6]. Economic factors include SME digitisation and SaaS fee sensitivity, omnichannel shoppers with higher purchase frequency and lifetime value, inflation and high-street cost pressure, and the mix of subscription versus transaction fees [1]. Social factors include click-and-collect and contactless norms, mobile-first customer journeys, distrust of profiling and tracking, and accessibility expectations at checkout [1], [6], [11]. Technological factors include cloud POS and API app ecosystems, AI inventory and demand tools, PCI DSS 4.0.1 checkout-script controls, and third-party script/malware risk [1], [3].
Table 2 – SWOT snapshot
	
	Helpful
	Harmful

	Internal
	Strengths: strong merchant brand; omnichannel POS; large app/API ecosystem; hosted checkout with Level 1 PCI DSS [1], [3]
	Weaknesses: fee complexity for micro-firms; feature overload; shared responsibility for scripts, consent and access [3], [6]

	External
	Opportunities: deeper high-street POS; AI operations tools; simpler “lite” products [1]
	Threats:  Square and specialist POS vendors; GDPR/PCI enforcement; till or data incidents [2], [3], [6]



Strengths include brand recognition, a unified commerce/POS offer, a large app ecosystem and Level 1 PCI DSS certification of the hosted checkout [1], [3]. Weaknesses include plan and fee complexity for the smallest retailers, a feature set that can overwhelm a one-till shop, and a shared-responsibility model in which merchants remain accountable for storefront scripts, consent banners and staff access [3], [6]. Opportunities include further high-street POS adoption, AI-assisted operations and simpler offerings for micro-retail, which is the gap UnifyTill targets [1]. Threats include Square and specialist POS vendors, privacy enforcement, PCI DSS 4.0.1 client-side script rules, and reputational harm from a checkout or data incident [2], [3], [6].
Legal and ethical considerations cut across both matrices. UK GDPR requires appropriate technical and organisational measures, data minimisation and accountability [6]. PCI DSS does not replace UK GDPR, but the ICO will consider PCI controls if card data are involved in a breach [3], [6]. Accessibility at checkout is both a WCAG 2.2 requirement and a fairness issue for disabled staff and customers [11]. Ethically, platforms should avoid dark patterns in cookie consent and should not profile shoppers beyond what is disclosed [6]. Collecting live customer or card data “to make a demo look real” would be unacceptable for UnifyTill in any organisation [3], [6].
Q2. Develop, deploy, maintain and evolve UnifyTill inside a large organisation
If the practical element were implemented on a scale, the chosen organisation is the John Lewis Partnership (JLP): a large UK omnichannel retailer whose partners already take sales in shop and online, including click-and-collect [1]. A single HTML file would not survive that estate. Figure 8 maps concepts, methods, practices and tools across four stages.
Figure 8 – Lifecycle
[image: ]
Develop. The governing concepts would be API-first / headless commerce, human-centred design and a strangler-fig replacement of legacy POS: wrap the old till, then replace shared stock and checkout first [9], [12], [13]. The method would be Scrum at team level inside a larger agile programme (for example a SAFe release train) so till, inventory, identity and ecommerce teams share one backlog [8], [14]. Practices: trunk-based development, pull-request review, automated API/UI tests, and WCAG checks in the Definition of Done [11], [15]. Tools: GitHub or Azure DevOps, Figma, Postman, Playwright, and the Dynamics 365 Commerce / Store Commerce SDK rather than rewriting a till from scratch [12], [13].
Deploy. Deployment is a store-ring problem, not “copy index.html”. Concepts: CI/CD, feature flags and canary releases [15], [16]. Method: DevSecOps. Practices: lab → two or three pilot shops → region → full estate; card data stays with a PCI-attested acquirer and JLP stores tokens only [3]. Tools: Azure Pipelines, Key Vault, and a Commerce Scale Unit-style mid-tier so tills still serve if the WAN is slow [13]. Change enablement would follow ITIL 4 so Saturday trading is not an unrecorded deploy [17].
Maintain. Concepts: ITIL 4 service value chain and SRE-style service-level objectives for till availability during trading hours. Practices: incident/problem/change, patch cadence against OWASP-class risks, and a DPIA before partner or customer identifiers leave the academic sandbox pattern. Tools: Azure Monitor, an on-call rota, ServiceNow (or JLP’s equivalent), and secret scanning on the pipeline.
Evolve. Concepts: dual-track agile (continuous discovery plus delivery). Methods/practices: partner interviews, till telemetry, A/B tests (for example an on-screen receipt, which student evaluators already requested) and quarterly architecture reviews to strangle the next legacy module. Tools: product analytics, feature flags and the product backlog. Table 3 summarises the shift from the student artefact to a JLP-scale capability.
Table 3 - From student UnifyTill to JLP-scale capability
	Stage
	Academic UnifyTill
	If Implemented in JLP

	Develop
	One HTML file; ISO 9241-210 walkthroughs
	Scrum + SAFe; Commerce SDK; accessibility in DoD

	Deploy
	Open index.html in a browser
	CI/CD, store rings, feature flags, PCI tokens

	Maintain
	localStorage on one laptop
	ITIL 4 + SLOs, monitoring, DPIA

	Evolve
	Manual change list from 5 testers
	Telemetry, A/B tests, strangler-fig of legacy POS
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Task 3: Project reflection
Project progress diary
I managed UnifyTill against a twelve-week Gantt chart (Figure 1) and a Weekly Project Progress sheet that recorded planned work, what shipped, blockers and the next increment, as this assignment requires. The sheet helped when I filled it in the same week as the work. The Week 4 blocker “no barcode kit” stopped me promising a scanner in the design. The Week 5 note “no printer” became the missing on-screen receipt in Figure 6, which I would now treat as a should-have rather than an afterthought. PMBOK 7th edition’s advice to protect a realistic baseline is what those rows were for [7]. Scrum sprint reviews were meant to inspect each increment [8].
What went less well was bunching. Weeks 1–2 overlapped Assignment 1, so the HTML shell started later than Figure 1 implies. Screenshots and evaluator walkthroughs were then compressed into Week 6, which is the opposite of what a progress sheet is for. If I undertook the project again, I would freeze login and catalogue by the end of Week 2, book three to five evaluators in Week 4, and refuse to mark a row “done” unless a dated file existed that week. I would also keep a copy of index.html per week so progress is a version, not a memory [8], [10].
Skills
This module developed knowledge I did not have at the Assignment 1 proposal stage. I had to turn a MoSCoW list into screens other people could judge (Table 1, Figures 4–6); use IEEE citations through a mixed planning and innovation report; treat PEST, PCI DSS and UK GDPR as design constraints rather than essay decoration; and plan a small human-centred evaluation instead of only specifying one [3], [6], [9]. Practical skills include splitting owner and cashier roles, modelling shared stock as STOCK_MOVEMENT rows, and explaining a sandbox PaymentIntent without pretending it is a live card machine [3].
If I continue UnifyTill at the next level I will need skills the current plan still parks: a REST API, PostgreSQL stock movements, hashed authentication, automated tests, and a PCI-aware architecture in which card fields never touch my server [3], [18]. Task 2 showed that a John Lewis-scale path would also need CI/CD, ITIL-style change control and telemetry [15], [17]. Those items belong on the next progress sheet as Week 1–4 goals, not as extras squeezed into a report week.
Positive social impact
The social case for UnifyTill is modest and should be claimed that way. Many micro-retailers still run the counter and the website as separate processes, which produces overselling, waste from poor inventory, and unpaid evening reconciliation [1], [2]. A shared qty_on_hand and a two-channel report would not transform UK retail, but they can make click-and-collect more reliable for customers and reduce avoidable stock-outs on the high street. Accessibility-oriented checkout, even at WCAG 2.2 student level, reduces the risk that staff or customers who use a keyboard or larger text are excluded from paying [11]. The skills from this module — evaluating with people, minimising data, reporting limitations matter in the POS industry because vendors that over-collect personal data or ship unusable tills harm both shops and shoppers [6]. The honest contribution of this report is evidence about which features to build next (receipt, touch targets, a live web-order control), not a claim that the prototype is already a product.
Risks and how I would reduce them
Scope creep is likely if barcode hardware and live payments are treated as must-haves. The control is Table 1: could-haves stay out of M4, and sprint reviews protect must-haves only [7], [8]. Security risk includes storing card or customer data by accident; mitigation is sandbox payments, no PAN field, HTTPS, and OWASP-minded defaults [3], [18]. Legal/ethical risk includes a GDPR incident if a tester’s real till data were copied in; mitigation is ethics approval, anonymisation, and a DPIA before any partner identifiers leave the sandbox pattern [6]. Research risk is a tiny convenience sample; mitigation is a short instrument, cautious claims, and no generalising beyond the evaluators [5]. Personal risk is deadline compression, which already happened when Assignment 1 overlapped Weeks 1–2. Mitigation is the weekly sheet used in real time, Git-hosted copies, and the Week 11–12 buffer on Figure 1. These controls do not remove risk, but they make a passable, honest prototype more likely than an unfinished “complete” product [10].

[bookmark: _Toc237812341]Conclusion
This report converted the Assignment 1 POS proposal into a planned student project with a design pack, an innovation pathway and a reflection tied to a weekly progress sheet. Task 1 scoped UnifyTill as a twelve-week academic prototype, scheduled it with a Gantt chart, and selected tailored Scrum plus ISO 9241-210 human-centred design because requirements and usability evidence will emerge during the work. Two design artefacts, a MoSCoW specification and a use-case, ERD and wireframe set to reduce ambiguity before Sprint 1 and keep live cardholder data out of the student system. Task 2 treated Shopify as the industry comparator through a source-checked PEST and SWOT, including legal and ethical issues, and argued that the same idea inside the John Lewis Partnership would need API-first development, store-ring deployment, ITIL-style maintenance and telemetry-led evolution. Task 3 admitted that the weekly progress sheet helped when it recorded blockers and failed when work was bunched into Week 6. The appropriate next step is to freeze Sprint 1 against Table 1, obtain ethical approval before any participant contact, and add an on-screen receipt before claiming a shop-ready till.
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Figure 4. UnifyTill UML use-case diagram (principal actors)
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Figure 5. Logical entity-relationship model (crow's-foot style)

PRODUCT STOCK_MOVEMENT

PK user_id | Px rote_id PK product_id PK movement_id

email UK name (owner |cashier) sku UK product_id FK

password_hash permissions name qty_delta

display_name price_pence reason

role_id FK vat_rate created_at

active qty_on_hand user_id FK
active

CUSTOMER_ORDER

ORDER_LINE

PK intent_id

PK order_id PK line_id
channel (store|web) order_id FK order_id FK
status 1:N | product_id FK 1:1 | provider_ref
total_pence —— | aty | — 5| status
created_at unit_price_pence amount_pence

cashier_id FK Line_total_pence NO PAN/ CW stored

Cardholder data never persisted - qty_on_hand maintained via STOCK_MOVEMENT - academic prototype only




image4.png
Figure 6. Low-fidelity wireframes: cashier checkout and owner inventory
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Figure 7. PEST snapshot: Shopify Inc. as comparator (detail in Appendix A)
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Figure 10. UnifyTill inside John Lewis Partnership: develop, deploy, maintain, evolve
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Figure 1. UnifyTill prototype Gantt chart (12-week academic plan)
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