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Development Methodology 

This project involves the development of a complex system in which many different hardware and 

software components must align, increasing the risk of problems arising. This is a key 

consideration in the decision to use Scrum - an agile methodology - for the projects software 

development lifecycle (SDLC).  

Whereas insufficient testing is widely regarded as a key reason for project failure (Lehtinen et al., 

2014; Goatham, 2025), a Scrum methodology would allow for a testing stage during each iteration 

- or sprint - wherein each sprint goal will aim to add a feature or fix a problem (Heath, 2024). Such 

regular testing cycles allow developers to respond and make amendments in the next sprint where 

such changes are easier to make (Heath, 2024). 

Scrum facilitates regular interactions with Will Burns (WB), allowing feedback and updates on 

progress. This would suit WB’s fastidious nature and help to reassure him of both the project’s 

alignments with requirements and its chance of success. 
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Requirements Analysis 

Requirements Table 

 



P a g e  4 

Assumptions 

Although discussed by Colin Syn (CS), the following specifications were not included as 
requirements by WB. The decision regarding their inclusion can be seen as somewhat flexible: 

- RAM 
- Form-factor 
- Built-in screen 

The following specifications were not mentioned by either CS or WB. This suggests that there is 
also flexibility regarding their inclusion: 

- ROM size 
- Sound chip 
- User interface 
- Motherboard 
- Glue chips 
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Specification 
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Gherkin statements 

Operating System and Boot 
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Gaming 
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Costing 

Hardware Specification 
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Software Specification 

 

Licenses 
A BSD copy license is required at £500 per version of the design. Each machine is bundled with 
EZ-SUITE. A licence is required at a cost of £25 per machine. 

Design Cost 
The specification outlined above indicates a design cost of: 

- Hardware - 38 weeks 
- Software - 28 weeks 

The company has one Hardware Architect (HA) (£250 per day) and one Software Architect (SA) 
(£300 per day). The time in the design phase can be reduced, using agency staff (HA - £400 per 
day; SA - £450 per day). Some of this time may be offset against the Project Manger’s (PM) time, 
as this could reduce the overall timeline. 

Production Cost 
The production cost can be considered in 4 elements, per machine: 

- Hardware components - £132.50 
- Case production - £8.75* 
- Board production - £7.00* 
- 2 Software disks - £1.00 
- Sale price - £349.99 

*The case and board production can be conducted simultaneously as the company has two in-
house Hardware Engineers (HE) (£175 per day). The cost per machine is dependent on a 
maximum build capacity of 20 cases and 25 boards per day. While the production cost can be 
reduced through agency staff offset against the Project Manager (PM) time, there can be issues 
with quality control, so agency staff are not used here. 

Testing Cost 
Hardware and software testing is conducted by the HE and Software Engineer (SE) respectively at 
a cost of £175 and £195 respectively when using internal staff.  

Project Management Cost 
The PM has a daily cost of £275 per day and will be employed daily throughout the project. While 
an additional PM can be employed from the agency, there is no financial benefit to do so. 
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Overall Costing 

This model uses agency staff during the development phase to speed up hardware development and reduce the overall timeline. 
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The cost of delivering the project is £499,350.00, leaving a contingency of £650. This places the 
project at a financial risk, as shown in the OWASP risk register below (Williams, no date). 

Financial Risk Register 

 

The costing for the machine has involved changing the specification to meet the budget constraint 
while still delivering most of the requirements. The changes made have impacted the form factor 
of the machine and a lack of UNIX licence, however these could be included in future production 
with a revised price for the point of sale.  

While the project is in budget, the small contingency means that any issues identified within the 
sprint tests or final testing would place the project at risk of being over budget. Similarly, the 
project would be at risk for any fluctuations in either component or labour costs. Finally, the project 
would be at risk regarding international exchange rates, specifically the GBP to US dollar, for 
components purchased outside of the UK. 
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Timings 

Nascimento et al. (2022) analysed different sprint lengths in Agile software development. The 
research found that two-week sprints balance rapidity and risk management. The 38-week plan 
uses two-week sprints to manage complexity, reduce risk and align hardware/software 
development.  

Sequential Phases: Design phases precede build phases. There are clear dependencies 
between integration of case, board and software. 

Sprint Length: Two-week sprints give enough time for progress while allowing regular review and 
adjustment.  

Testing Structure: The plan includes dedicated testing phases, distributed across the design and 
build lifecycle. It includes unit, integration, system and final user acceptance testing. These stages 
are scheduled to avoid last-minute failure and to allow early-issue detection. 

Estimation Methods Used:  

Expert Judgement: Applied to sprint durations, production timelines and batch estimates. 
Informed by standard engineering practice and available guidance. 

Bottom-Up Estimation: The case, board and software phases were divided into sprints 
with defined tasks. Duration estimates were made per task. Rivera et al. (2024) state that 
estimating total effort, by summing task efforts, is common and effective in Agile projects. 

Production Timelines: Case and board production use batch estimates based on output per 
engineer. 

Risk and Documentation: High-risk areas are addressed early. Separate documentation sprints 
ensure proper handover and traceability. 

Gantt Chart 
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Sprint Breakdown 
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Project Summary 

In summary, the challenge of planning the project to meet customer expectations has been 
challenging to navigate. The breakdown of requirements from the initial study has presented 
questions and a further need to define the requirements with more clarity. Embracing the Agile 
mindset has allowed the team to adopt the principles of the Agile Manifesto to combat this 
challenge. 

The balance of project costs and timeframes has presented discussions on use of in-house staff or 
agency, again trying to align project deliverables and cost to meet the budget set to the team. One 
of the identifiable pitfalls of project failure has always been quality and in turn the testing process. 
However, again highlighting how numerous projects can lead to failure with the aim of meeting 
strict timeframes project delivery, it became clear that this phase was also seen as something that 
may need to be shortened to meet such deliverables.  
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