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ABSTRACT/SYNPOSIS

Software engineering is a complex process that require teams of developers to work together to create functioning software. There are different phases to software development and different models have been created for developers to follow for their creation of software. Development teams need to be coordinated to make a successful software project. The scale and importance of projects between organisations and teams varies, so different models are used for different projects. Not all development is done in teams though. Using the principles of methodologies for team development, this report creates and tests a methodology that has been tailored for solo development. As well as this an application has been created to help developers manage their time, and progress in the development of the software.
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[bookmark: _Toc536109919][bookmark: _Toc7561046]Chapter 1 - Introduction to the project
[bookmark: _Toc7561047]1.1 Introduction
There are different approaches developers can take to the creation of software. There are key principles that need to be followed to make software creation a success, and these may differ depending on whether you are working on your own or as part of a team. You cannot start a software project by coding. Software development is a complex process. The people working on the software project need to have a plan of how they will complete the software project. Effective management techniques need to be used and problems that occur during development need to be resolved. Development teams are required to use effective teamwork to achieve the goal of creating quality software.
With different approaches available though, how do we know which ones are the most effective or if they work to improve the development life cycle at all? This major project will be researching and conducting an experiment to prove whether a software methodology is effective for solo development. 
[bookmark: _Toc7561048]1.2 Aims
The main aim of this report is to use existing research to create a new methodology tailored for developers working on their own. Established principles will be used to create a methodology that will aid in the creation of software. The methodology will be tested in an experiment to prove whether the methodology is a success or not.  
Another aim is to research what helps developers with the management of their projects, and to create a piece of software that aids developers in the development process. 
[bookmark: _Toc7561049]1.3 Objectives
The objectives are to:
· establish why software methodologies are important to software developers;
· provide a literature review that goes over established research in the area to find information on what makes software methodologies work and be so important;
· evaluate the effectiveness of popular methodologies that are currently being used by software development teams;
· utilise the research to develop a software methodology for solo development;
· evaluate the effectiveness of the created software methodology;
· create a software solution that helps developers manage their time effectively.
[bookmark: _Toc7561050]1.4 Structure of the Project
The project is comprised of three main components. The first is the already established theoretical work that has been done on the subject, which has been researched and used to underpin this project. The researched work is critically analysed in the literature review and used for the second part. The second part is creating a software methodology and software management tool that is based off of the research from the first part. The third part evaluates the created methodology and software, and a conclusion of this can be read at the end of the report. 
Chapter one gives an overview of the report. The aims and objectives are detailed and shows what needs to be achieved for this project to be a success.
Chapter two reviews the literature and gives the reader of this report needed information to understand the subsequent chapters.
Chapter three details the approach to research. 
Chapter four showcases the design of the project, with justifications as to why it was designed that way. The implementation of the designs is shown and detailed. The implementation is tested.
Chapter five evaluates what has been created during the project.
Chapter six concludes the project and makes recommendations.
Chapter seven offers reflections on to what extent the aims and objectives have been achieved as well as personal thoughts on how the project progressed.
Chapter eight is a list of all of the references used in this report. 

[bookmark: _Toc7561051]Chapter 2 – Research and Review of Literature
[bookmark: _Toc7561052]2.1 Introduction
There are different methodologies and principles to follow in the creation of software. Not following these principles and a proven methodology can lead to software projects failing [1]. Failed software projects can end up costing a huge amount of money and depending on its use have a negative impact on lives. Understanding software principles is integral to creating quality software. 
There is a lot of literature written about these concepts. This literature review looks at a broad selection of sources and combines findings into a relevant collection of research about the topic, comparing and critically reviewing where appropriate.
[bookmark: _Toc7561053]2.2 Software Principles
There are many principles to follow when developing software. As well as there being many principles, there are many paradigms for software creation. A programming paradigm is a particular way of programming. A widely used paradigm is object orientated programming.
Object-Oriented Programming
Object oriented software is made up of classes and objects. A class is a blueprint for objects. An object represents something that can be either physical or conceptual. Objects will have behaviours and states. Behaviours are things the object does or to put it another way, the methods of the object. States are the properties and variables of the created object. 
Making a class for animals, we know that all animals have a name and make a sound so we can create a class for animals that contains these properties and methods. The properties of our objects will exist in our code as variables [2]. Other classes can then inherit from this base ‘Animal’ class. For example a ‘Mammal’ class can inherit the property of ‘name’ from the ‘Animal’ class. 
Developers should aim to have sensible class hierarchies. A cat and a van may share properties, like having a name and an age, but it makes no sense to have a van inherit from a cat class as they are just far too different of things for it to make logical sense.
[bookmark: _Toc7561054]2.2.1 SOLID
SOLID is an acronym for principles that should be followed in the creation of object-oriented software.
Single responsibility principle – A class should do one thing. It should be responsible for a single part of the functionality of the software [3]. 
Open close principle – Classes, modules, functions, and other parts of our code should be open for extension and closed for modification [4]. Extensions are implemented in another class using inheritance. Changes are made in a derived class, not in the base class.
Liskov substitution principle – This principle states that a subclass should follow the expectations set by its superclass. A square is technically a rectangle, but it would be a problem to have a class ‘Square’ inherit from ‘Rectangle’. ‘Square’ should be able to be used when a rectangle is expected, but a method of setting width and height individually makes no sense for a square, so this code would not follow the Liskov substitution principle [5]. 
Interface segregation principle – Code should rely on interfaces, so code can be reused and updated easily. When we find ourselves repeating code we should look to replace the repeated code by implementing more abstract code [4].
Dependency inversion principle – This principles basically means that we should not have parts of our code depend on other parts of the code. If the code is dependent on other parts of code then updating it becomes more difficult. We should use abstractions in our code as it makes it easier to switch implementations. This principle also means no coupling between layers of the application. It is possible to add a debugging layer between physical and datalink layers, which is useful for the testing phase of various software design models [6].
[bookmark: _Toc7561055]2.3 Unit Testing
Unit testing is a way of testing that allows us to test an application in its smallest parts. There are different unit testing frameworks available. Some include: Nunit; MbUnit; xUnit.net; and MSTest, which is built into Visual Studio. A test class is created to enter test data. Rather than test the application as a whole we test each individual part to test for its functionality [7]. 
Unit testing plays a big part in various software development approaches.  Key advantages of unit testing are that it simplifies the debugging process as there is less code in each test to debug, and it helps test the design of our code before we commit to big changes. Documentation is also important to software development, and by unit testing we have documentation of the smallest parts of our code. The test criteria in unit testing is good for developers, but not good enough to say that a program is fully functional and of adequate quality [8]. Unit testing tests the methods in the code, not that the program itself is fit for purpose.
Unit tests can help find errors in code as soon as a build is ran. Software projects should have a suite of unit tests to check for errors [9]. When checking methods we can enter an expected result and use test data that we know should give the expected result, to see if the code gives the correct result. We can set unit tests to run every time a build of the program is ran, to ensure that everything is working as it should. Developers should follow the AAA (Arrange, Act and Assert) pattern when writing unit tests.     
Arrange is the first step of a unit test application. Here is where the test is setup by declaring variables and creating the instance of the objects in the class. Act is where the input parameters are passed into the method and the result is returned from the method. Assert is where the test result is compared with the expected results and from that it is determined to be a pass, if the result matches the expect result, and a fail if it does not [10]. 
Why are these principles Important?
Parts of a computer system or program will be developed separately and then be implemented into the final system. A developer may write their code in the style of spaghetti coding and understand it perfectly fine, but that does not mean other people will understand it. Following software principles ensures that code is of a good quality and can be implemented into a complete system without creating any issues.
[bookmark: _Toc7561056]2.4 Software Development Methodologies
It is not good enough for software developers to start coding without a clear detailed plan of how to develop and maintain their software system. Different methodologies and frameworks have been created for developers to follow when creating their software to ensure what they are creating is deliverable and maintainable. In 1956, the first Software Development Life Cycle model was created [11]. The SDLC is sometimes also referred to as the application life cycle. The SDLC describes the process of designing, developing and testing software. This helps to break down tasks into subtasks to aid the planning and monitoring of work, as well as support cooperation and communication between all of the people involved in the software project [11]. This is all in aid for creating working software that meets the user’s needs, and to complete the project within a time frame, but how can we say a software project is finished?
In most large software projects maintenance of the software is the most time consuming phase of development [12]. Software in more recent years is not thought of as being complete once functioning code has been developed. The expectations of users, the larger context of use, features and the operation of the software can evolve over time, meaning the software needs to be updated. Many models exist that have the maintenance of software built into the model, but not all models include this. An early model that does account for maintenance of software is the waterfall model, however it is not used as much as it once was due to it being often not appropriate for the development scenario. 
[bookmark: _Toc7561057]2.4.1 Waterfall Model
The waterfall model details a linear approach to software development, which lacks flexibility [13]. Popular in the 70s and up until the 90s when agile models started to become the dominant way of doing things. It is still used in scenarios where strict planning control and documentation are important. It is a structured systems analysis and design method (SSADM). The requirements for the application are decided before any coding begins. A lot of time and focus is spent making sure that the requirements are as correct as possible so the code that will be made is suitable for what the finished product will be. There are many detractors of the waterfall model that claim it can be inefficient when certain parts of it are given too much attention [14]. An advantage though is that the client who wants software created does not need to be updated with the progress, and coding can be completed quickly as it won’t need to be changed to meet new requirements. This model is not suitable for scenarios where the client will need to be updated with the progress of development, and make changes to the requirements or design. The model separates each step of application development into phases. The phases are: 
1. Requirement Analysis: In depth analysis of what the business requirements are for the application and rules to follow. A requirement specification document will be created to detail this. 
2. System Design: This does not mean the look of the system, but the architecture that is to be used. The requirement analysis is used to select appropriate hardware and software solutions.
3. Implementation: The system is first developed in small programs called units. Unit testing is done to check the programs functionality.
4. Testing and Integration: All the units that have been developed are integrated into a system. After integrating the system is tested for any faults and failures. 
5. Deployment of system: The system is deployed where it is intended for use; a customer environment or for private use. 
6. Maintenance: New issues that are discovered are fixed and patches are released.  
Before moving onto the next phase the preceding phase must be completed and documented [15]. 
[bookmark: _Toc7561058]2.4.2 Incremental Build Model
The incremental build model describes an approach where the software development will be designed, implemented and then tested incrementally. Problems with previous versions will be identified and the developer will go back to the start of the model to work on it again, incrementing the build to a newer, hopefully better version. The developed iteration is tested that it meets requirements and feedback is taken from the client [16]. The model describes a version of the software that meets all of the requirements as finished. 
This design approach can lead to a lot of builds of the application which can make the coding difficult if a significant amount of code requires being rewritten. It can also become a case of make it now and fix the problems later which is not a good approach to take as it encourages laziness. A positive though is that it means the client gets to see a version of the application early on in development, to give meaningful feedback. 
This way of doing things can lead to working software being created early on which means the time limit on the development is not so much an issue as some other models that have working software being one of the last steps, meaning if it’s completed late no functioning software could be the outcome. 
[bookmark: _Toc7561059]2.5 Agile
Agile is a much newer way of developing software than the waterfall model. Agile’s principles are more up to date, focusing more on users and embracing change, not the strict methods and tools of yesteryear. Adopting the agile model of development would allow for an approach of software development where requirements and solutions evolve during the development process from discussions with the client. 
This system allows for continual improvements to be made to the system, but requires more development work as more versions of the software will be created. This has the advantage of the client being able to contribute to development process by giving feedback. The agile approach allows for continual improvement to be made thanks to early delivery. 
Agile itself is not a method of creating software, but a collection of different methods that follow the principles of Agile. 
[bookmark: _Toc7561060]2.5.1 Principles of Agile
Agile methodologies were created as a way to develop software that solves the problems with the waterfall model. Software developed with agile has features developed frequently and delivered more quickly than the longer development cycle of waterfall. Iterations of software are developed. Iteration in agile refers to a single development cycle.   
The agile manifesto was created by a group of developers in 2001. The manifesto directs developers towards the use of iterative methods of product development, and emphasizes the following four principles [17]:
· Individuals and interactions over process and tools
· Working software over comprehensive documentation
· Customer collaboration over contract negotiation
· Responding to change over following a plan 
Agile emphasises collaboration throughout the project, with interaction as a key focus [17]. An important principle in agile is to get feedback, learn from past iterations, and try to improve in the next iteration [18].
[bookmark: _Toc7561061]2.5.2 Rapid Application Development (RAD)
This is the first agile approach that was used and as the name would suggest it was created to speed up the process of application development. It is a development lifecycle designed for faster development with higher quality results than previous methodologies [19]. It was significant for moving away from structured systems analysis and design methods. The documentation for this model is not as extensive as it is for the early non agile approaches, but it is still quite extensive for an agile approach. UML (Unified Modelling Language) diagrams are needed for the systems analysis. RAD is still popular today as a choice for creating large complex systems that need managing and maintaining. 
Prototypes are created throughout the development cycle. With less time spent on the design specifications, prototypes are needed to be created for reviewing errors, looking at feasibility, and getting user involvement. When creating a prototype a task analysis can be done. A task analysis is a way of defining the tasks that a user will carry out with a system for the purpose of achieving a goal [20]. 
RAD is an approach to software development that combines computer assisted software engineering tools and techniques with user driven prototyping, and a focus on delivering on time [21]. 
[bookmark: _Toc7561062]2.5.3 Scrum
Scrum is the most used agile framework. Scrum is about breaking large projects down into smaller goals. Scrum does not give detailed descriptions on how things should be done, instead leaving the details up to the software development team. Scrum teams made up of individuals working together will deliver requested product features to the client.
There are three roles in Scrum development. These are: the product owner; the Scrum master; and the development team. The product owner is in control of the backlog, which is a list of prioritised features to be developed. They are also responsible for making important decisions about the products creation and providing information to the other members of the Scrum team. The Scrum master is essentially a team leader. Their purpose in the team is to obtain resources, set up meetings, and communicate progress and things preventing progress. The development team are the individuals focused on the delivery of working software. They may be developers, designers, quality assurance, or any another integral part of development, working towards the goal of delivering system features and updates [22]. A Scrum team is usually four to ten professionals [23].
In Scrum a sprint is an iteration where a set of development tasks are completed over a planned period [24]. A sprint is usually completed in a single month or less. When a sprint is completed the next sprint will begin. No changes are made to the project during a sprint that will make the sprint goal unachievable. The Scrum team may renegotiate a goal if it is found to not be achievable as new information is learned. An advantage of a sprint is that being limited to a month, the risks are also limited to a month. If it does not work out the team can then course correct with a minimal amount of time spent on something unachievable. A Scrum team will be working to a deadline and need to ensure required features are developed on time, and sprints ensure that deadlines are met [24].
The team will have daily meetings known as a daily Scrum [25]. All members of the Scrum team will participate in the meeting. The meetings are short, lasting usually up to 15 minutes to keep the discussion on track. Team members will update each other on what they have done on the previous day, what they are planning to do during the current day, and flag up any problems that have occurred. Using daily Scrum meetings is a way for the team to know what work is being done and what work needs to be done. Any problems raised the Scrum master will try to solve. By having daily meetings it also means that problems are brought up quickly, instead of being discovered later in development. 
By having achievable goals set out with sprints and daily meetings it helps the team work efficiently and resolve issues quickly [26]. Someone on the development team may be asked to test a web page and agree to do it, but then the next day realise that the page has a welsh component to it and be unable to test it because of not speaking the language. During the next meeting they can raise this issue and pass the responsibility onto someone else who can test the web page. Teamwork is key in Scrum. 
At the end of sprints a sprint review meeting is held [26]. During the meetings the Scrum team and stakeholders discuss what was done in the sprint. The meeting is informal and its purpose is to get feedback. Everyone looks at what has been done from the backlog and what has not been done. The development team discusses what went well during the sprint and what problems happened, as well as how the problems were solved. Work that has been done is demonstrated and an opportunity for questions to be asked is provided. The result of this meeting is that the team is able to revise the product backlog for the next sprint. Tasks can be assigned to team members. 
[bookmark: _Toc7561063]2.5.4 Kanban
There are different agile project management tools available. A widely used workflow visualisation tool that enables users to get better control on their flow of work is Kanban boards. The word ‘Kanban’ comes from the Japanese word meaning billboard. Toyota created Kanban boards to help with project management in the late 1940s [27]. Kanban boards can be both physical and digital. Kanban boards contain information about what tasks need to be done, what is in progress and what has been completed. They are a way of communicating and collaborating with a team. Good team communication and collaboration is critical to the success of a software project [28]. Kanban boards can be used alongside the Scrum process and help the understanding of goals [26].
In a typical Kanban board there will be three stages in columns going left to right, these being: To do; in progress; and done. A more detailed Kanban board may have columns for backlog, test, and review. A task is represented with a task card. The task card moves when the status of the task changes [29]. 
There are different Kanban board systems available online. One of these is visual studio team services.  Visual studio team services combines Kanban boards and Scrum management tools. Backlog items can be assigned to members of the Scrum team and once they are completed it can be reflected on the Kanban board. Visual studio team services are recommended for projects being developed using Visual Studio.
Physical Kanban boards are not appropriate for software development. Sometimes teams can be in different locations and therefore would be unable to update the board. Software based Kanban boards can be viewed and easily updated by the team at any location and at any time.
[bookmark: _Toc7561064]2.6 Consequences of Failed Software Projects
Software projects do not always go right. Without the proper planning and proper approach to managing software development software projects can fail. Some software projects end up costing billions and do not work out as intended. Two examples are the government’s plans to upgrade the NHS IT systems and overhaul how the benefits system works in the country by using IT. 
[bookmark: _Toc7561065]2.6.1 NHS IT System Failure
Billions of pounds were spent on a failed government IT project for the NHS (National Health Service). The project was titled The National Programme for IT (NPfIT). The project launched in 2002, with the aim to update how technology is used in the NHS. The project would see electronic records, digital scanning and integrated IT systems be implemented across hospitals and community care across the country [30]. The end goal was to make the NHS paperless. The entire approach to this project was wrong and did not follow a proven methodology correctly. The Public Accounts Committee called the system “one of the worst and most expensive contracting fiascos in the history of the public sector” [31]. 
A study [32] looked at why the project failed, and found it was mismanaged throughout the projects life. We use software methodologies to ensure that our projects turn out to be a success. When we have an IT project of this scale it is very important to take into account the users of the systems, what their requirements are and if the finished project will be suitable for them. For a project like the NPfIT, the requirements need to be understood before development can start. The requirements were not understood, and what was created did not meet the needs of the NHS. 
Rather than work with NHS executives to ensure that they understood what the technology being developed was and how it was planning to be implemented, a top down approach was taken. Doctors did not see it improving patient safety in any way and local organisations did not want decisions made for them. The system did not meet the needs of the NHS and became one the worst IT failures in the UK.       
[bookmark: _Toc7561066]2.6.2 Benefits System Failure
The NPfIT project was not the only government IT project to fail. Another huge failure was the overhaul to the benefits system in the country. Universal credit was introduced by the government replacing six previous benefits that were available to working age people. People who want to claim the benefit have to apply online. The government needed an IT system capable of delivering this important benefit to people who require it. The IT system has been a failure and the way the government went about the project doesn’t work for large software projects [33].
There were many problems with the system that led to it being called a failure by the media, politicians and the general public. Staff were not being notified when claimants left a message on their online journal, meaning if they wish to challenge a payment error their message would go unseen. Fluctuations in the timing of employers reporting of claimant’s monthly wages into the system led to some people being not receiving money, despite them not doing anything wrong. The system being online only was equipped to receive scanned documents, but claimants were told to take paper evidence to their local job centre or send them in the post. 
The system was not made with the users in mind and the consequences of it failing meant that people would not receive money they were entitled to. The system was not tested with users before being rolled out and it was called a failure because of its many issues. 
[bookmark: _Toc7561067]2.6.3 Safety Critical Systems and the Spiral Model
Some software cannot afford to go wrong. The Therac-25 X-Ray machine had a race condition in its software and led to the machine being involved in six dangerous incidents [34]. The machine had a fault where it would sometimes increase its radiation output a hundred times more than what it should have been, unfortunately resulting in some people dying. 
A race condition is where two or more threads access shared data and try to update it at the same time, causing the data to be updated to an incorrect value [35]. In the case of Therac-25 that incorrect value led to the wrong amount of radiation being emitted. Testing for a race condition is a complex process. Developers need to understand the code and know where a race condition could occur and ensure that there is zero chance of one happening where one may cause harm. Agile is therefore not appropriate for safety critical systems as the testing of software needs to be very thorough and can take a lot of time.   
Systems that can cause serious injury, environmental harm, or severe damage to equipment/property are referred to as safety critical systems [36]. Using a flexible approach to software development is not appropriate here, as ensuring the safety of the system is of such importance. Safety critical systems need to be designed to ensure they are safe [37]. 
The spiral model emphasises risk analysis during the development cycle. It is an iterative process model similar to the iterative build model. Each cycle begins with identifying the objectives of the portion of the product being developed; alternative ways of implementing the portion of the product; and the constraints on the application of the alternatives [38].
The risks of implementing changes in different ways will be evaluated, and if necessary the next iteration may be an evolutionary one, focusing on resolving identified risks. Each iteration is completed with a review involving the people or organisation concerned with the product. All involved parties plan the next iteration and approve of work that is to be undertaken. 
[bookmark: _Toc7561068]2.7 Organisation Structure Affecting Methodology Choice
There is no one size fits all solution for software engineering. We know that software projects fail and it can be difficult to say exactly why they fail. Following software methodologies ensure that developers are following each step to reach the goal of creating functioning software. Every software project should have an appropriate model used for its creation. A study [39] in 2016 was done to assess to what extent different software development methodologies were being used. The study also looks at the association between the methodology that has been used and the characteristics of the organisation, project, and team.
The study found that the waterfall model was the most used methodology among respondents, but the total amount using different agile methodologies made up the majority. Projects which were developed by a small number of teams were likely to use agile, while projects with four or more teams favoured traditional and hybrid approaches to development.  Teams of less than ten people were more likely to use agile. Hybrid approaches typically used agile methodologies. 
When requirements change frequently developers should use a methodology that supports flexibility and tolerates changes in other variables, increasing the probability of the project being a success [24].
[bookmark: _Toc7561069]2.8 Conclusion
Software projects can be small scale and low risk, and other projects can be very high risk and developed at a massive scale. The amount of money invested, the people working on projects, and the importance of creating a functioning deliverable are all factors that will differ from project to project. Some software projects need to ensure that they are safe as their use in safety critical systems may cause harm to people and the environment. Whatever the software project, the people creating it will be using a software methodology and following key principles.
The software development lifecycle was created to detail the process of creating software. Over the decades new methodologies have been created to help developers develop successful software projects. Different methodologies have different uses and goals for developers. Some are focused on testing, ensuring that the software functions. Some are focuses on safety, minimises the risks of the project. 
The structure of the development team influences what methodology is selected to be used. Larger teams favour more traditional approaches while smaller teams favour agile approaches. Sometimes certain methodologies are not suitable to be used because of what the software project actually is. Software for self-driving cars would not be developed by an agile team, because of the high risks involved with it going wrong. 
Agile approaches are used in organisations that have a small number of employees. The budget for agile approaches is usually lower and there are not many teams involved. A lack of enthusiasm from developers can lead to projects failing [40].
Organisations with a large number of employees and are developing high budget projects favour using traditional approaches. Multiple teams would not be using agile because of how difficult it would become to organise the amount of people working on the project. 
Iterative approaches are used when there are a small number of employees and the project budget is medium to high. Usually there is one team working on a project that uses an iterative approach. 
[bookmark: _Toc7561070]Chapter 3 - Research Methodology
[bookmark: _Toc7561071]3.1 Introduction
The main aim of the project is to create a software methodology that solo developers can use to help them create quality software. Information about the area is required to do this, but selecting which information should be the focus is a task in itself. This chapter of the report covers the research design, philosophy, research methodology and research methods for data collection and how the research relates to the aims and objectives. 
[bookmark: _Toc7561072]3.2 Research Overview
To recap what this report aims to answer, here are questions that should be answered:
· Does a software methodology work for solo development?
· Does a software methodology improve solo development?
· In what ways does following a methodology improve solo development, if it does?
· Is the agile approach suitable for solo development? 
Information has been gathered about principles behind programming, and the various development models that can be followed. The information gathered has been from reliable sources, and context given to explain the information’s importance in relation to this reports questions. 
A majority of the information gathered has been for development teams, and a focus of this report is to see how much of that is transferrable to solo development. Looking at why things are the way they are, and looking beyond the surface level, we can find reasons for why certain practices are being adopted by developers. 
Bias can exist in sources, so focusing on factual information is a way to minimise the risk of bias making a source not as reliable as it may seem at first. There is always going to be some bias in some sources though. Given the topic of software methodologies the writers personal experiences may dictate which ones are given praise, or looked down on. Increasing the variety of sources is one way of cutting down on the risk of this.  
There are some limitations to research. It would be beneficial to get in touch with as many developers as possible and do interviews to get further research on the topic, however that just is not realistic to do in the time frame of this project. Other limitations are the hardware and software that are available to use. Some software costs a lot of money and would be unrealistic to use for this project. Computers used in the university and a home computer are what will be used to do all of the work for the projects research and development. 
Aiming to create a methodology that satisfies as many different people as possible requires looking at many different methodologies that already exist and understanding why they exist, and why they are used. A deductive approach will be used to explain relationships between concepts and variables. A deductive approach also allows the key concepts to be measured quantitatively. Generalising the research to extract the relevant pieces of information is another example of the deductive approach being used to effect. 
An emphasis on deductive research is to be used, which means focusing more on quantitative data and less on qualitative data. Deductive research looks at causality and tries to find links between outcomes, which helps with what the project aims to do.
[bookmark: _Toc7561073]3.3 Research Design
A methodology taking the principles of the research done in the literature review will be created and given to five developers to use. These five developers will create software using the methodology and then give feedback on how using the methodology went. 
A survey will be created that will be given to the five developers that aims to get quantifiable data from them as well as asking their opinions on aspects of the methodology. Conclusions will be drawn from the collected data and it will be analysed to understand what about the methodology worked, what did not work, and how it relates to the findings in the literature review. 
The survey will be created using Google Forms. Google Forms allows for surveys to be created and sent to people to be completed over the internet [41]. The advantages of using this approach is that the developer can fill in the survey whenever they want and they do not need to be met in person to fill in the survey.
Another possible way of collecting data would be to conduct interviews with each of the developers. This however would require speaking with them and given the deadline to complete this project, this method will not be used as there is not a guarantee that the developers will be available to be interviewed. 
[bookmark: _Toc7561074]3.4 Development Methodology for Kanban Board and Notes Application
The development methodology that will be used for the Kanban board and notes taking application is the methodology created for this project. This is going to be used to get first-hand experience using it, and it would be unreasonable to ask others to use it for their software projects and then not use it for the creation of this software project. 
As established from the research in the literature review, using a software methodology helps developers with the creation of software. As the methodology created for this project follows the agile principles it should be flexible enough to work for a variety of development projects. 
If during development the methodology poses a problem then that will work as good research for the evaluation of the methodology. If problems need to be worked around then the problems will be noted, and the solution also noted for future improvements to the methodology. The development of the Kanban board and notes taking application will completed before the deadline of the project to allow for testing to be completed on the application to ensure it functions as intended and meets the requirements. The requirements are as follows:
· Be able to add tasks to one of three categories.
· Be able to move to move tasks between categories.
· Save notes with subject lines. 
· Have the functionality to read and edit saved notes. 
· Have a way of grouping tasks together.
The application will be created in Visual Studio using C#. The application will be a windows forms application, which has the advantage of many tools and functions for the form being available in Visual Studio by default. Visual Studio has a free version available and is available to use in the university. C# has been chosen as there is a lot of support available online for creating C# applications and the language was taught during the first two years of the Applied Computing course. 
Paper prototypes will be created for the design of the software. Paper prototypes allow for quick designs to be created that can be changed easily. When a paper prototype is decided on, a software prototype will be created that gives an idea of how the software will function. Any mistakes can be identified at this stage and rectified before actual coding of the software begins. 
[bookmark: _Toc7561075]3.5 Conclusion 
This chapter looked at the overview of the research and detailed how the projects research will be used to complete the aims outlined in the beginning of the report. Information has been gathered in the literature review which will be used to design a software methodology for solo development. This will be tested by giving it to five developers and getting feedback from them. An online survey will be sent to them which will have questions to obtain data that can be used for analysis on whether the software methodology is a success or not.
The methodology from this project is being used for the Kanban board and notes taking application, which is going to be created in Visual Studio using C#. This application will need to then be tested against what it was designed to do. The paper and software prototypes will help the design of the software. 










[bookmark: _Toc7561076]Chapter 4 - Design & Implementation
[bookmark: _Toc7561077]4.1 Introduction
This chapter looks at the design of the software to be created as well as the methodology to be created, to satisfy the aims of the project outlined earlier in this report. Before an implementation a design needs to be decided on, so that design can then be implemented into a final product. The review of the literature informs the design. 
[bookmark: _Toc7561078]4.2 Problem Formulation
The research done in the literature review has given information about what makes a software methodology work. However the literature focuses on team development, and large scale development. A lot of software is developed by a single developer. A developer whether working as part of a team or on their own will need to be following a methodology to guide their work to success. Solo developers will need to manage their time and projects to ensure they can be completed in a timely manner, to a high standard. A tool for a solo developer to manage their time is important because it helps keep things on track, and helps deadlines be met.   
A methodology will be created for solo developers based on the research about what makes methodologies successful, with some recommendations to help developers manage their time effectively. 
A management tool will be developed in Visual Studio that combines a Kanban board and notes taking feature, so developers can track the progress of their software development. 


[bookmark: _Toc7561079]4.3 Design - Methodology
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Figure 1: Design for Methodology
Figure 1 shows a diagram of the created methodology. It works as an easy to follow guide for developers on how they should approach the development of their software. The stages of development are explained in the following: 
1. Feasibility Study
It is important to know how practical your software project idea is. It is best to know at the start of the project whether the project is actually able to be completed.  
2. Requirements Analysis
This will define the requirements that are needed for the project to be completed. 
3. Break it Down
It can be difficult to know where to start when developing a piece of software. Break things down to individual tasks that are easy to understand.
4. Create a Backlog
Create a list of tasks that need to be completed. You can add to the backlog as the development of the project progresses.  
5.1. Prioritize
Prioritize which tasks are the most important to complete first, so you can work on vital tasks first, before moving onto less important steps. 
5.2. Develop
Work on an item in the backlog.
5.3. Daily Review
At the start of a work day on the project, review the work done on the previous day and make any necessary changes to the project. 
5.4. Update Backlog
Update the backlog. It is important that the backlog is up to date and accurate to ensure you are aware of the progress in the development of the project. If all the tasks from the backlog are complete then move onto the complete system test, otherwise go back to prioritizing the backlog.
6. Complete System Test
Test the complete system and go back to previous steps if changes need to be made.
7. Final Review 
Review the software project and check that is meets all of the requirements. 
[bookmark: _Toc7561080]4.3.1 Design Justification
The most popular way of developing software is following the agile principles. Agile promotes flexibility in software development. The methodology aims to guide the development of the project forward, allowing developers the freedom to produce code in the order that they think it most suitable for their particular project. Solo developers having a backlog means that they can keep track of all of the tasks that they need to complete. If the developer identifies that they need to make changes there are opportunities in the methodology to make those changes. 
[bookmark: _Toc7561081]4.4 Design - Kanban and Notes Application
When designing software it is a good idea to paper prototype so changes can be made quickly, and the design can be reviewed efficiently [42]. After a paper prototype has been settled on, creating a software prototype allows for a design that can be followed in the creation of the software and lets the developer get a good sense of how the software will function before any code has been created. 
[bookmark: _Toc7561082]4.4.1 First Paper Prototype
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Figure 2: First Paper Prototype
The first paper was created to show a potential solution to the design of the software. There are problems with this prototype that were not obvious before creating it. A software project can have hundreds of tasks, so having them all on one Kanban board without a way to sort them is not going to be suitable. 
[bookmark: _Toc7561083]4.4.2 Second Paper Prototype
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Figure 3: Second Paper Prototype
The issues with the first paper prototype are resolved in the second paper prototype, by adding a design for the program to switch between and add sprints, making management easier. The improvement here highlights how effective paper prototyping can be. Without a single line of code being written a fundamental design problem has been fixed at a very early stage in development.   
[bookmark: _Toc7561084]4.4.3 Software Prototype
Following the creation of the paper prototype a software prototype can be created. The purpose of the software prototype is to test how the program will be interacted with. 
[image: ]
Figure 4: Software Prototype Main Form
This prototype has been created using PowerPoint. Using PowerPoints tools a developer can quickly design an interface for a program that is interactive. 
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Figure 5: Software Prototype After New Task is Added
Looking at figures 4 and 5 the ‘Add New’ button has been clicked which has resulted in a new task being created on the Kanban board. We can test before created software if it is laid out in a logical and easy to understand manner. 
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Figure 6: Software Prototype Move Task 
Figure 6 shows the form for moving tasks. 
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Figure 7: Software Prototype After Task is Moved
Figure 7 shows the result of the action taken in figure 6. 
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Figure 8: Software Prototype Sprint Manager
The first paper prototype identified the issue of not being to add multiple sprints. The second paper prototype fixed that issue and in the software prototype we see how this new sprint management would work. 
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Figure 9: Software Prototype Notes Form
Finally figure 9 shows the notes taking side of the application. This software prototype is useful for creating a backlog of items that need to be completed to get to final software. For example looking at figure x we know that a way of saving these notes will need to be implemented. 
[bookmark: _Toc7561085]4.5 Implementation
[bookmark: _Toc7561086]4.5.1 Methodology for Solo Development
The methodology that has been created has been given to five developers who have used it to work on their own software projects. A survey created using Google Forms was sent to the five developers who filled it in, giving their feedback on the experience of using the methodology to create their software. 
The Survey
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Figure 10: Survey Part 1
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Figure 11: Survey Part 2
Survey Results
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Figure 12: Survey Results Question 1
Figure 12 shows the five software projects that were created using the methodology. A variety of projects although all small in scale. The rest of the results should be relevant for most small software projects.
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Figure 13: Survey Results Question 2
Of the people who used the software methodology two had never used a methodology before, so it should be a good test for whether people who have never used them before see any benefit from using one. It will also give an idea of how people who have used a methodology before find this one to be.
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Figure 14: Survey Results Question 3
The results for how well the development went show four people saying that it went well with one person saying that it went OK. This shows that using a development methodology is not going to guarantee good progression of the development. The developer still needs to make sure they do the work. 
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Figure 15: Survey Results Question 4
All those surveyed said that using the software methodology helped their project. This backs up the research in the literature review about methodologies being good for development. It also shows that the methodology was successfully in its aim of improving the development process for solo development.
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Figure 16: Survey Results Question 5
The methodologies strongest point from the results in figure 16 is that it helped to organise the project. The least effective thing was at designing software. This was expected as the methodology has a focus on helping to organise software projects, while not providing much detail in how to design a piece of software.
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Figure 17: Survey Results Question 6
The five developers were asked what aspect of the methodology was the most useful to them. The aspects that proved most popular were breaking down tasks and creating a backlog. No one mentioned doing a feasibility study or requirements analysis. These results are expected as the biggest part of the methodology is breaking tasks down into smaller tasks to create a backlog to work on, for the purpose of keeping organised and helping the developer know what they should be working on.  
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Figure 18: Survey Results Question 7
Everyone except for one would use the methodology again. This shows that the methodology is a success, but not a one size fits all solution for all people, which was to be expected. There are many different software methodologies that developers can follow and no one can claim to be suitable for everyone. 
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Figure 19: Survey Results Question 8
Kanban boards have proved very effective with everyone agreeing that they helped to keep work organised. This backs up the research in the literature review and justifies the creation of a Kanban board system in this project.
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Figure 20: Survey Results Question 9
The experience of using a Kanban board has been positive for all of the developers. They all rated it highly and this adds onto the result in figure 16 showing that following these methods for development help keep developers organised.
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Figure 21: Survey Results Question 10
Finally the developers were asked to add any thoughts they had about the methodology. One person says they would not use it again because of the steps to be done before getting to the coding part. The agile principles prioritise flexibility so it is not an issue that they do not want to follow it exactly. They all mention that it was good for keeping organised and deciding what tasks to work on. As this was a focus of the methodology it is a resounding success that these results confirm it to be effective. 
Analysing the results
Overall the results from the survey showed what was to be expected. Following a methodology improved the development experience and using a Kanban board kept the developers more organised. Scrum is used for small development teams because with small teams you get the advantage of being able to give feedback and make changes where necessary. With solo development the developers do not need anyone’s permission to make changes, so having flexibility to quickly change things was expected to be a positive. 
Following the methodology did not guarantee that the software project would progress perfectly though. One person did not feel their project progressed particularly well and it is hard to say whether this is because of the methodology or not. With the small sample size it can be suggested that the results make a case for it not being the methodologies fault as the other four developers felt their projects progressed well, but it cannot be guaranteed. Looking at what was learned from the literature review bad management can affect how well software development goes. It is possible that this persons project did not progress as well as they would have liked because of external factors. Despite this though there were no results that showed the software project progressing badly. 
Three people had not used a methodology previously and agreed that it helped their development. This shows that the methodology has been a success and proves that software methodologies do offer a benefit to developers. 

[bookmark: _Toc7561087]4.5.2 Kanban board and notes application
Following the creation of the software prototype the design needed to be realised in Visual Studio. As established throughout this report it is a bad idea for a developer to just start coding without a plan. For the creation of this piece of software the created methodology will be employed and an existing Kanban application will be used to manage this software. 
The Kanban application chosen to help managing the creation of this software is Pocket Kanban, an application for android phones. 
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Figure 22: Pocket Kanban
Figure 22 shows a screenshot of Pocket Kanban. This has been used throughout development to keep track of the items that needs to be completed, and what items are being worked on, and the items that are completed. 
[image: ]
Figure 23: Kanban Board Form
Figure 23 shows what is shown when the program is opened. Tasks are organised into sprints and by default no sprint is selected. When developing the application multiple errors kept cropping up relating to what order the user did things. For instance if no sprint was selected and the user tried to add a task then then program would crash. This was fixed by adding an error message telling the user they must select a sprint first before they can add a task. At all points in the program where the user doing something in an unintended order caused crashing a simple message was added informing the user of the steps they must take. 
For the design of the forms in the program a package was added to the Visual Studio solution called ‘MaterialSkin’. This is a free package that allows windows forms to be styled using the MaterialSkin Manager in code. A consistent colour scheme has been applied and some of the included form controls have been used in favour of the default controls offered in Visual Studio.
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Figure 24: Sprint Manager
The sprint manager has been implemented to allow new sprints to be created and previous sprints to be deleted. This works by adding a new folder for files to be stored when creating a sprint and deleting an existing sprint folder when deleting a sprint.
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Figure 25: Sprint Delete Confirmation
A delete confirmation is displayed to prevent users from accidentally deleting their sprint. 
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All of the data that is saved in the program is saved where the program is being ran in a folder called ‘Notes’. In this folder sub folders are created for each new sprint. Deleting a sprint will delete the folder and all of its contents. The program takes up very little space on a hard drive, and its way of storing files is logical. 
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Figure 26: Notes Form
The notes taking side of the application will save the note as a ‘.txt’ file. This has the advantage of having the notes be usable in other programs as shown in figure 27.
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Figure 27: Example of ‘.txt’ File
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Figure 28: Add Task Menu
Tasks can be added with this very simple interface. 
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Figure 29: Move Tasks Form
To move tasks, clicking ‘Move Tasks’ on the main Kanban board form will open the form shown in figure 29. All of the tasks are stored as individual files so what this form is doing is saving the task in the new folder and deleting the old version. Then when the tables are reloaded the task will appear in the new location. 




[bookmark: _Toc7561088]4.6 Testing the Kanban Board and Notes Application
Below is the test plan for this application. Full evidence of testing is in the appendix. 
	Test
	Expected Result
	Actual Result
	Pass or Fail

	Creating a sprint
	A sprint will be created
	Sprint is created
	Pass

	Add task to sprint
	Task will be added to sprint
	Task is added to sprint
	Pass

	Move a task
	Task will be moved
	Task is moved
	Pass

	Delete a sprint
	Sprint will be deleted
	Sprint has been deleted
	Pass

	Move a task that has just been created
	Task should be moved
	Program crashes
	Fail

	Save a note
	Note should be saved
	Note is saved
	Pass

	Save a note with a subject name that already exists
	User should be asked if they want to overwrite note. Answering ‘Yes’ should overwrite the note, while answering ‘No’ should not.
	User is asked if they want to overwrite note. Answering ‘Yes’ overwrites the note, while answering ‘No’ does not.
	Pass

	Manually add a text file to the notes folder of a sprint
	Note should appear in the notes form.
	Note appears in the note form.
	Pass

	Check what happens when ‘Notes’ folder is deleted
	Program should create the folder again
	Program creates the folder again
	Pass

	Click on ‘Read’ when no note is selected
	Program should do nothing
	Program does nothing
	Pass



The program passed all of the tests except for one. The reason it failed the test is because when attempting to move the task right after it has been created windows still has the created file in its process, so does not allow the file to be moved. One way of fixing this is to restart the application after each new task is added, however that would result in making the program tedious for the user. 
As well as software testing it is important to get feedback on the software’s usability. The program was given to two fellow students who had never seen it before and they were asked to provide feedback. The program was shown to Josh Newlands, and he gave the following feedback:
· The message boxes help guide the user, making the program easy to understand.
· Layout is good, not much clutter. 
· The buttons and menus did what they were expected to do.
· The space has been used effectively.
· The use of drop down menus is good, means I don’t need to type everything.
· It was not immediately clear that the buttons were actually buttons.
The program was also given to Gareth Thomas who gave the following feedback:
· Use of colour is good.
· Layout is good.
· Everything works as expected. 
· At first the buttons were not clear that they were actually buttons. 
· Layout is clean, space is used well.

The only issue identified with the usability is that the buttons were not clearly buttons, however when the user realised they were actually buttons the program became easily useable to them. Having a program with a design that is hard to use is not good software design, but the case here is that it is useable to people. 
[bookmark: _Toc7561089]4.7 Conclusion
The methodology was created and given to five developers to use and then give feedback on whether it was an improvement to the development process for them or not. The results proved very successful and the methodology has been a success. The Kanban board and notes application was created in Visual Studio using C# and satisfies the relevant objectives of the project. The design is good, but not perfect, and it is not error free. Overall the objectives have been met.
[bookmark: _Toc7561090]Chapter 5 - Evaluation
[bookmark: _Toc7561091]5.1 Software Development Methodology
Looking at the results of the survey all five developers had a positive experience using the created software methodology. The biggest reason for it being successful was how it helped the developers keep organised. The conclusions that can be drawn from the survey answers match existing research, and there were no results that were much unexpected. It was expected that breaking down big tasks into smaller tasks would result in an easier time for developers and the results of the survey confirm this.
The aim of the project has been met because the methodology did help the developers and the survey has given a good idea as to why it worked. 
If this experiment were to be repeated getting a larger number of users would help greatly. A greater sample size is always better when collecting data. The five developers knew what the reason why the methodology was created so there may have been a bias to rate it higher than they otherwise would as a way of being polite. They were asked to be honest, and from the results and what was established in the literature review there is no reason to doubt that they were not being honest. All of the software projects were relatively small which means that the collected data may not be reliable when applied to large software projects.   

[bookmark: _Toc7561092]5.2 Kanban Board and Notes Application
To manage the creation of the software, Pocket Kanban was used. The final software that has been created has the same functionality as that, but is made as a desktop application. The aim of developing this software was to both test out the created software methodology and to have a Kanban board and notes taking application that can be used for future software projects. Having used Pocket Kanban, the use of a Kanban board did help the development. This matches the feedback on Kanban boards that was received from the five developers the software methodology was given to. The aim of this software was met, although it is not as good as it could have been. It would have been nice to have a drag and drop feature on the tasks, however that would have been too difficult to achieve within the deadline. 
If the program was to be created again from scratch then a different solution would be found for storing task data on the Kanban board. The solution of using files to save data worked well and suited the note taking side of the application, but was not a great fit for the Kanban board part. The problem with the trying to move a task that was just created highlights why this was not the best solution. A possible solution would be to store data in an SQL database. 
[bookmark: _Toc7561093]Chapter 6 – Conclusions and Recommendations
[bookmark: _Toc7561094]6.1 Summary
The project aimed to research the importance of software methodologies and create a methodology tailored for solo development. As well as this the methodology would be used to create a Kanban board and notes taking application. 
A literature review was completed to look at existing literature on this topic and inform the design of the created methodology. The methodology was given to five developers who then completed a survey giving their feedback on the methodology. 
The methodology and created software were tested to see if they met the aims and objectives of the project. The software went through a test plan which tested for any issues with its functionality. 
[bookmark: _Toc7561095]6.2 Conclusion
The literature review found that the most used development methodologies are based on the agile principles. It also found that projects that did not follow a methodology were more likely to fail, and there are software projects that if they fail can cause harm to people, these projects being known as safety critical software. 
Following from the literature review my own methodology was created that took into account the principles of agile and other things needed for success that were identified in the literature review. This methodology was handed to five developers who gave feedback via a Google Forms survey. 
The feedback received showed that everyone who used the methodology agreed that using it helped the development of their software. From the survey results we see that the methodology was effective at helping the developers stay organised with their work. 
Kanban boards helped people in their development which justifies the creation of a Kanban board system in this project. Keeping organised is shown to be a benefit to software development and Kanban boards are a good way of achieving this.
[bookmark: _Toc7561096]6.3 Recommendations for Further Research
This project tested the effectiveness of one software methodology for solo development. The methodology was following agile principles, so a methodology could be created using more traditional methods and tested against an agile approach. As well as this multiples of each approach could be tested and a survey could be done on them to get quantifiable data on what part of each works best. 
The sample size of developers for this project was five, which was not ideal. The larger the sample size the better. In the future the methodology could be given to more people, and aim to be given to people who have a more diverse selection of software projects. All of the software created by the five developers was relatively small, so finding developers with bigger scale projects may produce different results.
There are different paradigms for software development so comparing the effectiveness of the methodologies between paradigms could be an interesting experiment, possibly showing differences when applied to the different paradigms. 









[bookmark: _Toc7561097]Chapter 7 – Reflections
Looking back at how the project went I feel that it went well in many areas, and not so well in others. One of the areas it did not go well in was my personal time management. I feel that this is something a lot of people have issues with. It was not catastrophic, the work got done, but later than I had hoped. The time I had left myself to make changes was quite small. I knew that when I decided to ask other people to use my methodology and give me feedback I would need to wait for them to fill in the survey before I could analyse their results. If I had asked more people to use the methodology and give feedback perhaps I would not have had to wait so long for enough feedback to start writing about the results. 
Having a sample size of five in my project was not great, however all five people gave feedback that looked similar, and their thoughts matched what the research had established. This part of the project I think is a success. The feedback allowed me during my analysis to create a conclusion that met the objectives of the project. Every survey I received was overall very positive which was good for two reasons. Reason one being that it meant the project was successful and the second reason being I didn’t ruin other people’s software development. 
Creating the Kanban board and notes taking application went fairly well. I am not very experienced creating windows forms applications, but I think I did a good job at creating a program that looked good. I got all of the functionality I wanted in the program working, with a minor glitch that I found during testing. Using text files for the note taking side of the application was a good decision, it worked well. However using files for the Kanban board tasks was not the right choice. It would have been better to use an SQL database.
I used my own methodology for the creation of the Kanban board and notes taking application and I found it to work well. Although I did not follow it verbatim. I suggested in the methodology that daily reviews should be done. Being a student I could not spend every day on one piece of work as other work needed to be completed to a deadline. I did weekly reviews, and using Pocket Kanban I did not need to remember where I was with work as I had it noted. I had not used a methodology for creating software previously and I feel that the software I made, although not perfect, is a lot better than if I just started coding without any sort of plan. 
If I were to do the project again I would try to get more people involved and hand out multiple methodologies that focuses on different aspects of development. The one I created was effective for organising a project, but not so much for designing projects. It might have been a good idea to break development up into distinct parts and almost aim to combine the waterfall model with agile principles, so each part is flexible, but you move on after a part is completed, but with the option to go back if necessary.
In conclusion I did the project that I wanted to do and made something that worked as I had intended. Although it was not perfect, it was still a success and I am happy with how it turned out. 
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Appendices
[bookmark: _Toc7561100]Evidence of Testing
Creating a sprint
[image: ]
Opening the software the main Kanban form is shown.
[image: ]
Clicking on the ‘Sprint Manager’ button opens the sprint manager where a sprint can be saved.
[image: ]
The sprint has been saved and can be selected in the main form.

Add task to sprint
[image: ]
Entering a task in the main form and then clicking add will add the task to the Kanban board.
[image: ]

Move a task
[image: ]
From the main Kanban form clicking on ‘Move Tasks’ opens the form for moving tasks.
[image: ]
The task to move can be selected and clicking ‘Move’ will move it to where you have specified.
[image: ]


Delete a sprint
[image: ]
In the sprint manager, select the sprint to delete and click ‘Delete’.
[image: ]
The program asks the user for confirmation and when it is given the sprint will be deleted.
[image: ]
Move a task that has just been created
[image: ]
When trying to move a task that has just been created the following error happens:
[image: ]





Save a note
[image: ]
In the notes form which is navigated to from the main Kanban board form, enter some text for the subject and body then click save and the note is saved.
[image: ]
Save a note with subject name that already exists
[image: ]
Trying to create a note that has the same name as an already existing note will ask the user if they want to overwrite the note. 
[image: ]
Manually add a text file to the notes folder of a sprint
[image: ]
Manually creating a text file in the folder of the sprint will display it in the notes form.
[image: ]

Check what happens when ‘Notes’ folder is deleted
[image: ]
Deleting the ‘Notes’ folder and then opening the program will create a new ‘Notes’ folder.
[image: ]
Click on ‘Read’ when no note is selected
[image: ]
The program does nothing, as it is expected to.
[bookmark: _Toc7561101]Full Survey Responses
Response 1
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Response 2
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Response 3
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Response 4
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Response 5
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