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This report will discuss the agile approach to software development. It will start by comparing agile to traditional methods, then walk through the procedures of the Scrum agile methodology to give an example of how the agile approach can be used on a project. After that, there will be an overview of the advantages and disadvantages of agile and a discussion on when it is appropriate to use agile. The report will conclude by examining some cases of companies utilising agile successfully and some agile failures.
[bookmark: _Toc534702067]The Traditional Approach
Before defining the agile approach, it is instructive to set up a point of comparison; the traditional approach. Traditional methodologies have been the business standard for some time while agile is still gaining popularity. The traditional approach is based on the Software Development Life Cycle (SDLC). This is a sequence of four stages of development which must be completed to finish a project.
The first stage is Requirements. This stage’s goal is determining what features the software will need in order to be successful. As a result this stage consists of polls, interviews and list-building by developers as well as a study of the brief provided by the customer.
The requirements analysis is a collection of all the data gained by the collection in the requirements stage. The analysis’s completion will involve the creation of a software requirements specification, which is a document detailing all the needs of the customer and all the required functionality of the software. It will also contain any possible constraints in development and any considerations that may need to be taken.
The second stage is the Design stage. This is a stage built around determining the best way to meet the requirements set out in the software specification. Oftentimes the language and strategy will be defined here. This is the phase where diagrams like flowcharts and UML are very useful; they are a clear way of communicating programming decisions without needing to write large amounts of prose.
The third stage is the Implementation stage. This is where the designs built in the previous stage are used to build the software for the project. Interestingly, this is often the least time-consuming aspect of the SDLC; most of the decisions have been made prior to this point so the actual building of the code tends to be straightforward.
The final stage is the Testing stage. Once the software is complete it must be thoroughly tested to ensure it works as detailed in the requirements specification. There are many levels and types of testing; unit tests, collaboration tests, acceptance tests, smoke tests etc. Companies often have a testing team that handles some of these tests and other tests are expected to be made by the developers as they work. This subject is large but not the focus of this report.
Critically, in traditional development each of these stages comes with a great deal of documentation. While resource-intensive to produce it is useful; it dictates responsibility for sections of the project and binds the developers to the client.
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With the traditional approach outlined, agile can now be discussed. The agile approach is one which attempts to work on an evolving prototype basis, with many iterations over a base model. It eschews the level of documentation that traditional uses, instead relying on interaction with customers and conversations in the development team. 
In face there is very little documentation in agile, allowing for faster development (though this extra speed does not come without drawbacks, as will be discussed later). There is an emphasis on completing very basic versions of the product, known as the Minimum Viable Product (or MVP), as a way of giving feedback to the customer. Naturally this means it has a very fast delivery relative to traditional methods and is more flexible and adaptable.
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One of the differences between agile and traditional approaches requires definitions of some process types. An iterative process is one that cycles around or repeats itself. An incremental approach is additive, consisting of building sections on top of each other until the project is complete. Traditional approaches are incremental; they may behave iteratively within a stage, but traditional stays on a stage and works on it until it is finished. It delivers the finished product all at once, at the end of development. In contrast to this, agile approaches are both iterative and incremental. They still hold to the SDLC, so agile is still a stage-driven approach, however it also outputs an MVP, then builds an upgrade, then builds on top of that repeatedly. This means the customer has a greater ability to shape the project as it evolves.
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As discussed previously, the MVP is the smallest piece of software that still meets the user requirements. It tends to be extremely basic, sometimes even lacking a user interface, search engine and other basic usability functions. Importantly the MVP has to work; it is not an excuse for developers to produce semi-functional or buggy code. It exists to inform the customer on what the agile team believes the final product shall be, and gives quick business value.
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It was mentioned before that the agile approach follows the SDLC. Each stage is represented in agile, but the names and procedures are often altered. The requirements stage is replaced by user stories. There is an initial story collection at the beginning of a project using interviews, much like traditional requirements.
A user story has a specific form. It must address three topics in order to be complete. These requirements are represented by phrase forms;
-“As a…” is needed to show which persona needs the feature on the story. Personas are representations of the types of users the system will have.
-“I want/would like…” details the feature or request itself. This is the core of the story and should be accompanied by clear acceptance criteria so that the developers know when this is met.
-“So that…” is a section built to track business value. There is a danger when writing user stories to design stories that are impressive but have no need to exist; this can lead to bloating.
User stories by design allow for a modular approach to development; more stories can be added as the project continues or to address a need to adapt to changes in the plan (this can be due to emerging technologies or updated requirements from the customer).
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-Reference: https://activecollab.com/blog/project-management/agile-project-management-advantages-disadvantages
As informed by [1], there are projects that agile are most suited to than others. Agile should be used when the time needed for the project’s completion is unknown or when speed is important, for example if one needs to secure a corner of the market first. Agile is preferred if it’s uncertain whether there’s a need for your project, as popularity of the MVP will inform whether work should continue. It’s powerful when you can access the customer very easily, since feedback is so important in agile. Agile is a good fit for projects where there is no need to create a finished product on the first iteration (for obvious reasons) and when there aren’t any delays on decisions within the company.
Agile is also useful when the budget is flexible, thanks to the inherent discovery and uncertainty of agile. There must be no problems with frequently updating software for agile to make sense. As this implies, agile is a clean fit for small teams and companies. It is dependent on its team members and falls apart when a member leaves. Agile can be used in bigger companies however, it needs to be scaled up. There are some methodologies that handle this, such as LeSS (Large-Scale Scrum) and SAFe (Scaled Agile Framework).
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Some of the advantages of agile include:
· the customer gets access to a version of the software much more quickly
· you’re abler to adapt to new requirements
· as development phase starts sooner, you can fix bugs faster (and maybe save money)
· you have access to rapid feedback
· the customer can ensure that what’s being developed is what they want.
Some of the areas where agile is weak are:
· documentation is rare or even non-existent, making joining an ongoing project very hard
· everyone has to interact regularly; this can be tiring for the team and it can become inconvenient to keep scheduling meetings with the customer and development team
· there’s no fixed end point; this leaves the project vulnerable to scope creep and experience rot (defined as the negative user experience from dealing with a user interface with too many features)
· it’s not a good fit for projects with fixed budgets or deadlines, since no clear estimates can be made
· a lack of a strict design framework can result in increasing logical flaws as more work is done on the product
· agile struggles to handle jobs that don’t neatly break into user stories, it is often forced to seek alternative solutions
· it requires communication in the team, so it needs a strong organisation/leadership and vision
· negative feedback means the product may need to be rebuilt over and over.
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https://www.objectstyle.com/agile/scaled-agile-success-story-lessons [2]
Some companies in recent times have seen great success when they adopted agile. Here are some examples, taken from [2].
The LEGO company adopted SAFe. They started with 5 scrum teams as a demo, to see how well they ran, then upgraded to 20. Initially the teams were very separate from each other and didn’t interact very much, so SAFe was used to bind the teams together. 
LEGO picked three levels of abstraction. The team level held members of the same scrum team, the program level handled teams of teams as per SAFe and the portfolio level was where the top management and far future planning was kept. The company found it was effective and “gamifying” the work process raised worker morale.
British Telecom adopted Scrum and XP (extreme programming). Agile was brought in by a new Chief Information Officer (CIO) as a trial to fix some serious issues; the company had previously been working using waterfall, a traditional methodology. However, too many requirements were being made at high priority. Deliveries became cramped to fit in all the urgent features. There were too many intermediate steps and people in the design stage, slowing it down, and thanks to the overfilled release schedule deadlines became harder to reach. The bloated release system meant some software was outdated upon completion as it had spent too long being designed and built.
The new system brought in smaller agile iterations, user stories and more customer interaction. Through the user stories, BT was able to set stricter priorities on requirements such that they had to have business value – this helped control the unnecessary requirements and stabilise their release schedule.
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With the above success stories it is important to emphasise that agile is not a cure-all. It needs to fit the project that it is used on or it can fail, to varying degrees of severity. Taken from [3] is an example of this.
SIREN was a case management system commissioned by the Surrey police force. It was supposed to keep track of cases and files for the local police, however the scope was not well-defined, which is critical for user stories to be doable and to avoid bloat. The staff were not trained on agile principles and there was insufficient communication between the local teams and external companies, another major problem. 
The project and team were large, with the team having around 140 members – agile processes tend to struggle with large groups regardless of the other problems as the frequent communication necessary for agile to function gets bogged down by compounded response times. Without enough work on the requirements there wasn’t enough direction for the team to know what to develop. The result was delays and slowing progress until eventually the project was cancelled, after £15m was spent on it. 
Another high-profile agile failure is taken from [4]. The government wanted an IT system to manage their Universal Credit plan. Universal Credit was a collaboration of other income support programs and was to be a more streamlined version of support. The government decided that they would develop this system with an agile approach. 
[bookmark: _GoBack]The requirements were ambitious, but the budget started low. After a promising level of openness with regard to how it was going to be built, the team working on Universal Credit went silent. The department would go on to assure the government that there were no problems, though there were suggestions that this was not the case. The Major Projects Authority (MPA) would issue a warning that the project was in dire danger of failing, but the team continued to assert otherwise. The project would eventually collapse, at an estimated cost of £2.4bn. The biggest problem here was a lack of transparency. Agile methodologies require a strong information connection between the developers and the customer, and secrecy of this nature is anathema to agile.
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In summary, agile is a very different way of developing software from established traditional method. It can be very powerful; it plays to the strengths of small teams and encourages teamwork. Many companies have used it with success, but it is not the perfect approach. It does not work well for large companies without sufficient corrections like LeSS. It demands transparency from the development team and lacks hard deadlines or boundaries. Attempting to “force” agile approaches onto ill-fitting projects can result in failure. Whether or not it should be used depends on the project and resources to hand.
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