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[bookmark: _Toc535145788][bookmark: _Toc535149585]1.0 Introduction
This report will outline the process of software development with the use of an AGILE approach. Software development has changed its approach over the years with this in mind a quick overview of different style approaches can be investigated to argue how well the new modern AGILE approach compares to older traditional methods. In more detail this report will investigate different types of AGILE approaches and detail all the roles involved within each stage and how they make an impact on the development process. Radha Shankarmani explains ‘Agile practices have recently gained popularity among a large number of companies as a mechanism for realizing early return on investment (ROI) and increasing ability to handle changes in dynamic market conditions’.[1] A case study of the DVLA will be investigated to explain how the AGILE approach has helped change the infrastructure and the way they approach tasks within the company.

[bookmark: _Toc535145789][bookmark: _Toc535149586]2.0 Software Development Life-Cycle and Requirements 
Software development lifecycle can be represented in many stages figure 1 below details a simple life cycle that can be followed through the design of a software system. The below method is more commonly known as a waterfall method this type of method was the building blocks of software design even though the modern age has shifted to a more AGILE approach it is still used today and an overview of how SDLC works is worth addressing.
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[bookmark: _Toc535149671]Figure 1: Software Development Life-Cycle
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[bookmark: _Toc535145790][bookmark: _Toc535149587]2.1 Requirement 
Requirements are important to document all the desired software needed. The more detail put into this stage the less bug fixes, redesigns, budget reviews, discussions and issues than occur.[2] the business requirements are gathered in this phase questions can be asked such as who will be using this system? How will the system be used? What type of data will be put into the system? What type of data will come out of the system? When this stage is complete a requirement specification document is created with the sole purpose of having a guideline for the next phase of the model, when this stage is complete a tester can go onto creating Test driven plans for software testing.[3]

[bookmark: _Toc535145791][bookmark: _Toc535149588]2.2 Design
Software Developments next stage in the Life Cycle is the Design phase. During this phase, developers begin a high-level design of the software and systems to be able to deliver each requirement previously planned. The technical details of the design will be discussed with the stakeholders.[4] numerous parameters such as technologies to be used, risk factors, team capacity, project constraints, cost and time are reviewed and then the leading design approach is selected for the product.

[bookmark: _Toc535145792][bookmark: _Toc535149589]2.3 Development
The development stage can be the phase where some coding can be created for example for buttons and simple forms. Creating small development can be used to give the customer or end user a look and feel of how the final product may behave. At this phase a prototype can be created. Until feedback is successfully confirmed on the prototype then the application standards can be worked on.[2] once this stage is developed the system can be divided into small parts known as units for testers also known as unit testing.

[bookmark: _Toc535145793][bookmark: _Toc535149590]2.4 Testing
The last phase of SDLC before the system is deployed to customers is the testing stage. The testers purpose at this stage is to test against the requirements of the system, with the aim to find faults and bugs within the system. The system will also be tested to see if it behaves as normal with relation to the documented requirements.[5] when tests are taken at this stage if any faults arise then the tester will report back to the available developer for a new updated version with fixes. This will be repeated until all bug and faults are rectified.

[bookmark: _Toc535145794][bookmark: _Toc535149591]2.5 Maintenance & Deployment
With the software finalised and fully tested the system can be deployed to the end user or customer for use although ongoing maintenance of the system will be undertaken. A team in charge of the maintenance of the system will work alongside the post production to deal with an issues that can occur. If for any reason an issue was to occur a small fix also known as a hot-fix can be used to rectify or if there is a more challenging bug usually it will be rectified by a new version of the software which can be released later on. 

[bookmark: _Toc535145795][bookmark: _Toc535149592]3.0 Software design
[image: ]Software design can be broken down into three main categories: -






[bookmark: _Toc535149672]Figure 2: Software design Phases


[bookmark: _Toc535145796][bookmark: _Toc535149593]3.1 Architectural
Architectural design does not need a technical view and details it shows a rough sketch and idea of different areas of a system. Mohammad Imran explains ‘Architectural Analysis is the process of understanding the environment in which a proposed system or systems will operate and determining the requirements for the system.’[6] the architectural design is largely dependent on the requirements needed  within a software system and can scope out some defects when gathering requirements.
[bookmark: _Toc535145797][bookmark: _Toc535149594]3.2 High level
At high level software design the whole system is divided into sub systems this allows issues that are relational between the classes when not stated in the requirement documentation phase. This stage a system can be observed at abstract level. Large pieces of a finished application can be seen to interact with one another. A application will describe the needed hardware and software to be used to advance the application to ultimately run a program.[7]

[bookmark: _Toc535145798][bookmark: _Toc535149595]3.3 Detailed design
At Detail design a review of the implications that can occur through technology is viewed. During the detailed stage it can be determined what required relationship is needed that being structural or non-structural known as dependency. Having a tendency relationship is the most cost effective to maintain and easiest to use with the added benefit of encapsulation.[8] the detail design stage can be a process of a gathering of ideas. Design changes can affect a use interface and impact the interfaces needed for the system.

[bookmark: _Toc535145799][bookmark: _Toc535149596]4.0 AGILE
AGILE became formally known from 2001 when 17 impressive technologists created and drafted the Agile manifesto. This method was created for better development with software. In this day and age it almost seems more and more software development organisations have moved away from traditional methods into some type of AGILE methodology.[9] to get a better understanding a few details can be investigated showing the difference between AGILE and older traditional methods such as waterfall. When looking at SDLC this method shows a structural waterfall process but how does AGILE differ?





[bookmark: _Toc535145800][bookmark: _Toc535149597]4.1 AGILE vs Traditional 
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[10][bookmark: _Toc535149673]Figure 3: Traditional Software Development


Traditional software development such as waterfall gives a basis of phases for example analysis, design, coding and testing as shown in figure 3 which when inspected is very rigid way of doing software development this type can give out poor quality. Poor quality can occur because the testing stage is the last stage meaning that time and money can get lost and when time is lost this can cause forced and rushed testing effecting the overall result. The traditional method also lacks visibility mainly because a working part of software is not produced until the end of the project meaning there is uncertainty of what position the project is at in the lifecycle. There can always be a risk factor involved with the waterfall method which can leave the daunting questions will the system make it to the end? Can the system be complete? are the timeframes realistic? Causing major concern and risk for an organisation. The traditional method does not like change, a system and requirements can easily change throughout a life cycle in doing so the waterfall method cannot handle it. The AGILE approach has a different way and style to a waterfall method which comes with major benefits.
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[10][bookmark: _Toc535149674]Figure 4: AGILE Vs Traditional

As shown in figure 4 the Agile approach differs due to the fact there is always continuous activities throughout the development there is less rigidness to the approach quality improves because testing starts from day one. Early features provide more visibility of the desires system. The level of risk is lowered because constant feedback happens throughout the whole development and the AGILE approach can handle changes effectively without damaging the development because of small increments and iterative benefits the AGILE approach implements. There are many styles and types of agile methods that can be investigated to get a feel of how it can be used for beneficial factors.

[bookmark: _Toc535145801][bookmark: _Toc535149598]4.2 Agile Methods
There are many different iterations of agile methodologies and whole list of information on each type they include: -
· Scrum 
· Scrum/XP Hybrid 
· Custom Hybrid 
· Kanban 
· Scrumban 
· Feature-Driven Development
· Extreme Programming XP 
· Lean 
· SAFe

Although there being many to choose from one of the most popular agile approaches that can be investigated is the SCRUM methodology.

[bookmark: _Toc535145802][bookmark: _Toc535149599]4.21 SCRUM
The SCRUM methodology is a flexible and iterative agile approach it works well with a small team no more than 30 but normally functions well with a 5-7 team. It consists of a 1-2 week sprints which are made up of chosen user stories from a backlog.
[image: https://boost.solutions/wp-content/uploads/2018/01/scrum-methodology.png]








[11][bookmark: _Toc535149675]Figure 5: SCRUM Methodology

An important factor to look at are the roles in a SCRUM methodology which include a product owner, a scrum master and a team member.
Product owner – A product owner is there to maintain the best interest of the end user and has the say of what goes into the final product. The product owner can be in charge of making a Backlog and prioritising the backlog appropriately.
Scrum Master – A scrum master is responsible of many activities Dr Noll A explains ‘The Scrum Master is responsible for facilitating the development process, ensuring that the team uses the full range of appropriate agile values, practices and rules. The Scrum Master conducts daily coordination meetings and removes any impediments that the team encounters’[12] The scrum master has activities such as a stand-up facilitator, impediment remover, sprint planner and a process anchor.
Team Member – the Team member are the front- and back-end engineering creators. Team members have various roles for example developers and testers the varied roles and skills given as a team a member provide getting what is needed to be done in a project in time and with quality
[bookmark: _Toc535145803][bookmark: _Toc535149600]5.0 case study
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[13][bookmark: _Toc535149676]Figure 6: Royal Philips Case Study

Royal Philips well known as Philips is a multi-millionaire technology organisation that range from a number of products in the medical, hardware, software and mechanical industries. Philips have undertaken a major change from traditional to Agile development not just across software development, their agile mind-set was to change business units also across HR, finance and wider parts of the organisation which addressed the needs of a dynamic customer environment.[13] The company decided to explore the avenues of Agile in 2014. The main aim was to improve efficiency and processes across the whole company. While the traditional methods were used the release cycle time averaged 18months. The organisation realised that this was not fulfilling the demand and sought to change to speed up delivery.[13] Philips opted to use a Scaled Agile approach with the use of SAFe practices. The company then created the core foundation of SCRUM methods. The results were clearly staggering the agile approach has reduced cycle time down by 58% meaning that the old traditional release of 18 months at a time was reduced to an average of 6 months, to look further into perspective the cycle time was reduced from an average of 240 days to 100 days more than half the time used. There were also the added benefits Quality improvements with Zero regression with the average of 5 major releases per year. The leading program manager Sundaresan Jagadeesan who piloted the new agile approach for the organisation stated ‘Finally, to ensure an effective move to Agile, it is critical to change mindsets within the organization, Agile implies continuous learning as enterprise behavior, decentralized decision-making, quick adaptiveness and more.’[13] the overall result was a success for Philips, the agile approach didn’t just get proven by the numbers and cycle reduction but it also had a big impact on the employees, such as it created a different environment to work in encouraging proactive behaviour, motivation within teams that made them function well, interesting conversations, cultural change, a stable deployment strategy could be made and one major point that can be taken from the agile approach is the trust in the teams to solve the problems for themselves.

[bookmark: _Toc535145804][bookmark: _Toc535149601]6.0 Discussion
Since the Agile software development was introduced many organisations have moved over from traditional methods because of the effectiveness it has on their organisations. Software can be deployed quicker so the customer can get value for money sooner than later, agile allows less wastage of resources because there are always up to date task, any adaptions made can be handles efficiently with a faster response compared to other approaches. A big factor is how it accelerates turnaround times and hoe quickly defects can be fixed. The agile approach really does speed up the processes and cut down project time. Although agile has the benefit to cut through projects timelessly it also changes the work environment boosting morale, giving motivation, it improves a developer’s style of coding and outlook of projects and allows an organisation to experiment and test ideas because cost is low enough to do so. The agile method can prove to be a very good software development process but Agile does come with some disadvantages. The Agile approach can possible become side-tracked which can make team members struggle to get up to speed, when looking at measuring progress this can prove to be hard because work is usually undergoing on all parts of the cycle compared to a waterfall method where all developers know exactly the position in the lifecycle. Developers can sometimes run out of work and can’t look at different projects because they will be needed soon as a sprint ends and a new backlog is created. There is also the lack of products cohesion within a user journey making coding fragmented and as time passes an overall disjointed piece of software is created. In saying these pointers there is a level of bad points within agile but in transition many companies slowly creep into the agile methodology as it really does create a better working environment for software development.    

[bookmark: _Toc535145805][bookmark: _Toc535149602]7.0 Conclusion
The question to ask does agile work? From extensive studies and since the release of the cleverly designed Agile Approach it is evident that many big organisations have taken their time and effort to explore the avenues of Agile and many of these organisations have expressed that the change has been a success due to positive results but it does come down to the conclusive outcome will it work for all organisations? There are many organisations who have stuck to traditional methods due to the nature of why change something that has always worked.
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