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[bookmark: _Toc533764817]Introduction

	The Agile Methodology is an otherwise Umbrella term for the many Project Management Frameworks that co-exist under Agile. Brief introductions to Agile would explain that during the middle term of the 1990’s and Agile way of working really started to prove its worth [1]. 
Forward into the early 2000’s, and a number of Agile Experts came together to ultimately form the Agile Manifesto [1], something that would set the premise for Agile and its Umbrella Frameworks and the way in which Software Development processes would be conducted. 
Furthermore, Agile Software Development is an Iterative, incremental and adaptive methodology that consists of small bursts of continuous development, testing and releases of Software.
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1. [bookmark: _Toc533764818]Chapter One

1.1 [bookmark: _Toc533764819]Agile | The Manifesto 

	Before we can begin to understand the process of Software Development that utilises an Agile approach, it is important to note the four core principles that Agile is built upon:
· Individuals and Interactions - Over Processes and Tools
· Working Software - Over Comprehensive Documentation
· Customer Collaboration - Over Contract Negotiation 
· Responding to Change - Over Following a Plan

The above can be noted through The Manifesto for Agile Software Development. Furthermore, looking at the above, the Manifesto goes on to say While there is value in the items on the right, we value the items on the left more [2].
1.2 [bookmark: _Toc533764820]Agile | Traditional Vs Agile | Comparison

	Although not to be covered in great length, it is important, when evaluating the process of Software Development that utilises Agile, to understand how it differs to that of Traditional Software Development processes such as the Waterfall Method. 
[image: ]
[bookmark: _Toc533764839]Figure 1: Agile Vs Traditional [3]
Figure 1 illustrates how an Agile Software Development process differs to that of Traditional. Importantly from this we can denote that the risk between the two differs greatly: Traditional methods have a huge risk factor when the product is released, this is due to the fact that the customer can only determine if the product is fit for purpose once it is released. 
As noted in the Introduction, due to Agile consisting of continuous bursts of development, testing and releases, risk management is for more effective when working with Agile. 

1.3 [bookmark: _Toc533764821]Agile | Stages and Processes

	Agile makes use of an SDLC to provide an overview as to the stages and processes involved throughout an Agile Software Development Process. Interestingly we see the DVLA break these down into phases, such as Discovery, Alpha, Beta and Live. 
[image: ]
[bookmark: _Toc533764840]Figure 2: Agile SDLC [4]
Figure 2 outlines the process involved throughout an Agile SDLC lifecycle. Sections 1.3 ~ will look to discuss the above and detail the stages undertaken, as well as the processes within.
1.3.1 [bookmark: _Toc533764822]Agile | Stages and Processes | Requirements | Discovery

	The Requirements stage within the Agile SDLC is otherwise referred to as the Requirements Gathering Phase. It’s during this stage that user requirements are compiled in the form of User Stories. These User Stories are often in the format of:
As a [Type of User], I would Like to [Function to Perform] so that I can [Business Value]. 
The above is otherwise written from the perspective of the Actor or the person who will be using the service. 
User Stories are important as they allow the Agile team to gain an understanding into the scope in which the system. Importantly, the DVLA suggests that, User stories describe a user and the reason why they need to use the service you’re building, further suggesting that, they’re essential to building and running a service that meets user needs [5].
Further expanding upon sections 1.2 ~ and Figure 1, using the above we can see how this plays a critical part in the success of the project.
Finally, there are some important parts to user stories that need to be covered before moving on:

· Acceptance Criteria: These can be included within User Stories to help form a list of outcomes that can be used to create a checklist: This checklist can be used to help confirm that your service is performing its job. Below outlines an example of Acceptance Criteria, as suggested by the DVLA:
[image: ]
[bookmark: _Toc533764841]Figure 3: Example of Acceptance Criteria [5]

1.3.2 [bookmark: _Toc533764823]Agile | Stages and Processes | Plan | Discovery

	Unlike traditional methods of planning whereby once planning was performed, going back to make changes to this plan was rare: Agile sees planning revisited throughout the SDLC: For example, once we understand our users more, our plan may change.
Importantly we see a Team Wall being utilised for planning, often containing our User Stories. Furthermore, planning is used to detail the work that will be carried out over future iterations and sprints: A sprint is a period of time allocated for a particular phase of a project. Sprints are considered to be complete when the time period expires [17].
[image: ]
[bookmark: _Toc533764842]Figure 4: Plan User Story-Backlog Sprint [6]
Above illustrates how our user requirements can form a Product Backlog, this is then planned for a Sprint Backlog which is then actioned upon in burst 2 weekly periods, with daily Scrum meetings whereby team members can talk about their progress on backlog items as seen in Figure 5. 

[image: ]
[bookmark: _Toc533764843]Figure 5: Product Backlog [12] 

1.3.3 [bookmark: _Toc533764824]Agile | Stages and Processes | Design | Alpha

	At the end of the Requirements Gathering and Planning stages, documentation should be produced outlining requirements and planning, an SRS or Software Requirements Specification is such as document and will be used during later stages.
Technical design requirements are prepared in this phase by lead development staff that can include architects and lead developers [7]. There are many design considerations to be taken into account when going through the design stage, such as:
· Risk Analysis | Design Considerations:
· Threats and Vulnerabilities | Such as External Entity Interaction
· Legacy | Such as Systems and Code
· Functional Analysis | Design Considerations:
· Interface Design | Such as Input Fields
· System Workflow | Such as expected progress through an application
· Non-Functional | Design Considerations:
· Resource Constraints | Such as System Resources, RAM, Disk Space, Bandwidth
· Extensibility | Such as, will current system support allow for new enhancements

1.3.4 [bookmark: _Toc533764825]Agile | Stages and Processes | Develop | Beta

	The objective of the beta phase is to build a working version of the service based on your alpha prototypes [8]. This is otherwise our Development stage of the SDLC, and where we build upon the previous stages.
Importantly we should, if the previous stages have been completed correctly, find that the Development Stage should be the least complicated stage but also the longest lasting. 

1.3.5 [bookmark: _Toc533764826]Agile | Stages and Processes | Testing | Beta

	Unlike Waterfall, when applying Agile to your project, testing begins almost immediately, even before the code is developed. Importantly, in an agile model, test plan is written and updated for every release [14].
[image: ]
[bookmark: _Toc533764844]Figure 6: Agile Testing Lifecycle [14]
Above illustrates again, the iterative process of Agile, here we create an MVP or Minimal Viable Product which meets the needs of stakeholders, and upon the we continue to build and test until a product is deemed to be suitable for release or production. 
The test plan introduced above can consist of the following items:
· Testing scope
· New Functionalities to be Tested
· Load and Performance Testing
· Deliverables and Milestones
There are many different types of tests that can and need to be performed during a Software Development project such as:
· Unit Tests | As the name suggests, Unit Testing is the process by which individual units of source code, such as Methods and Classes are tested: Importantly, this is otherwise referred to as White Box Testing. These types of tests are particularly important when working under Agile as it affords us the use of TFD and TDD or Test First Development and Test-Driven Development: Whereby tests are created for source code, before the implementation or writing of the code. 
· Importantly topics of consideration when performing Unit Testing is that of:
· Stubs | Stub Objects, such as Methods, allow us to perform “Primitive” functionality tests.
· Mocks | An empty object such as Methods or Classes, that are used in place of “Completely Implemented” objects to facilitate testing.   
· Acceptance Tests | Acceptance Tests are done when we feel like the product is nearing its move from Beta to Live. Here we are concerning ourselves with, “Does it fit what the client has asked for, has it finished”.
Testing provides several advantages when working under Agile. The great benefit to unit testing is that the earlier a problem is identified, the fewer compound errors occur [15]. However, it must be noted that although beneficial, this does present some problems as it requires a steep learning curve on the part of developers and testers alike. 

1.3.6 [bookmark: _Toc533764827]Agile | Stages and Processes | Deployment | Live

Once we have managed to meet our user requirements, software can move from Beta to Live. Importantly, Agile promotes a “Continue to Improve” ethos when promoting services to Live. The DVLA suggest that after we go Live we should continue to think about [16]:
· Continue to perform user research
· Monitor your service
· Practice Vulnerability and Penetration testing against your service
· Maintain QA
· Test new features to make sure they’re accessible
The DVLA further goes on to suggest that, you should repeat the development phases (discovery, alpha, beta and live) for smaller pieces of work as your service continues running. Keep finding things that need improvement, do research to get the best solutions, iterate, then release [16].


2. [bookmark: _Toc533764828]Chapter Two

2.1 [bookmark: _Toc533764829]Agile | Case Study 

	To better understand Agile principles and processes outlined in Chapter One: Chapter Two will look to present a real-world case study of an Agile Software Development Project. This will help present a picture of Agile in the real world: Furthermore, this section will look to identify roles within Agile lead projects.
2.1.1 [bookmark: _Toc533764830]Agile | Case Study | Infosys Limited

	Through this paper, we discuss some of the practical aspects, pros and cons of applying agile principles to different types of IT projects [9]. 
2.1.1.1 [bookmark: _Toc533764831]Agile | Case Study | Infosys Limited | Project Background

	During this case study, the project regards an online portal for a national university. The portal is intended to service students for online, offline sessions and artifacts. The software proposal would consist of the following high-level requirements [9]:
· The Student can register for a program as well as course, and have access to online sessions
· Recordings and studying material for all sessions to be made available
· Admin Management System
2.1.2 [bookmark: _Toc533764832]Agile | Case Study | Infosys Limited | Project Development Methodology | Roles

	During the introduction, it was suggested that Agile acts as an Umbrella methodology for a number of project development frameworks: The most popular consisting of Scrum, Kanban, XP and many, many more. 
The proposed case study [9] made use of the Scrum Methodology or Framework to complete the software development project. 
As suggested there are varying roles within these frameworks, with a Scum team for the project being made up of:
· Chief Product Owner | Product owner is a scrum development role for a person who represents the business or user community [10]. The proposed case studies Chief Product Owner consisted of the Universities Product Owner as well as representatives from affiliative colleges, to make up a collection of Product Owners.  
· Scrum Master | The Scrum Master or Team Lead is responsible for ensures that the Agile process is being followed during the project. Scrum Masters can also play a coaching role within the team, helping to educate the team in Scrum [11]. Importantly, Scrum Masters play a unique role within the team, helping other team members to communicate, co-ordinate and co-operate with each other. Scrum Masters effectively help a team work without restrictions or distractions.

[image: ]
[bookmark: _Toc533764845]Figure 7: Scrum Master [13]
· Scrum Team | The Scrum Development Team, as the name suggests, are responsible for the developing of the product. The Development Team consists of Testers, Business Analysts and of course Developers. Testers create tests to be run against the software that is being created, following practices such as TFD or Test First Development and TDD or Test-Driven Development. Team Members within the Development Team will be responsible for identifying the complexity of the project as well as reporting the status of the project during Scrum Stand-ups.
[image: ]
[bookmark: _Toc533764846]Figure 8: Case Study Scrum Roles | Artifacts [9]
2.1.3 [bookmark: _Toc533764833]Agile | Case Study | Infosys Limited | Challenges Facing Large Scale Agile

	Due to the collaborative nature of Agile, there are several drawbacks that large-scale Agile development projects face. In our case study we see a number of these highlighted, such as:
· Large, distributed teams rely on mechanisms such as video conferences and online meetings to conduct Scrum ceremonies: This can present problems such as time zone restrictions.
· Having remote Product Owners presented time delays as Owners had to synchronize between themselves before responding.


2.1.4 [bookmark: _Toc533764834]Agile | Case Study | Infosys Limited | Large Scale Agile Benefits

· Working Software- Since the e-learning portal was a large-scale project, we could start with smaller achievable modules [9].
· Reduced project failures- Involvement of client during the entire project lifecycle leads to lesser project failures [9].
	The second point above is very important as it goes back to the comparison between Agile and Traditional methodologies. Having client involvement drastically improves the success chances of the project as there is repeated feedback throughout the SDLC and we do not have to wait until the end of the projects lifecycle to understand if the application is fit for purpose. 
2.1.5 [bookmark: _Toc533764835]Agile | Case Study | Infosys Limited | Final Thought

	Though for large scale development projects we need to enhance various agile practices, still adopting agile methodology is definitely a better approach for small as well as large scale distributed development projects [9].

[bookmark: _Toc533764836]Conclusion

	Agile is a widely adopted methodology which has been adopted by many organisations looking to streamline their project development processes. 
However, Agile which is certainly beneficial to Software Development, cannot be used for every type of Software Project: The approach you take to your Software Development largely depends on the product in which is being developed. We may need to consider taking a more traditional approach such as Waterfall if we are design critically important systems such as power plants or nuclear reactors. 
To summarise, Agile allows medium sized groups to work on projects that require large amounts of collaboration with their customers. Here we can ensure that problems are detected early and products are released frequently for consideration: The iterative and incremental approach to Agile cater for this. 
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