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Abstract

This report introduces and evaluates the Drivers Vehicle Licensing Agency’'s (DVLA)
implementation of Agile against the values found in the Agile Manifesto. The DVLA use
practices from the Scrum and Kanban frameworks to help integrate the Agile values into
their working philosophy. Some of the more important concepts of the implementation are
introduced and discussed, like user stories and sprints. Also covered is how the DVLA en-
sure a working code focus is at the heart of development through different forms of testing
and continuous integration, through Cucumber and Drone.io. The report concludes that
the DVLA’s form of implementing Agile meets or surpasses each of the 4 values observed
in the Agile manifesto thus the DVLA’s implementation of Agile is proven to be a very
strong example of how Agile can govern development work.

1 Introduction

Traditional software development methodologies such as Waterfall focused on a fixed and easy
to follow framework as a project progressed through the 6 stages of development, known as the
software development life cycle, shown in Fig. 1.[1] Methodologies like Waterfall were discovered
to have a number of disadvantages, like testing happening late in the cycle causing increased
cost to fix errors and the inability to deal with requirement changes effectively.[2]
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Figure 1: The Software Development Life Cycle.[3]

To deal with the difficulties and disadvantages of older methodologies in the spring of
2000, 17 renowned software engineers held meetings to discuss practices that could increase




development speed and efficiency.[4] The Agile manifesto, as seen in fig. 2, was born out of these
meetings, as a set of values which put more emphasis on working code, customer requirements
and allowing for changes in requirements to be implemented easily.[4] Also discussed were the 12
principles of Agile, seen in fig. 3. which come from following the Agile Manifesto.[4] In reality
the concept of Agile moves away from strict frameworks and linear development paths in favour
of installing a belief system that attempts to embrace and mitigate the impact of change and
disruptions to the efficiency of the team, putting a focus on collaboration, communication and
the working code.

This report aims to introduce the way the Drivers Vehicle Licensing Agency, DVLA imple-
ment the Agile values and evaluate the effectiveness of this approach. The main conclusions
gathered will be based on how well the DVLA practice fits the Agile Manifesto. Testing prac-
tices will also be a feature of this report as the concept of working code is such a significant
part of the manifesto.
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Figure 2: The Agile Manifesto. [4]
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Figure 3: The Agile Manifesto.[5]

2 DVLA Implementation of Agile

As the Agile methodology is not a strict framework, the DVLA choose to adopt working prac-
tices from the Scrum and Kanban frameworks to support their Agile approach. The evaluation
provided will be based on how the DVLA's practices ensure the Agile manifesto is satisfied.




2.1 User Stories

Requirements in the world of Serum are written from the perspective of the user and go through
several stages of refinement before work can begin. In early stages requirements may take the
form of an overarching statement known as a theme.[6] Themes are then refined into initiatives
which tend to include the path the user is required to take to satisfy the theme. The next
stage of refinement separates an initiative so that each step in the path is its own individual
issue known as an epic.[7|Finally epics are refined into user stories. Whereas epics are typically
features, user stories are said to be the smallest amount of work required to achieve a goal.[§]
This process is illustrated in fig. 4.

Once a user story is refined it is stored in the product backlog. The short nature of user
stories enables momentum to build within the Scrum team as completing smaller tasks regularly
encourages confidence and provides motivation to the team. User stories typically have an
acceptance criteria, also known as a definition of done, which must be met so that the story is
marked as complete.[9)]
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Figure 4: Refinement Road Map[6)]

An example of a DVLA user story can be seen in fig. 5. From fig. 5, it is evident that there
are three components to a user story. the first component is the type of user, the second is the
goal that needs to be completed and the final component is the advantage that completing the
story would bring. The DVLA’s usage of Jira allows for the Scrum team to assign each other
to user stories whilst also displaying the number of story points the story was estimated to be.
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Figure 5: Example of a DVLA user story

2.1.1 User Story Estimation

Following refinement, a user story must be estimated before development work can begin.
Estimation is the process of assigning story points to a user story. In the DVLA story, points
take the values of Fibonacci series numbers up to a maximum of 13. Story points reflect both the
amount of time needed to complete the story and the story's complexity.[10] Prior to assigning
story points, the Scrum team will have a discussion about how best to complete the story and




make note of any sub-tasks. After the discussion ends the team will do a round of planning
poker.[11] Each team member will assign a card equal to the value of points they believe a
story should be and everyone reveals their cards at the same time. If each member agrees on
the same value that value is assigned.[11] If not, the highest and lowest estimators explain their
decisions and then another round of planning poker begins. This process is repeated until a
consensus is reached.[11]

The advantages of user story estimation is that it ensures high level discussion which engages
the whole Scrum team, ensuring that everyone has a clear idea of the tasks that need to be
carried out. Estimating stories in this way ensures that each team member feels comfortable
to express opinions and it is possible that the team will spot similarities between user stories
that make collaboration viable.

2.2 Scrum Roles

Scrum ensures solid lines of communication between the development team and the customer
by introducing three clearly defined roles of responsibility. These roles are:

1. Product Owner
2. Serum Master

3. Serum Team

The product owners job is to take ownership and maintain the product backlog.[12] Ad-
ditionally they are responsible for liaising with any other stakeholders.[12] In the DVLA the
product owner role is assigned to a service designer. The Scrum master acts as the facilitator
for the Scrum team. The Scrum masters job is to clear any issues, ensure collaboration be-
tween the team and the product owner whilst maintaining the Agile beliefs are followed by the
team.[13] In the DVLA the Scrum master is also a line manager however this is not common
practice outside of the DVLA. Members of the Scrum team undertake the development work
required for a project, organising the work amongst themselves.[14]

2.3 Sprints

The Scrum framework uses an incremental approach to the development process. Each incre-
ment is a time limited period known as a sprint. Sprints begin with a meeting known as a
sprint planning meeting. Each sprint has a sprint goal and lasts a minimum of two weeks.
Each day the Scrum team and Scrum master will attend a daily stand up. Sprints end with a
sprint review and a sprint retrospective.

2.3.1 Sprint Planning Meeting

A sprint planning session is a meeting which involves each of the Scrum roles where the main
objective is to determine what the teams capacity of story points will be during the next sprint
and then promote stories from the product backlog to the sprint backlog until the teams capacity
is reached.[15, 16] Story estimation takes place in this meeting. Tasks may be allocated by the
Scrum team to individuals during the meeting.[15] This allows members to be aware of what
each other are working on meaning that opportunities to collaborate arise naturally. To close
the meeting a sprint goal is assigned by the product owner.[17] Typically the sprint planning
session is fixed to a maximum 2 hour duration.[15]




2.3.2 Daily Stand Up

The daily stand up is a meeting where each Scrum member answers three simple questions:
e What did you do vesterday?

e what do you plan on doing today?

e Any known impediments?

The daily stand up should last 15 minutes with any issues being dealt with outside of the stand
up.[18]

2.3.3 Sprint Review

During the sprint review the Scrum team will demonstrate any working code completed during
the sprint to the Scrum master, product owner and any additional stakeholders that have been
invited to the meeting.[19] Typically discussions take place between the entire cohort on what
should be prioritised during the next sprint as well as any changes that are needed in response
to requirement changes.[19] A sprint review is typically fixed to an hour.[19]

2.3.4 Sprint Retrospective

During the sprint retrospective, the Scrum team provide feedback on the sprint in an open and
honest reflective format, discussing what went well, what went bad and what could be improved
in future. Only the Scrum team and Scrum master attend the retrospective.[20] The Scrum
retrospective is fixed to an hour duration.[20]

2.4 Product and Sprint Backlogs

The product backlog is a collection of the user stories that need to be completed during the
project. The DVLA keep the higher priority user stories towards the top of the backlog. The
product backlog is owned and maintained by the product owner thus stories in the product
backlog can not be edited by the Serum team.[21]

Fig. 6 contains an example of a product backlog for one of the development teams of the
DVLA. The DVLA product backlog contains not only user stories but also spikes and major
bugs that need to be resolved. Spikes are created to reflect a form of impediment that needs to
be addressed before some stories can progress. The Jira software allows the DVLA to link spikes
to particular user stories so that when the story being affected by the spike is brought into a
sprint the spike is also. Unlike user stories and bugs spikes do not get estimated. Unresolved
bugs are added to the product backlog as typically the product owner and users satisfaction
with a service would be impaired by them.

The sprint backlog is a collection of user stories that have been refined, estimated and
selected to be a part of the active sprint in a sprint planning session. The sprint backlog is
owned by the scrum team. User stories in the sprint backlog typically contain a list of sub tasks
needed to complete the story. Fig. 7 contains an example of a sprint backlog for a development
team in the DVLA. From fig. 7, 'DAGOBAH’ is an example of a tag used to note stories
that need to be contained within the same release of a project. Each story is also assigned a
individual code like "TLS-100" for quick reference. After a sprint has began, the Jira software
populates a Kanban board with the contents of the sprint backlog.
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Figure 6: Product Backlog From a DVLA Development Team
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Figure 7: Product-Backlog From a DVLA Development Team




2.5 Kanban

The Kanban framework in it's simplest form would be a board with three columns.[22] The
aims of Kanban are to minimise work in progress, manage work flow and improve collaboration
between team members.[22] The DVLA Kanban boards are reflective of that teams active
sprints. Jira allows the DVLA to see a Kanban board based on user stories as a whole or focus
on the sub tasks of a story.

An example Kanban board used in the DVLA can be observed in fig. 8. The DVLA version
of a Kanban board includes a column for blocked sub tasks on top the traditional three columns.
Tasks in the blocked column are unable to be completed due to an impediment. The Jira shows
which team member is responsible for each sub task.
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Figure 8: Example of a Kanban Board[22]

2.6 Collaboration

One of the reoccurring themes of this section is how the measures put in place by the DVLA
enable strong collaboration. Collaboration in the DVLA is really in the hands of each developer,
as effort is made to ensure awareness of each team members goals for the day, organising
sessions for mob programming or paired programming becomes very simple. These forms of
collaboration ensure discussions take place amongst the team whilst also aiding the professional
development and learning of team members. The DVLA harbours a strong community feeling
within it’s software engineering departments where anyone who needs help, can openly ask for
it and they will usually find the answers they need quickly, even if they have to go outside of
their own team.

3 Testing

Emphasis on testing comes naturally as a part of the Agile process. Agile focuses on the working
code and to identify code is working, extensive testing should be carried out. The DVLA use
various technologies to fulfil this need. Cucumber is their primary testing framework, whilst
using Bitbucket for version control enables the DVLA to integrate continuous integration tools
and testing software into their standard workflow.




3.1 Cucumber

Cucumber is used by the DVLA as it’s language, Gherkin, is very human-readable meaning
a developer could show the tests to a person with no technical knowledge such as product
owner and the product owner could understand what is happening in the test.[23] Furthermore
a product owner could even help in the creation of tests. Tests written in Cucumber state a
scenario and then follow a "given, and, when and then” format to specify what actions need to
be taken to satisfy the expected output. This can be seen in fig. 9. Cucumber is often found
in behaviour driven development (BDD) environments. BDD is the process of testing code as
development is in progress.[24] In general BDD is believed to be the Agile method of testing
as stating scenarios allows the tester to test from different user perspectives.[24] Problems are
found quickly in BDD environments as the code is tested straight after it is written rather than
at the end of the development which leads to savings in the cost of a development.

View items by status
Given that Jane has a todo list containing <tasks>
And she has completed the task called <completed task>
When she filters her list to show only <filter> tasks

Then her todo||ist should contain <expected>

Figure 9: Cucumber Example Statement. [25]

3.2 Bitbucket Version Control

Using Bitbucket enables and supports collaboration on projects as each team member is able
to create a branch for the user story they are working on. When a user story is completed the
branch can simply be merged into the master without disrupting anybody else in the team.
There is a specific process for this which can be seen in fig. 10. Before being able to merge
back into the master branch the code must pass a few stages of continuous integration tools to
try to prevent errors from reaching the master branch.

Create a New Branch ‘create a pull request from
through a JIFA ask. Lo your branch 1o the master ' e ‘

|

- o chack docker build h
Code your stuff [  created Bwough JIRA (git your on . @t push ongin
checkout branchname) drone o (dont forget 1o login) yourbranchname
func
un
master - branch Resove > —s
e o Lo bundle exec rspec Bundio susc Rbocop -

Figure 10: DVLA Workflow Diagram




3.2.1 Continuous Integration Tools

As seen in fig. 10, the DVLA use RSpec, Rubocop and Drone.io as their contiuous integration
tools. RSpec is a domain specific language used for testing Ruby code. RSpec is seen as the
most widely adopted ruby testing framework, especially in the rails community, having been
downloaded over 480 millions times.[26] As Ruby on Rails is one of the main languages used
in the DVLA the use of RSpec comes naturally. Rubocop is a linting tool and code formatting
designed for Ruby which is used by the DVLA use in edition to ESLint to enforce a coding
standard across all of it’s development teams.[27] Maintaining a coding standard in this way
helps to ensure that a developer can read and understand code even if they did not write it
themselves opening up collaboration avenues. An example of Rubocop in use can be seen in
fig. 11. Asseen in fig. 11, after detecting issues with the code, Rubocop reports each issue in
the terminal. It is possible for Rubocop to fix any issues detected by it's self. Rubocop also
removes any white space from code which is important as white space interferes with Drone.io.

Drone.io is the continuous integration testing tool that the DVLA have built into the Bit-
bucket version control software. Each time a merge is pushed to the remote repository the code
must pass a Drone.io build. Drone.io is a four step process, the first step is to clone the initial
code. The second step is to perform a merge with the current version of the master so that
step three verifies the newly merged code. In the third step Drone.io antomatically runs all of

the test written in the project such as unit tests. Drone also runs a variety of other testing
and linting tools, including the likes of RSpec and Rubocop but also tools like CSS linting and
Gherkin linting. The final step is that drone.io will do a complete docker build of the code to
ensure that the code can be published correctly with no issues. Once the drone build passes
the branch that was merged with the master gets removed. Another useful feature of Drone.io
is that it keeps logs of each build, so that should you need to revert back a commit one can he
confident that a build was successful before reverting,.

Figure 11: Example of Rubocop Reporting Errors




trade-licensing-external-ui VIEW SOURCE

ACTOATY FEED

@ #210. Pull request #29: Feature/TLS-32 application submitted

@ detst
o

000

Figure 12: Example of a Successful Drone.io Build

4 Conclusion

The DVLA’s focus on the working code is clear to see as the use of Drone.io alone, includes a
vast number of testing and linting packages which are more than enough to build confidence in
code that successfully passes the build. Using Cucumber as a testing framework also helps foster
confidence in code. Cucumber also allows for the customer or product owner to understand a
test’s scenario, knowing exactly what is being tested and why.

The introduction of the Scrum roles means the customer has an active role in the develop-
ment process ensuring customer collaboration at all times. The product owner role in addition
to working in sprints allows the requirements of the project to change because introducing or
modifying a user story that’s in the product backlog cause no impact on the development team.
The sprint planning session and daily stand up gives freedom to the developer to interact with
each other and collaborate in any way they see fit. Furthermore, working using the Scrum
framework pushes developers to have more open and honest conversations at both a high level
and a low level. The Kanban boards used by the DVLA provide visual representation of each
developer’s current goals for the sprint meaning developers working on similar tasks will be
aware, opening even more collaboration avenues.

Effectively, the DVLA’s implementation of Agile ether meets or surpasses all four values
presented by the Agile manifesto. Therefore the conclusion of this report is that the DVLA's
implementation can be considered a strong reflection of the Agile way.
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