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1. Introduction

This reflective, yet hopefully short, report will be regarding a week-long agile
sprint to develop a function database that is controlled through a Java console
application. The random team voted on a scenario to create a vehicle rental
management system, where customers book rental vehicles across a multitude
of locations and managers deal with issues. Using basic requirements, we
designed the application and database from the ground up, and then
implemented using agile development principles.

2. Software design evaluation

This section will discuss, the design decisions made, why they were made and
how agile is involved throughout them all.

2.1 Scenario Requirements

The chosen scenario had design requirements that were interpreted and
understood in a certain way. Typically, clarification in an agile development
madel, such as scrum, would include the product owner within the design. Not
having that, caused problems with interpretation such as what is meant by
“vehicle collection”, “suspended” or “payment details”. Not having a real
business to model, no product owner and no time to waste, the team decided
to agree on something. This illustrates, the real benefit of agile software
madels focusing on customer collaboration rather than contract negotiation, as
the final product would be of a much more “expected” quality with a direct,

understood product owner.




Furthermore, due to lack of understood separation in requirements, it became
difficult to decide what a customer’s functionalities are and what managers
functionalities are, this may cause some issues with the design expectations,
further on. We overcame these challenges by communicating together and
voting on everyone’s ideas.

2.2 Agile process

Our team had decided to incorporate agile development in the way that we
find it most useful. During our sprint planning, we decided to use User Stories,
to map the features based off our understanding of the scenario requirements.
We used Trello (Appendix 1) to place the stories onto a Kanban-like board, and
agreed work in limit of 2, this allowed people to work at their own pace which
may have caused some people to do more than others but proved more

effective in getting features complete.

2.3 User Stories

To ensure user stories were of high quality, we defined a Definition of Ready,
and for overall quality we defined a definition of done, which is available on
our GitHub’s readme (Appendix 2). This helped ensure that the stories that we

work are implementable and that we know what to do during story review.
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major issues when trying to produce an overall minimal viable product.

In addition, during sprint planning we categorized each story to its believed
area, using colors (Appendix 3) which helped people choose their most
relevant user story next. Furthermore, during design of the system, we came to
realization that there will be a lot of code repeats, so we added additional tasks
to handle repetitive tasks, so where the user stories needed that function, it
stayed as a dumb call to a function, allowing for iterations of work to improve
the overall product. One such user story can be seen here, which prints tables
from a given data call:
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The above story shows, how Trello has helped us track our progress
throughout development, and it also shows how each story was given a testing
criterion as according to our definition of ready. Although discussing the code
during sprint planning, typically does not happen, leaving comments helped us
share our knowledge on how to implement things saving overall time in
research, especially so when considering we are inexperienced developers.

2.4 User Stories

This section will overview some user stories, their design decisions, their
quality and the estimates that were conducted.

2.4.1 \Vehicle Search
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The image shows a user story for searching vehicles, this is a repeated
requirement, which in future iterations should receive a templated
function. This user story fulfills the requirements by allowing users and
managers to find a desired vehicle to book, remove, add maintenance,
swap, request vehicle collection and find availability. It's got a medium
story rating, as it has to combine multiple tables to provide useful
information and due to the range of inputs and validation that a String
search introduces. Following the definition of ready, the story has a
testable criterion, is independent, self-explanatory and understood. After
implementing this, the function was adapter for other search components.




2.4.2 Add vehicles

& As a Rental Manager | would like to add vehicles so that | can keep my
car records up-to-date
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Again, this user story should be simplified in the future through a creation
of a create object template, within this project technical debt was building
as the functions became more advanced and supported better validation. A
function should be reworked to allow for a creation call and certain input
variables that could be repeatedly used throughout the program. The story
exists to fulfill the requirement “the ability to add a new vehicle” and meets
the definition of ready and definition of done. Its currently rated at 3 story
points, but this is an original underestimate considering the difficulty faced
for this story it should have been more of a 5 or even an 8. Although
underestimating is to be expected with inexperienced estimators.




2.4.3 Remove Vehicle
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This story is similar to the above two, but instead of getting data, it is
performing a delete operation. Although it is in its second iteration and does
not handle the aftereffects of removing a record, through our design
decisions a suspend operation would be sent before removal to inform a
user that their rental is suspended, once a certain time passes it would only
then get deleted or even then stored in a log if it was a professional use.
QOverall, the story has a high story point count as delete operations were
riskier in the team’s thoughts in the beginning of the Sprint, but now the

input validation that it has is worth 5 story points in my opinion but not the
deletion itself.




2.4.4 Overall Agile Evaluation

The team, including me, have all become good users of version controlling
(GIT), which has reduced a lot of the pain of continuously integrating
projects, by having a pull request restriction set up on GitHub to ensure
code is checked before being merged, higher quality code is typically
produced. Although there are still struggled with my personal use of agile
development and my lack of iteration over smaller increments, instead my
iterations tend to be larger and more polished which sometimes leads me
to wasting time, although it is slowly improving. When considering this
sprint, there were difficulties in understand project requirements and lack
of separation of product backlog and sprint backlog which has caused too
many stories to be taken on at the same time, that’s why the sprint was not
fully complete, and tasks are left over, in addition with my own desire to
polish work unnecessarily.




3.0 Database evaluation and implementation

At the beginning of the sprint planning, we realized the complexity and size of

the database portion of this project, after sprint planning, we produced a
relational database overview that was normalized to third normal form. This

Database diagram (Entity Relationship) visualizes the relationships between
tables using standardized notation arrows, as well as lists table articles. This

showed a transparent overview of the database and allowed everyone to
understand how it is worked Further in this section we will discuss some of the

design decisions made for the tables.
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3.1 Table decisions

It's difficult to decide how table relations are structured without having the
actual business data usage. We began designing the database by listing the
nouns that are entities, and descriptive words that are fields, and then
discussing the relationships between them. After drawing the nouns and
linking them together, we discussed what fields each entity will require. After
all entities were filled with fields, we then removed transitive properties where
data could be acquired through a join and added foreign keys. Finally, we
discussed if fields need any form of validation, such as not being null.

3.2 Database Implementation

We used PostgreSQL as our database because members of the team have
previous experience working with it and its compatible between multiple
platforms. We began using Databases through java JDBC, this is driver that
caommunicates with an SQL server and can send it SQL commands and receive
back Result Sets. As this was the only way we knew how we got too farin to
change it to any other way, which made things go through a helper class and
java seeding classes.




3.3 User Story Queries

This section will overview the previous user stories and overlook their database
implementation

3.3.1 Vehicle Search
3.3.1.1 Table creation

Vehicle
Table is created in the DatabaseSeeder.java, which calls a JDBC create query to make

the table, which can be seen above. The table creation follows the ER diagrams and
provides some validation. Table creation is tested by a JUnit test that tests all table
creations at the same time, as can be seen below:




3.3.1.2 Table seeding

Table seeding is used to fill tables with fake information. The above code inserts a given
number of rows into the table with each new row being completely random and different
from the other, this creates realistic fake data that varies every test, ensuring robustness.
The benefit of using a programmatic approach like this instead of a Query table is that it can
be accessed from within the program easily, and modified by user inputs, although for
development this was not necessary. It is also Tested by Junit to ensure that it runs into no
problems and has error handlers during execution.

3.3.1.3 Search function

The search function relies on the helper Database Handler class, which gets a connection to the database
that’s already established and returns the data that is given by the user inputted query. SQL inputs are
sanitized by PreparedStatements which is recommended by java, this ensures all user inputs are taken as
Strings preventing SQL injections.

The above SQL combines the vehicles and location table with a join and then runs a query with the user
searchTerm that finds the designated columns likeness. If any of the rows in the joined table have any
likeness to the search string, they will be outputted to the user in a ascii table format:




3.3.2 Add vehicles

Adding vehicles calls another helper function to insert row, the user provides information
through a long console input parsing, which allows a query call to the database to insert a
row.

The above helper function sanitizes the statements and ensures that SQL injections cannot
be added from user input.

Further Junit is used to test adding vehicles, adding multiple vehicles and to ensure that

Tables get updated with these vehicles.




3.3.2 Remove Vehicle

Removing vehicles is done in a similar way, user inputs are taken through a console

and sent to a helper function:

These user inputs are put into an SQL call that go through a helper function that sanitizes
statements and returns true if it succeeds




This is also tested through JUnit to ensure that vehicles are able to be removed:




4. Coding and Testing
Testing is done through Junit for each function, due to my lack of
understanding, was unable to test the console inputs but was able to take
functions outside of console inputs and test them which is shown through my
user studies:

4.1 User Stories

This section will go over the previous user stories and look at their java
implementations

4.1.2 Vehicle Search

nenVehicleSearchi)

Input uses utility class to parse in order to ensure that the correct type of input is passed to
the Query.

This Utility can be seen on the next page:




Unfortunately, there is no user testing in any of the console inputs as | could
not find a way to use Junit with console Inputs reliably.
But testing is run on the Data queries and table queries




Reflection

Overall, this project has further developed my agile working skills and
provided another opportunity to work within a team to develop my
versioning tool skills. Although the entire sprint backlog/product backlog
was not complete, but this is most likely due to the team taking on too
much work, the final product is functional and provides a minimal viable
product for customers and managers. In addition, throughout | have
further developed my mentoring skills by pair programming and assisting
other people with their work. In the future, | need to get better at
estimating how difficult tasks are and get used to underestimating rather
than overestimating so | can always produce a better result than what |
have promised to do. In this project, not having a proper product owner
created an interesting show case about how important they are in
establishing the requirements for the product and clarifying design
decisions, this makes me appreciate agile development methodologies.

When it comes to databases, the use of various SQL joins and a relational
database creation has helped me put my learnt skills to the test
especially in this chosen project. Although normal SQL queries were not
created and instead Java JCDB was used, the combination of
communicating with PostgreSQL and the application has taught a lot
about importance of security on SQL injection attacks and how
separation of databases and software is a necessity to provide better
testing for the database.

When it comes to software development and testing, | saw how
important it is to develop tests while developing functions as otherwise
the project will become too big to manage. In addition, its possible to
write functions to be easier and more manageable to test by simplifying
large functions into smaller ones, and as such makes programs more
robust. It has also allowed me to examine the project from a top-down
view revealing all the code repetition and how functions can be
rewritten to be more efficient and repeat less with templating and using
helpers. This also makes code more robust and reduces chances of

failure, through user errors.
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© Acceptance criteria must exist and be understood by team.

© Has no more than 3 acceptance criterias.

¢ Has been estimated by the team.

Definition of Done:

o

o

All tests pass.

°

No bugs outstanding.

Push has been peer reviewed.

The story has been fully tested.

The story has been fully developed.
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Kartastic Report

GRADEMARK REPORT

FINAL GRADE

82/100

GENERAL COMMENTS
Instructor
Software design evaluation (30): 26

Database evaluation and implementation (30):
4

N

Coding and Testing (30): 23

Reflection (10): 9

A good, cohesive report which has clearly been
well-structure and considered.

It would have been nice to see a more detailed
overview of the user story map and discussion of
the overarching design process therein.

Some good reflective comments in each section.

A well-written and fully featured solution to the
problem. The code is clean, though would benefit from
a few more comments in places. The structure of the
code is logical and well-considered.

The vehicle class appears to be well tested, but the
remaining code lacks coverage.

Clear representation of the database requirements
represented through the ERD. Be careful to test for
data duplication, there's some rationalisation possible
around rentals/payments. Otherwise a good solution.



PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12

PAGE 13

PAGE 14

PAGE 15

PAGE 16

PAGE 17

PAGE 18

PAGE 19




