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1 Introduction

This report will outline how we emulated an Agile sprint over 5 days. The project in
question is a text-based console application written in Java called deviousMUD. Itis a
single-player dungeon adventure game where the goal is to escape while collecting as
much gold as possible. This report will include the agile process along with user stories
and planning, the database design and implementation, and the software design and its
implementation as well as testing. Finally a personal reflection will be carried out to
reflect on the work completed and the benefits of Agile.

2 Procedure

To tackle this assignment, a variety of resources will be used as references to support
and justify the content. When describing Agile, the Agile Manifesto [2] will be a core
reference, while the majority of references will come from journal articles available on
various online libraries such as IEEE, and books available on the UWTSD online
library. For evaluating the DVLA approach to agile, resources from DVLA's intranet
will be used.
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3 Use of Agile

3.1 User Story Allocation and Creation

To create the user stories, we collaborated on a Miro board. Firstly, the product requirements
were identified as seen in Figure 1.

Build a text based single player dungeon adventure game.
The aim of the game is to escape the dungeon with the most gold.

The player should be able to:

v Characters should be able to move between rooms
v Talk and fight with Non Player Characters (NPCs)

v Pick up items to help them fight

v Pick up spells that they can cast

Movement and commands:

v The player moves between rooms and passages through doors or openings

v When the player enters a room the game describe the surroundings to them

v A limited set of text command should be recognised such as “turn left”, “turn right”, “walk
forward”, “pick up <item>"

v The valid commands depend on the room that has been entered and its content

v Any conversations with Non-Player Characters will be menu driven with a list of possible
responses provided to the player

Figure 1: Screenshot of product requirements on Miro.
Next, we identified the user activities involved with the product requirements. We are then

able to break down each user activity with user stories that are required to be completed in
order for the user activity to be finished as seen in Figure 2.
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User persona

l.lsusmﬂu As 3 user | want to be As 3 user | want 1o be. As 3 user | want to be s 3 user | want to be. Az a plager when | e, |
given information tedd about NPC's in the tokd what obyects are in w war 10 be taken back

Release 1 about the game, 50| Foom 5o that | can the room 3o | can Interact with a NPC 50| 0 Ehe mamn men, 501
know how 1o play . ineract with them them NPC

can pliay again.

A5.3 user | want te be A4 2 user | want tha 5.2 user | want o be As 3 user | want to see
a0 start a new room described to me abia 5 sttack the sy inwantery 0.1 220
game, 50 | can play the 0 that | can enwsion Triunclly NI v | com loot Inberact with ftems
forma. what & osits ke Hhaie Hopy ik corpse

further

——

A aser | wann £ bnow Ao e | w0 b b

s i A% 3 user | mant 5o sedect

roGm are 1o thet | can g nems in my Iwencery 30
[ ek e that | can e, emarrine,

drop, or wiskd Bam

A5 @ ser | want b
dacide whether 1o
attack with a weapon
or.aspel

Figure 2: Screenshot of user story creation in Miro.

To estimate the effort required, we used a method called Planning Poker. This is a feature in
Miro where we can place down a card with an associated value which represents the difficulty
and effort required for each user story. On reveal, a discussion is carried out to reach a
conclusion on a single value. An example of this can be seen in Figure 3.
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Figure 3: Screenshot of Planning Poker session.
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Once the stories are created and estimated, we can create a new sprint in GitHub'’s
integrated project management which is a Kanban board that we can link user stories to
issues. A screenshot of this board and be found in Figure 4.

& adamisafk | deviousMUD Dwaes 1 frseee 1

Sprint 1 devicws! MUD N Az a user i want to be able to
e talk to the frisndly NPC ta get

Information about tham or the

Figure 4: Screenshot of GitHub project board.

Each entry can be assigned to a collaborator. My main role in the team was implementing
back-end functions as | was the only one with prior experience with databases and ORM. The
following entries are what was assigned and completed by me:

e Story: As a user | want to pickup items on the ground so that they are equipped and
increase my stats.

e Story: As a user | want to be able to start a new game, so that | can play the game.

e Story: As a player | want to be able to win the game after defeating a boss in the final
room, so that it is not endless.

¢ Task: Implement Hibernate ORM Models
¢ Task: Get Data from Database

The total story points in this sprint were 57. | was assigned a total of 31. This means |
contributed 53% of the total effort in this sprint. In reality it would be lower as the first user
story, starting a new game, was assigned to all of us as part of a group coding session. If we
divide that story point in 4 that gives me a total allocation of 23, which is 43% of the total
effort.
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3.2 Daily Stand-up Meetings

Each day, a stand-up meeting is hosted by the scrum master. The purpose of these
meetings is to establish what we were going to do for the day, what we did yesterday,
and any issues we might’ve faced. This is useful as by being aware of what the other
members are doing, we can avoid the situation where two people are working on the
same thing, or one person is doing a task which is dependent on another task being
completed by someone else. A screenshot of a stand-up meeting can be seen in Figure 5.

Figure 5: Screenshot of Stand-up meeting in Microsoft Teams.

3.3 Sprint Retrospective

By the end of the sprint, a retrospective session was done. This was used to identify
what went well, what didn’t go so well, and what could be improved. This is vital to
agile as it allows for use to potentially change something in between sprints. An example
of this can be seen in Figure 6.
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Figure 6: Screenshot of Sprint Retrospective in Miro.
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4 Database Evaluation and Implementation

4.1 Database Design

The design of the database began with the creation of an Entity Relationship Diagram
(ERD). This is to identify the tables, columns, and relationships between tables. By
reaching a standard schema, the classes in the application can be created surrounding
them. This diagram can be seen in Figure 7.

NPC
Room PK | NPC_id int NOT NULL
PK | room_ID int NOT NULL is_friendly Bool
room_name String NPC_name String
room_description String NPC_description String
number_of NPCs int health_value int
number_of_game_objects int armour_value int
is_boss_room Boolean gold_amount int
HFK1 | item_carried int
Game Object
PK | Game_object int NOT NULL Item
name String PK | item_ID int NOT NULL
description String item_name String
FK1 | item_carried int + item_description String

melee_damage int

magic_damage int

Player Score Board

PK | entry id int NOT NULL

player_name String

gold_score int

Figure 7: Diagram of Entities and Relationships.
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4.2 Database Implementation

I was responsible for the initial creation of the database, as well as the implementation of
ORM. The database was created using JetBrains’ DataGrip program as seen in Figure 8.

-] -]
arvion LI

Iten

{ item_id

itern_name
itern_description |oiglest
itern_melee_damage  int
itern_magic_damage  int

npe_item_carried:item_id

chest_tem:item_id

KPC

i nipe_id it
npc_armour nt
npc_description longtesxt

Chest

Figure 8: Screenshot of deviousMUD database in DataGrip.

Once the models were created by the other team members, I got to work in
implementing Hibernate and modifying the models to use JPA. First, I created a
persistence.xml file which is used to store the database connection information as seen
in Figure 9.

10




Adam Howells @

persistence.xml

XxmLns="http://xmLns
xmlns: ="http://
:schemalLocation=
http://xmlns.jcp

version="2.1">

>Hibernate JPA Configuration Examplec</
>org.hibernate.jpa.HibernatePersistenceProvider</
>
name="java
value

name="7

value="]

name="17
name="java
value="f

valve="Ta

Figure 9: Screenshot of persistence.xml

Once I could establish a connection to the database, I modified the models. Using Java
annotations, I defined the entity, the table associated with the entity (as per the ERD),
and the columns and any foreign key constraints. I also generated the getters and setters
used to retrieve data from the database as well as insert new data. This can be seen in
Figures 10 and 11.

11
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Room.java

org.example.entity;

oom"™ )

Room {

WF(HGNE = mhcr_icu)
e(strategy = GenerationType.

Integer -
Lumn(name = "ro
String
Lumn(name = "room
String
Lumn(name = "roon
Integer
Lumn(name = "roon
Integer
Lumn(name = "room

Boolean

Figure 10: Screenshot of Room model, showing Java annotations.

12
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Figure 11: Screenshot of getter and setter functions in Room model.

Next, I created the JPAULil class which handles the creation of the entity manager used
to submit queries to the database, as well as individual functions for retrieving or setting
data. Figure 12 shows how I used the persistence.xml file to establish an entity manager
factory, and a getRoom function which takes in an ID and gets the row of data in Rooms
based on the ID.

13
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Room.java JPAL JPALN java

ample.entity;

vtil.List;

JPAUtiL {
String
EntityManagerFac

EntityManagerFactory
== {

= Persistence.c

Room

EntityManager

Figure 12: Screenshot of JPAUTIl class.

4.3 Testing

The testing for the database involved Junit unit tests. Everyone on the team was
responsible for creating some tests. Figure 13 shows one of the tests I wrote.

14
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Figure 13: Screenshot of a unit test written by me.

{

15
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5 Software Design, Coding, and Testing

5.1

Software Design

The design of the software began with the creation of the UML diagram as seen in

Figure 14.

£4¢-'v Aray<NPC=: npeAmay

NPC

+ Board : gameBoard
+ Player: player

-

+ resetGame(): void

+ 5tring: description

+ Array<Chests:
+ boclean: isBossRoom

i Y

+ boolean: isFriendly
+ String: name

+ String: description
+ Int: healthValue

+ int: armourValue

+ Int: goldCarried

+ Hem: lemCarried

+ converseWith(): void

+ {): void
+ descriveNPCs(): voud
+ descriveChests(): vaid

+ makeBossRoom(): void

Chest

+ String: description
+ Item: emCarried

+ getitemy): ltem

+ String: name
+ Siring: description

+ melesDamage: int

+ magicDamage: int

Figure 14: UML diagram for application.

Board + tayer): void
1 Room(]: + woid
+ generateBoard(): vold
Player
Room + Siring: name
+ Siring: name +int: healthValue

+ Int: armourvalue
+int: goldCarried
+ ltem [2]: temsCarried

+ roomNum: attribute

+ mave(Direction): void
+ maveValidate(Direction): boolean
+ hitiNPC npc): void

+ reciaveHit(NPC npe): void

+ swapliem(tiem newliem): void

Direction

+ Enum: direction

16
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6 Reflection

The goal of the sprint was to “Create a simple text-based RPG, connect this to a
database for storing maps and recording player scores”. This was a success.

N
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GRADEMARK REPORT

FINAL GRADE

/ 2o

GENERAL COMMENTS
Instructor
Software design evaluation (30): 21

Database evaluation and implementation (30):
0

N

Coding and Testing (30): 27

Reflection (10): 4

The report is clearly badly rushed and lacks detail,
largely comprising diagrams tied together by limited
discussion (therefore, the report doesn't truly reflect
your contirbution to the overall project).

Good evidence of teamwork, clearly you worked
together well and formed good practices.

A very impressive implementation overall - clearly a
significant amount of effort went into this and it was
evidently a labour of love.

Ensure when creating user stories that the useris
given a persong, e.g. call them "player" instead of
"user".

The team has clearly put significant effort into learning
about ORM and this has produced a nice real-world
type solution. While we were expecting traditional
database queries, this is an appropriate (and better)
alternative.



Some duplication of code which could have been
separated into functions, e.g. the try/catch blocks in
game java.

Some of the game logic which is currently hard coded
could have benefited from being in the database, this
might have allowed extensibility, e.g. allowing different
levels.

You have evidently made some effort to ensure the
code is testable and, therefore, the tests are detailed
and appropriate.

Very well done on an excellent implementation!
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