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1. Introduction

1.1 Purpose

The document will clarify how the different classes will interact with each other for the Items is
Items game project. The Items is Items project is a 2D top down game designed around the use
of items. The viewers of this document are programmers, and the instructors grading this
capstone project, and players keen on learning the games inner workings of the game.

1.2 Scope

The scope will only cover custom scripts built in unity and how to use them.

1.3 Definitions, Acronyms and Abbreviations

Player - The user playing the game

NPC - Non-Player Character, which are controlled by the computer

Al - Artificial Intelligence is the brains behind the NPC directing what it does and how it will act
GUI - Graphical User Interface, or more simply, what the player will see

RTM - The Requirements Traceability Matrix, is the matrix connecting the various documents
together

SRS - The Software Requirements Specifications document for this project

2. System Overview

2.1 Product Perspective

The game is built to provide buyers with a slow-paced, top-down item puzzle experience that is
enjoyable to the user. It will be an enclosed system that run on a computer or tablet and
requires the input of mouse or touch respectively. Using base classes in unity such as
monobehaviour and scriptableobject.
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The game is an enclosed system that consists of a menu screen allowing the player to
manipulate world saves and the overworld in which the player traverses.

The menu greets the player upon opening the program. The menu allows the player to
instantiate a new instance of a game or load a previously saved instance.

The overworld consist of the player and items that are separated into two different categories:
NPCs and static item objects. Iltems can interact with each other, the player, or NPC objects.
The player manipulates the world through movement and the use of items.

2.2 Product Functionality

2.2.1 Menu:

User can start a new game
User can load a previously saved game
User can exit the program

2.2.2 In-Game:

2.2.2.1 User:

User can move the character using left mouse click

User can add items to inventory by running into them

User can select items in inventory by left clicking them

User can combine selected items by dropping selected item onto another item

User can use item on another item by dropping selected item from inventory onto another item

User can use item on self by dropping selected item from inventory onto self



User can use item on NPC by dropping selected item from inventory onto NPC
User can solve puzzles using items in their inventory

User can receive physical reward upon quest completion

User can receive progress on another quest upon quest completion

User can receive progress on another quest upon item acquisition

User drops all items in inventory on respawn

2.2.2.2 NPC:

NPC can move towards items it is attracted to

NPC can move towards other NPCs it is hostile to

NPC can run away from other NPCs it is scared of

NPC can return to their selected station

NPC can use items it touches

NPC can give quests to user through dialogue

User can complete a quest by dropping the correct item onto them

2.2.2.3 ltems:

Items can combine with other items to produce a new item
Items can be used to destroy another item

Items can be used to affect another item

Items can be used to affect a NPC

Items can be used to affect the character

2.2.2.4 Item Effects:

e [tems could destroy another item
e [tem could change another item’s color
e [tem can teleport other item on touch

2.2.2.5 GUL:

e There is a button that restarts the level

2.2.2.6 Quest:

e When Users clicks a quest giver a text box pops up showing the quest
e Giving the quest item moves the quest to the next state
e Giving the quest item can spawn a reward

2.3 Operating Environment

Our software will be installed on user computer systems on Windows 10 Operating Systems,
Mac Operating Systems, or Android Operating Systems. The software will require no outside
connection.



3. System Architecture
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Iltem on ltem:

Collide _ E
ItemsCollided
FindCombinationMatch
RunCombination _
_ RunEffects
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3.2.2 Components

3.3 Dependency Description

3.3.1 TextMeshPro

Description

A unity provided text addon that increases the ease of use and flexibility of text.

3.3.2 Combination Manager

Description

A manager for combinations that Job made. Allowing you to create combinations in the
resources that are persistent across all scenes.



3.3.3 Quest States

Description

A set of reorderable states that you can attach to QuestGivers, created by Jordan.

How to use Quest States

¥ ExampleQuest "'/ l

» DialogPopup
¥ QuestStates
UPokeMe ~

HowDarel | __ é
Ignore

PR
1. Is the object with the quest class or in other words, the quest giver

2. s the quest states, you order them here to tell the quest in which order they go

3.4 Interface Description
3.4.1 User Interfaces (GUI)

The user will left click to use the buttons. The user will left click to use select / use items. The
user will right click to move.

ltam iec lfame

New Game
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Exit Game




1: Is the player

2: Is an item that follows behind the player

3: Are the items that the player hasn’t picked up
4: Is the terrain that the player can’t walk through
5: Are NPCs

Resume Game

Save Game

Return to Menu




Quest Giver

1. Is the quest giver
2. s the Dialog that hints/tells about how to move on to the next part of the quest and the
rewards for completing the quest



4. Detailed Design

4.1 Class Diagrams

4.1.1 NPC Class:

NPC J

ltem

+ name: String

+ graphicalObj: GameObject lg-----
+ overObject: Collider2D

+ inventory: Inventory

+ movement: MoveTowardPosition

+nickname: String | . |

NPC

+ IsPickupable: bool
+ drag: bool
+ Descriptors: List=Descriptor=

+ Start(): void

+ OnMouseDrag(): void

+ OnTriggerEnter2D(Collider2D): void
+ OnTriggerExit2D(Collider2D): void
+ OnMouseUp(): void

+ HasDescriptor(Descriptor): bool

+ NameEquals(liem): bool

Rotate

+ FrontFacing: Vector3

+ RotationSpeed: float

+ RotatelnPlace(): void

+ RotateToFront(): void

Y

+ Rotation: Rotate

+ Target: NPCTarget

+ CurrentTarget: Vecior2
+ Rotate: bool

+ Wait: float

+ Overltem: Item

DetectionRange

+ Start(): void

+ Update(): void

+

OnTriggerEnter2D(Collider2
other)

+
OnTriggerExit2D(Collider2D
other)

+ ViewRadius: float

+ ViewAngle: float

+ LayerMask: TargetMask

+ LayerMask: ObstacleMask
+ WithinCircle: Collider2D[]
+ WithinView: List<ltem=

+ WithinSmell: List<ltem=

+ InRange(): void

NPCTarget

+ AttractedTo: List<Descriptor=
+ ScaredOf: List=Descriptor=
+ HostileTo: List=Descriptor=

+ Vision: DetectionRange

+ Target: Vector2

+ Base: Vector2

+ Smelly: Descriptor

+ SelectTarget(): Vector2

+ Start(): void




4.1.2 Combination:

delegate CombinationEventHandler

+ CombinationEventHandler(): void

Combination <Monobehaviour>

- CombinationEvent: event CombinationEventHandler

+ vaiidator1: Validator <— Effect

+ validator2: Validator

- effect: |Effect

- OnEnable(): void

+ IsMatch(ltem, Item): bool

+ Execute(): void
+ Subscribe(CombinationHandler): void <>— Validator

+ Unsubscribe(CombinationHandler): void

+ IsInitialized(): bool

4.1.3 GameManager:

GameManager

+ Instance: GameManager

- combinations: Combination[] <>— Combination

- Awake(): void

+ ExecuteCombination(ltem, Item): void

+ GetltemByNickname(String): Item ltem

+ Load(): Combination[]

+ GetCombinations(): Combination[]




4.1.4 Validator

Validator <ScriptableObject>

# OnEnable(): void

+ GetName(): String —<> Combination

+ Validateltem(item): bool

+ [sinitialized(): bool

DescriptorValidator ItemValidator

+ descriptor: Descriptor

e |temValidator uses the name inherited from ScriptableObject

4 1.5 Effect

| Teleport ChangeColor SpawnItem

+ color: Color

+ itemToSpawn: GameObject

Effect <ScriptableObject>

# OnEnable(): void

inati DestroyItem
Combination 0\ + Execute(ltem, Item): void

1

+ Isinitialized(): bool

/

SpawnEffect

+ prefab: GameObject EffectMultipleEffects

EffectRespawnable

+ effects: List<Effect>

+ position: Transform

e Teleport uses the jail property from Iltem
e EffectRespawnable uses Respawnable’s position



4.1.6 Quest:

MonoBehaviour

—b|

void Start()
void Start()
void FixedUpdate()

etfc...

Quest

public List=QuestState= states;

public QuestState getCurrentQuestState()

QuestState

public String story;

public bool IsDone()

public abstract void Initialize(GameObject questGiver);

public abstract void ShowStory();

Dialog

public abstract bool isShowing();

QuestStateDialog

public TextMeshPro textMesh;

public double timeOnScreen;

QuestStateQuest

Validator validator

public abstract void show();
public abstract void setText(string text);

public abstract void hide();

DialogPopup

public TextMeshPro textMesh;

public double timeOnScreen;

CombinationListener

void ItemsCombined(item item1, Item item2);

GameManager

private List=CombinationListener= combinationListeners;

etc...

GameObject QuestGiver

public void Executelnteraction(ltem item1, ltem item2)
public void AddCombinationListener(CombinationListener combinationListener)
public void RemoveCombinationListener(CombinationListener combinationListener)

private void tellCombinationListeners(ltem item1, Item item2)

etc...




4.1.7 ltem:

Iltem J

Item

+ name: String

+ graphicalObj: GameObject
+onDragZ: int

+ onDragScaleSize: Vector3

+ onDragPreviousScale: Vector3
+ onDragPreviousZ: float

+ inventoryWithin: Inventory

+ isPickupable: bool

+ drag: bool

+ multiplelteract: bool

+ touching: List=ltem=

+ Descriptors: List=Descriptor=
+ jail: GameObject

+ boxCollider: BoxCollider2D
+rb: Rigidbody2D

Descriptor

+ children: List=Descriptor=

+ Start(): void

+ Drop(): void

+ OnMouseDrag(): void

+ OnTriggerEnter2D(Collider2D): void
+ OnTriggerExit2D(Cillider2D): void
+ OnMouseUp(): void

+ dragStart(): void

+ dragEnd(): void

+ OnCollisionEnter(Collision): void
+ GetTouching(): List=ltem=

+ HasDescriptor(Descriptor): bool
+ GetJail(): GameObject

+ NameEquals(ltem): bool

+ OnDrawGizmosSelected(): void

+ PrintDescriptorTree(): void
+ Contains(Descriptor): bool
+ PrintDescriptorTree(): void

+ ToStringRecursive(): string

<<Interface=>
Inventory

+ items: List=ltem=

+ belongsTo: GameObject

+ Start(): void

+ Removeltem(ltem): void
+ RemoveAll(): void

+ Contains(ltem): bool

4.2 Data Flow Diagram
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5. RTM (Requirements Traceability Matrix)

Req. # | Requirement Interface Design Design Specification | Test Case
Component ID

1 Menu Functionalities 2.2.1 3.3.1 1

2 Item Functionalities 2223 3.3.2 4-5

3 Character Capabilities 2221 3.3.3 2

4 NPC Capabilities 2222 3.34 3




