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[bookmark: _Toc40132254]1. Introduction
This report aims to discuss the game developed by the author submitted for assignment two. An analysis of the requirements identified for the game being made will be discussed. Following this will be a section breaking down the necessary design elements and actual implementation of systems to reach requirements set out. Finally, an evaluation section will reflect on what was done well and poorly with recommendations on potential further development.
[bookmark: _Toc40132255]
2. Requirements
This section will cover the details of the game and what features for implementation will be focused on.


[bookmark: _Toc40132256]2.1. Game Description
The application designed for this assignment is named Hordes of Swords, which is a simple hack and slash game which puts the player in the shoes of a soldier whose goal is to defeat all enemies that face them. There are several stages, each with a random number of enemies that spawn. Every enemy comes equipped with a random weapon and will patrol a stage via random waypoint selection. To proceed to the next stage, the player must defeat each enemy. Enemies, when approached by the player, will chase them, and attempt to kill them, and in the event the player dies they must restart from the beginning. The player may wish to use one of many weapons at their disposal, where every weapon has its own strengths.	Comment by Kemi Ademoye: There is actually only one level in the implemented game – it simply reloads the same scene again.
[bookmark: _Toc40132257]
2.2. Functional Requirements
The main features of the game are as follows:
· Player
· Weapons
· Different damage values
· Different range values
· Change with number keys 0 - 9
· Health
· If health reaches 0, player dies
· Attack
· Left Mouse Button to initiate
· Uses current weapon
· Movement
· Up (W / up arrow)
· Right (D / right arrow)
· Down (S / down arrow)
· Left (A / left arrow)
· Running speed (left shift)
· HUD
· Player current health
· Current stage
· Enemy
· Movement
· Moves between waypoints
· Random waypoint choice
· Chase
· If player gets close, chase them
· If player moves out of chase range, stop
· Health
· If health reaches 0, enemy de-spawns
· Weapons
· Random weapon
· Attack
· If player within attack range, attack
· Uses current weapon	Comment by Kemi Ademoye: These scripts are generally what was given in class and I would have liked to see some more functionality added to the game.

· Stages
· Enemies
· Spawn at random positions in current stage
· Spawn random amount
· Progression
· Eliminating all enemies begins the next stage
· If player dies, restart from beginning
[bookmark: _Toc40132258]
3. Design & Implementation
This section will highlight how the game was created and. The game was created using Unity Version 2019.2.11f1.

The game designed puts the player on a plane where enemies randomly spawn across said plane.	Comment by Kemi Ademoye: At the minimum, you could have added some cubes and other objects to create obstacles.
[image: ]
Figure 1 Stage 1
[image: ]
Figure 2 Gameplay of stage 1
[image: ]
Figure 3 Game Over scene

The scripts that provide core functionality utilised in this program are as follows:
· IPlayerMovement
· PlayerMovementKeyboard
· AICharacter
· AICharacterSpawn
· BaseCharacter
· Health
· PlayerCharacter
· WeaponController
· Weapon
· BaseWeaponChanger
· WeaponChangerAI
· WeaponChangerPlayer
· WaypointController
· GameManager
· HUDManager

[bookmark: _Toc40132259]
4. Evaluation
This section will revisit each of the functional requirements and determine if they were implemented successfully utilising test cases, formatted as follows:
	Test Case
	Test Description
	Prerequisites

	Expected Result
	Actual Result
	Status (pass / fail)
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4.1. Testing
	Test Case 1
	Weapons have varying damage values
	Damage values for each weapon are set in the inspector

	When the player attacks or is attacked, the target of the attack takes damage equal to the damage value of the weapon
	[image: ]
[image: ]
	PASS – The weapons deal damage equal to their assigned values, where Broadsword02 did 3 damage (90 -> 87) and Spear did 4 damage (87 -> 83)



	Test Case 2
	Weapons have varying range values
	Range values set in the inspector

	Weapons will connect with their target if they are within striking range
	
	FAIL	Comment by Kemi Ademoye: Provide suggestions for why this may have failed.



	Test Case 3
	The player can swap between weapons using number keys 0 – 9
	Weapon assigned to keys being used

	Assigning a weapon to a number key, e.g. ‘0’, then pressing ‘0’ will swap to that weapon
	[image: ][image: ]
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	PASS – Pressing the key assigned to a weapon swaps to said weapon




	Test Case 4
	If health reaches 0, player dies
	Health set to value greater than 0 in inspector

	The player will be sent to the Game Over screen when they die
	[image: ]
	PASS – When the players’ health reaches 0, they are sent to the game over screen



	Test Case 5
	The player can attack with left mouse click
	Player presses left mouse button

	When left mouse button is pressed, the player character attacks with their current weapon
	[image: ]
[image: ]
	PASS – The player goes from a neutral stance to attacking stance upon pressing left mouse button



	Test Case 6
	When the player attacks, their current weapon will be used
	Player presses left mouse button

	The player character attacks with the weapon they are holding
	[image: ]
[image: ]
	PASS – Varying weapons can be selected and used to attack



	Test Case 7
	Player can move upward
	Player pressed W / up arrow

	When W or up arrow key pressed, character moves upward
	[image: ]
[image: ]
	PASS – Pressing W / up arrow moves the character upward




	Test Case 8
	Player can move right
	Player pressed D / right arrow

	When D or right arrow key pressed, character moves right
	[image: ]
[image: ]
	PASS – Pressing D / right arrow moves the character right



	Test Case 9
	Player can move down
	Player pressed S / down arrow

	When S or down arrow key pressed, character moves downwards
	[image: ]
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	PASS – Pressing S / down arrow moves the character downwards



	Test Case 10
	Player HUD displays health
	N/A

	The health value for the player is displayed in the HUD
	[image: ]
	PASS – Health is displayed



	Test Case 11
	Current stage displayed in HUD
	N/A

	The HUD displays the stage index
	[image: ]
	FAIL – The current stage is not displayed in the HUD



	Test Case 12
	Enemies move between waypoints
	Waypoints for AI prefab set in inspector

	AI enemies move between waypoints set in the inspector
	[image: ]
[image: ]
	PASS – Enemies move to waypoints in the game



	Test Case 13
	Enemies move between waypoints randomly
	Waypoints are set in inspector, random waypoint selection enabled

	Enemies will move to a waypoint then randomly decide their next destination
	
	







	Test Case 14
	Enemies chase the player
	Player in enemy range

	When the player enters the enemy chase range, the enemy will begin chasing
	[image: ]
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	PASS – Enemies give chase when player is in range



	Test Case 15
	Enemies stop chasing when player exits range
	Player in enemy range

	Once the player exits the enemy range, they will return to patrolling waypoints
	[image: ][image: ]
	PASS – Enemies return to patrolling waypoints if player exits range



	Test Case 16
	Enemy dies and de-spawns when health reaches 0
	Enemy health reaches 0

	When an AI enemy’s health reaches 0, they will de-spawn
	
	FAIL – Enemies do not die



	Test Case 17
	Enemies are spawned with a random weapon
	Random weapon is enabled in AI prefab in inspector

	An enemy AI will spawn with a random weapon
	
	FAIL – AI enemies spawn with the initialised weapon index 0



	Test Case 18
	Enemies attack the player in range
	Player in attack range

	If the player is close to an enemy, they will attack, hurting the player
	[image: ]
	PASS – Enemies attack the player





	Test Case 19
	The enemy attacks using their held weapon, dealing damage equal to its assigned value
	Damage values assigned to AI weapons in inspector

	When the enemy attacks the player, they will hurt the player for damage equal to what damage value is assigned to their held weapon
	[image: ][image: ]
	PASS – The AI hurts the player for the damage assigned to their held weapon



	Test Case 19
	Enemies spawn at random positions on the stage
	Area game object assigned to AI spawner in inspector

	Enemies will spawn in random places across a stage
	[image: ]
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	PASS – Enemies spawn in random positions upon beginning a game



	Test Case 20
	A random amount of enemies spawn per stage
	N/A

	The AI character spawner will instantiate a random number of prefabs in a stage
	See actual results for Test Case 19
	PASS – A random number of enemies are instantiated once a stage is loaded



	Test Case 21
	The player will proceed to the next stage upon defeating all enemies
	All enemy AI dead

	Once all the AI enemies are defeated, the next stage is loaded
	Enemies cannot be hurt, therefore cannot die. In addition, there is a lack of stages.
	FAIL – The game does not progress beyond stage 1



	Test Case 22
	When the player dies, the game over screen is loaded
	Player health reaches 0

	When the player’s health reaches 0, they are taken to the game over screen where they can restart the game
	[image: ]
	PASS – When the player reaches 0 health, they are taken to the game over screen, where pressing ‘Retry’ restarts from Stage 1.
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4.2. Reflection
The following requirements were not met:
1. Weapons utilise different range values
2. The current stage displayed in the HUD
3. Enemies die when health reaches 0
4. Enemies spawn with a random weapon
5. The game proceeds beyond stage 1
Due to time constrains and the author’s lack of knowledge, appropriate testing for requirement 1 was not conducted. Requirement 2 can be met with research into getting the build index for scenes with a specific name. Requirement 3 was not met due to a lack of de-spawning functionality within the health systems. Requirement 4 was not met due to the random weapon functionality not being complete, thus spawning enemies with the initialised weapon. Requirement 5 was failed due to failure of requirement 3, in addition to time constraints. Future development and research will allow the author to resolve these issues.	Comment by Kemi Ademoye: The simplest way - from Unity, go to File  Build Settings, add the scenes to the Build. Using code, you can also load scenes with the Scene Manager by using the name (i.e. the filename) of the scene instead of the build index i.e.

SceneManager.LoadScene("Level1");



5. References 

[1] 	Unity Technologies, “Scene.buildIndex,” [Online]. Available: https://docs.unity3d.com/ScriptReference/SceneManagement.Scene-buildIndex.html. [Accessed 11 May 2020].





	
                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 2)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]
	[bookmark: totalRIL]
	[bookmark: markRIL]

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]
	[bookmark: totalKUS]
	[bookmark: markKUS]

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good set of test cases have been developed, though this is mostly for things already developed in class, but you do identify the cases that failed. It would have been good if you had given some suggestions for the failures. Generally, the limitations of the game has limited the scope of the test cases. A good evaluation has been provided highlighting the limitations of the implemented game. (Grade mark: 63.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]19

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A good attempt featuring a basic game based on the class tutorial exercise. The main area for improvement is extending the functionality of the game, as the implementation does not really add much functionality beyond what was done in class and I would have liked to see some more functionality added to the game. At the minimum, you could have come up with a more interesting scene. (Grade mark: 46.67%)
	[bookmark: totalPAD]60
	[bookmark: markPAD]28

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is of a good standard. (Grade mark: 70.00%)
	[bookmark: totalSPP]10
	[bookmark: markSPP]7

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]54%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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