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Indie Game Development
Lecture 8 Lab Tutorial Exercise
Game World 2: Creating a HUD
Objectives
In today’s exercise, you will implement a Heads Up Display.
Exercise 1: Fixing the AI Enemy Bug
In this exercise, you will create a character class to define all the shared properties, fields and methods of the game characters.
1. Open up your project from last week.
2. You may have noticed that the AI enemy sometimes seems a bit confused in terms of what direction to move next when near the player. There is a bug and the fix is quite simple.
3. Open up your EnemyAI class.
4. Locate the ShouldRun method.
5. Delete everything after checking if the Target is null and add the following line instead.
// Only run if NOT away from the player (i.e. I am close to player)
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Exercise 2: Updating Player Manager
Player Manager Script
1. Open up the Player Manager script.
2. Add an auto-implemented public float property called Health.
3. Add an auto-implemented public integer property called Score.
Character Script
4. Open up the Character script.
5. Add the following read only property to return a percentage value of the character’s current health
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Start Method
6. Go to the Start Method
7. Make sure you set the value of MaxHealth to the value of Health. Add if missing.
Player Script
8. Open up the Player script.
Start Method
9. Go to the Start method
10. Initialise the Player manager’s health property with the player’s health percent.
// Initialise the player manager's health
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On Hit Player Method
11. Go to the onHitPlayer method
12. Update the player manager’s health property with the HealthPercent property after calling Hurt().
13. You can get rid of/comment out the Debug.Log() statement if you wish.
Exercise 2: Creating a HUD
1. Go back to your scene.
2. Create a new Game object (not a child) and rename it to HUD or whatever you wish.
3. Create a new folder in your scripts folder called UI.
4. Create a new script called UIControl or whatever you want and attach it to the HUD game object.
5. Open up the script.
6. Import the System library.
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7. Create the following variable. The Range attribute is used to create a minimum and maximum value. SerializeField makes the private variable visible in the inspector.
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8. Save your change and have a look at the property created in the Inspector window in Unity to get a clearer understanding of what the range attribute does.
9. Now create the following private Texture2D variables and use SerializeField to make them visible in the Inspector window.
a. frameTexture
b. playerTexture
c. enemyTexture
d. healthPlayerTexture
e. healthEnemyTexture
10. Also create a private GUISkin variable called customSkin and make it Serialisable.
11. Create the following private float variables (no need to make visible in Inspector)
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Start Method
12. Go to the start method.
13. Initialise the start time to current date and time and elapsed time to zero as follows. C#’s TimeSpan Structure is used to represent a time interval. You will use it to work out the time that has elapsed since game play started.
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Update Method
14. BEGIN IF: Check if it is game over (using the Managers class)
a. Return and exit early
15. END IF
16. Set the elapsed time = current date and time minus start time.
On GUI Method
Unity’s OnGUI method is for rendering and handling GUI events.
17. Add Unity’s OnGUI method to the script. It is a private method with a return type of void.
18. BEGIN IF: Check if it is game over (using the Managers class)
a. Return and exit early
19. END IF
20. Add the following integer variables.
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21. Set the GUI skin to the custom skin.
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22. Add the current time display to the GUI as follows. It is using the screen width and the variables to determine where to position the GUI items. The syntax for creating a Rectange is new Rect(x, y, width, height).
// Draw current time from the right edge
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23. Add the player’s current score to the game as follows. At the moment, this will always be zero as you have not yet implemented the logic for this.
// Draw the player’s current score
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24. Next you will draw the player’s health. 
a. First reset the label width to 46
25. Next create the label image for HP (indicating Health Player).
// Draw player's health
// Draw the HP (Health Player) texture label first[image: ]
26. Reset posY to 15
27. You will create a group of two overlapping images to simulate a decreasing health bar. The outermost bar stays full, while the inner one is set to the player’s current health percentage (dividing player health by 100).
[image: ]
28. Save your changes.
29. Return to Unity.
30. Create a new folder in the Assets folder called Resources.
31. Go to Moodle and download the resources zip file and add the contents to the folder you just created.
32. Configure the UI Control script attached to the HUD as follows:
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33. Play and test the code. 
a. Obviously, you are going to have to let the enemy hurt you.
b. The custom skin drastically improves the text font. You can try it without it to see the difference.

[bookmark: _GoBack]Exercise 3: Creating a Game Over Interface
Game Event Script
1. Open your Game Event script.
2. Add a new GAME OVER event.
3. Add a new GAME RESTART event
Managers Script
4. Open up the Managers script.
5. Import the following library into the class.
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Update Method
6. Add a Unity Update method.
7. In the update method, check if the player’s health (Player.Health) is zero and if yes, broadcast a GAME OVER event.
Restart Method
8. Create a new coroutine method called Restart. Note: you have to use the right return type, which I have not specified . Hint: there is one in this class.
9. Yield control over for 1 second.
10. Set Is Game Over to false
11. Stop all coroutines - call StopAllCoroutines() method.
12. Get the current scene and reload it as follows:
// Get the current scene and reload it using its index as you cannot reload a scene object directly
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On Game Restart Method
13. Create a new private method with a return type of void called OnGameRestart
14. Start the coroutine method you created in the last step.
Awake and OnDestroy Methods
15. Register to listen to the GAME RESTART event and set the OnGameRestart method you just created as the event handler method

UI Game Over Script
16. Create a new script in your UI folder called UIGameOver or whatever you want.
17. Add the following variable declarations.
    private const string DISPLAY_GAME_OVER = "DISPLAY_GAME_OVER";
    private const string DISPLAY_LOCAL_SCORE = "DISPLAY_LOCAL_SCORE";
    private const string DISPLAY_SERVER_SCORE = "DISPLAY_SERVER_SCORE";
    private const string DEFAULT_USERNAME = "Player 1";

    [SerializeField]
    private string serverUrl = "";

    [SerializeField, Range(1, 50)]
    private int maxUsers = 10;

    [SerializeField]
    private GUISkin customSkin;

    private string currentDisplay;

    private bool submitted;
    private bool restarting;

    private float displayWidth;
    private float displayHeight;
    private float btnHeight = 30;
    private float btnWidth = 240;
    private float btnX;
    private float posY;
    private float leftMargin;
    private float verticalSpacing;

Do Game Over Method
18. Create a new coroutine method called DoGameRestart. Note: you have to use the right return type.
19. Yield control over for 3 seconds.
20. Set currentDisplay to the value of the DISPLAY_GAME_OVER constant.
21. Set submitted to false
22. Set restarting to false
On Game Over Method
23. Create a new private void method called OnGameOver.
24. Start the coroutine method you created in the last step.
Awake and On Destroy Methods
25. Register to listen to the GAME OVER event and set the OnGameOver method you just created as the event handler method.
26. Also, remember to stop listening when the game object is destroyed.
 Create Background Box Method
27. Create a new private method called CreateBackgroundBox with a return type of void.
a. The method should accept a string parameter called header.
28. Create a GUI.Box with the following:
a. Rectangle:
i. X:0, 	y: 0
ii. width: display width	height: display height
b. Text: header parameter value
c. GUI style: Box 2
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Create Button Rectangle Method
29. Create a new private method called CreateButtonRect with a return type of Rect.
a. The method should accept a float parameter called btnY.
30. Return a Rect as follows:
[image: ]
Display Game Over Method
The image below shows you what you are going to create.
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31. Create a new private method called DisplayGameOver with a return type of void.
32. Set posY to 50
33. Call Create Background Box with “GAME OVER” as the heading parameter.
34. Create a new GUI.Label as follows:
a. Rectangle: 
i. X: left margin, 	y: posY
ii. width: 400		height: 25
b. Text: [image: ]
c. GUI style: CustomText3
35. Increase posY by 25 + vertical spacing
36. BEGIN IF: Check If NOT submitted 
a. Create a GUI.Label as follows:
i. Rectangle: same as last one.
ii. Text: Enter Your Name: 
iii. GUI style: CustomText3
b. Increase posY by 25 + vertical spacing
c. Create a GUI Text Field as follows. You will update this later.
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d. Increase posY by 40 + vertical spacing
e. Next add the following to create a SUBMIT button and also when clicked, set submitted to true. You will do more with it later.
// Create SUBMIT button and when clicked do submit routine
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f. Increase posY by btn height + vertical spacing
37. END IF
38. BEGIN IF: If Create LOCAL HIGH SCORE Button (see how button was created in last step.
a. Set currentDisplay to the value of the DISPLAY_LOCAL_SCORE constant.
39. END IF
40. Increase posY by btn height + vertical spacing
41. BEGIN IF: If Create SERVER HIGH SCORE Button (see how button was created in last step).
a. Set currentDisplay to the value of the DISPLAY_SERVER_SCORE constant.
42. END IF
43. Increase posY by btn height + vertical spacing
On GUI Method
44. Create Unity’s OnGUI method.
45. BEGIN IF: If Manager’s Is Game Over is false OR currentDisplay is an Empty String
a. Return and exit early
46. END IF
47. Set the GUI skin to the custom skin.
48. Initialise the following variables:
a. Display width = Screen.width x 0.8 (i.e. 80% of screen)
b. Display height = Screen.height x 0.8
c. btnX = (Display width – btn width) x half
d. posY = 50
e. left Margin = (Display width – 400) x half
f. verticalSpacing = Maximum of (Display Height x 0.015) OR 5f
49. Start a new GUI Group Scope as follows. The following steps should be added to the using block as indicated.
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34. BEGIN IF: Check if NOT restarting
a. BEGIN switch block (currentDisplay)
i. case DISPLAY_GAME_OVER: call the DisplayGameOver method and break.
ii. case DISPLAY_GAME_OVER: break
iii. case DISPLAY_GAME_OVER: break
iv. default: break
b. END SWITCH
c. BEGIN IF: If Create RESTART Button
i. Set restarting to true
ii. Broadcast a GAME RESTART event
d. END IF
50. ELSE
a. Call Create Background Box with “RESTARTING” as the heading parameter.
b. Create a GUI Label:
i. Rectangle: same as last one.
1. X: left margin, 	y: posY
2. width: 400		height: 25
ii. Text: Loading …
iii. GUI style: CustomText
51. END IF
52. Save your changes.
Character Script
53. Go back to the character script.
54. Locate the Die method and update it as shown below (there was a bug ).
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Player Script
55. Go back to the player script.
56. Locate the OnHitPlayer method.
57. Add following: If player health reaches zero, make the player die (call the Die method).
Back to Unity
58. Return to Unity.
59. Attach the script to the HUD game object.
60. Set the Custom Skin as you did before.
61. You can test. 
a. You might want to reduce the Player’s health (you can do that from the Inspector window) or it may take a while for Game Over to happen.
b. At the moment only the Restart button will work.
Exercise 3: Challenge Exercise
1. At the moment, the game is very unfair as only the Player is getting hurt and dying.
2. Implement the logic for the Player to hurt the Enemy – it is similar to what you did for the enemy.
3. Create an ENEMY_KILLED event and use it to increase the Player’s score.
4. That’s all for today.
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Managers.Player.Health

HealthPercent;
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using System;
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[Range(60.0f, 240.0f), SerializeField]
private float timeBonusLimit = 180.ef;
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private DateTime startTime;
private TimeSpan elapsedTime;
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startTime = DateTime.Now;
elapsedTime = TimeSpan.Zero;
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width = 200;

height = 25;

margin = 10;

leftX = margin;

rightX = Screen.width - width - margin;
posY = 5;

labelwidth = 80;

healthBariidth = 156;

healthBarHeight = 21;
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GUI.skin = customSkin;
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GUI.Box(new Rect(rightX, posY, width, height),
GUI.Label(new Rect(rightX + margin, posY, labelWidth, height), "TIN:
GUI.Label(new Rect(rightX + margin + labelWidth, posY,

(width - labelwidth), height),

string.Format("{0:00}:{1:00}:{2:00}",

elapsedTime.Hours,

elapsedTime.Minutes,

elapsedTime.Seconds));





image11.png
posY *= 2;
GUI.Box(new Rect(rightX, posY -, width, height), "");
GUT.Label(new Rect(rightX + margin, posY # height, labelWidth, height), "SCORE: "
GUT.Label(new Rect(rightX + margin + labelWidth, posY + height,
(width - labelWidth), height), Managers.Player.Score.Tostring());





image12.png
GUI.DrawTexture(new Rect(leftX, posY, labelWidth, 32), playerTexture);
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// Create outer box
using (new GUI.GroupScope(new Rect(leftX + labelWidth + margin, posY,

{

healthBarWidth, height)))

// Draw the plain white texture
GUT.DrawTexture(new Rect(@, @, healthBarWidth, healthBarHeight), frameTexture);

// Create inner box based on current health percentage (/100)
using (new GUI.GroupScope(new Rect(®, @,
Managers.Player.Health/100 * healthBarWidth, healthBarHeight)))

// Drau the coloured texture representing the current health
GUI.DrawTexture(new Rect(@, @, healthBarWidth, healthBarHeight), healthPlayerTexture);
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using UnityEngine.SceneManagement;
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Scene scene = SceneManager.GetActiveScene();
SceneManager. LoadScene(scene.buildIndex);
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GUT.Box(new Rect(®, @, displayWidth, displayHeight),
header, GUT.skin.GetStyle("Box2"));
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return new Rect(btnX, btnY, btnWidth, btnHeight);
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+ Managers.Player.Score.ToString("#,##0")
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GUT.TextField(new Rect(btnX, posY, btnWidth, 40), DEFAULT_USERNAME, 8);
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if (GUI.Button(CreateButtonRect(posY),
{

"SUBMIT"))

submitted = true;
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using (new GUT.GroupScope(new Rect(Screen.width * @.1f, Screen.height * @.1f,
displayWidth, displayHeight)))

e— Remaining Code goes here
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protected void Die (DeathTypes deathType)
{

// Set default death type

int deathNum = 1;

// Check if the passed in death type exists
if (System.Enum.IsDefined(typeof(DeathTypes), deathType))
{

/1 Yes, use it

deathlium = (int)deathType + 1

// Play the corresponding death animation
animator.SetInteger("Death”, deathum);
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return !IsAwayFromPlayer();
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protected float HealthPercent

{
1

get { return Health / MaxHealth * 168; }




