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Indie Game Development
Lecture 10 Lab Tutorial Exercise
High Scores
Objectives
In today’s exercise, you will use Unity’s PlayerPrefs to save high scores.
Exercise 1: Making the Player Score too
Note: you only need to complete this exercise if you have not managed to implement the code to make the enemies hurt too.
Game Event Script
1. Open up the Game Event Script
2. Make sure you have events for the following:
a. HIT_ENEMY
b. ENEMY_KILLED
c. ENEMY_COUNT_CHANGED
Enemy AI and Character Script
3. Open up the EnemyAI Script.
4. Locate the following ShootRange property and cut and paste it from the EnemyAI to the Character class script, so it can be reused by the player too.
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5. Also add the following property to the Character class script.
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Player Script
6. Open up the Player Script.
7. Add the following field declaration.
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Update Enemies Method
8. Create a new private method with a return type of void called UpdateEnemies.
9. Add the following to the method for the Player to identify its enemies.
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Awake Method
10. Go to the Awake method.
a. Call the UpdateEnemies() method you just created.
b. Also register to listen for the Enemy count changed event using the same UpdateEnemies method.
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On Destroy Method
11. Locate the OnDestroy method and stop listening to the Enemy Count Changed method (note that there is no parameter for this event)
Enemy AI Script
12. Go back to the Enemy Script
Kill Me Method
13. Create a private coroutine method (return type IEnumerator) called KillMe.
14. Add the following to the method. The code should be self-explanatory. You can change the number of seconds to wait before removing the enemy from the screen.
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On Hit Enemy Method
15. Create a private method with a return type of void called OnHitEnemy
a. The method should accept a float parameter called damage
16. Add the following to the method. You can change the death type as you wish. The code is very similar to what you did for the player.
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Awake Method
17. Create the Awake method and register to listen for Enemy hit event
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On Destroy Method
18. Now, create the OnDestroy method.
19. Stop listening to the OnHitEnemy event.
Update Method
20. Go to the Update method and make the following highlighted change (yours may look slightly different from mine – you are adding OR IsDead is true)
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Check Hit Target Method
21. Locate the CheckHitTarget method
22. Copy all the code for this method.
Player Script
23. Go back to the Player Script.
24. Copy all the copied CheckHitTarget code from the EnemyAI script and paste it into Player script as a new method. Please paste carefully – not inside another method.
25. Make the following highlighted change to the method.
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…
Further down
…
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Managers Script
26. Open up the Managers Script
27. Add a private GameObject field called EnemyPrefab (make it visible in the Inspector).
Respawn Enemy Method
28. Create a new private coroutine method called RespawnEnemy (please ensure you use the correct return type)
29. For now, simply add the following to it. You will revisit this method later. You can change the respawn time as you wish.
a. Yield control over for say 5 seconds
b. Instantiate a new Enemy from the EnemyPrefab game object created earlier.
[image: ]
c. Set the enemy to a unique name as follows
[image: ]
d. Broadcast an Enemy Count Changed Event.
On Enemy Killed method
30. Create a private method with a return type of void called OnEnemyKilled
31. Increase the Player’s score (Player.score) by 1
32. Broadcast an Enemy Count Changed Event.
33. Start the RespawnEnemy coroutine method.
Awake and On Destroy Methods
34. In Awake, register to listen to the On Enemy Killed Event using the OnEnemyKilled method
35. Stop listening to the On Enemy Killed Event in On Destroy.
Update Method
36. Locate the Update method
37. Modify the code as shown below, so that the Managers script broadcasts the Game Over event just once. Note: Set IsGameOver = true after the broadcast as shown.
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Back to Unity
38. Return to Unity
39. Tag your Enemy character with the tag Enemy (make a new tag if necessary and remember tags are case-sensitive).
40. Make a prefab of your Enemy character.
41. Make sure your Enemy prefab does not have any blank weapons or this will cause an error. You can apply the weapons to Enemy character in the scene and then click the Apply button in the Inspector.
[image: ]
42. Locate the Game Manager game object and set the Enemy Prefab for the Managers script.
43. You can try your game – you may want to reduce the Enemies health, so it does not take forever to kill the enemy off.

Exercise 2: Creating a User Data Class
1. Create a new folder in your Scripts folder called High Scores.
2. Create a new script called UserData.
3. Remove the default Unity methods: Start and Update methods.
4. Modify the class definition as shown – it does not need to inherit from MonoBehaviour.
[image: ]
5. Add two public properties:
a. String property called Name
b. Integer property called Score
Exercise 3: Saving High Scores
You will use Unity’s PlayerPrefs to save and store user high scores. PlayerPrefs is used to store and access player preferences between game sessions. It stores each item as a key-value pair. Note that there is a limit to the amount of data that can be stored. The data you will save will be a binary string.
· You will use serialisation to convert a list of user data to binary format and save to the player preferences.
· [bookmark: _GoBack]You will use derserialisation to take the saved data from player prefs and convert it back to a list of user data.
1. Download the High Scores zip file from Moodle and extract the files to the High Scores folder.
2. The file contains two scrip files:
a. HighScore: the parent class, which defines common behaviour for saving high scores
b. LocalHighScore: subclasses HighScore and contains the behaviour to save and retrieve high scores from PlayerPrefs.
Later on, if there is time, another class will be added to store high scores to a server address.
High Score Script
3. Open up the HighScore script
4. Locate the _Hashkey variable declaration below.
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5. The value of the hash key is currently an empty string. Define a HashKey to identify the game this key is from. For example, I have set mine as follows:
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6. The list of users with registered HighScores is saved in a Users list variable.
a. Look for the FindUser method and complete the missing for { .. } loop to find the user with the specified name parameter value. Read the instructions in the TODO comment.
Local High Score Script
7. Open up the Local High Score script.
8. Locate the Random Names variable declaration below.
[image: ]
9. Define a set of random names of your choice. For example
[image: ]
10. Next, locate the UserDataKey read only property and update it to return the key value as shown below.
[image: ]
Load User Data Method
This method loads the user data from the player prefs. If nothing has been saved to player refs yet, it generates a random list of user scores.
11. Locate the LoadUserData method.
12. First, you need to get the data from the PlayerPrefs using the data key as shown. Replace null as follows:
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13. BEGIN IF: if userData is not null/empty (Locate the if block and add)
a. You need to deserialise the data from a binary string. Create a Binary Formatter to read the binary data.
// Create a binary formatter in readiness to deserialise the binary data
[image: ]
b. Load the data into memory using a memory stream
// Create a memory stream with the data
[image: ]
c. Deserialise the data from binary format to a List of Users data
// Deserialise the binary data read into memory from binary format back to a List of Users Data
[image: ]
14. ELSE
a. Call LoadRandomUsers
15. END IF
16. Call the following methods to sort the list in descending order of the score.
// Sort the results by score in reverse order
[image: ]
Save User Data Method
17. Locate the SaveUserData method.
18. BEGIN IF : Check if the user parameter value is null
// If no user to save, return and exit early
a. Return and exit early
19. END IF
20. BEGIN IF: Check if Users is null (Users stores the list of all user scores)
// If users is null, load the users first
a. Call LoadUserData
21. END IF
22. Check if the score is for an existing user – find existing user by name
// Check if this is a score for an existing user in the list, find the user by name
[image: ]
23. BEGIN IF: Check if existingUser is NOT null
a. Only update the score, if the new score is higher
// If it is an existing user, only update score if new score is higher
[image: ]
24. ELSE
a. User does not exist, add user
// If user does not exist, add
[image: ]
25. END IF
26. Next you need to serialise the data to binary format
27. Create a binary formatter to serialise the list of users data
[image: ]
28. Create a memory stream to process the data quickly in memory
[image: ]
29. Serialise the data to binary format
[image: ]
30. Finally save the data (from memory) to player prefs using the data key
[image: ]
31. Challenge Exercise: When you load the user data, you may want to update the scores for the random names to new random values, if the new random score generated is higher.
Exercise 4: Updating UI Game Over
1. Open up the UI Game Over script from last week.
2. Add the following variable declarations.
[image: ]
Awake Method
3. Go to the Awake method.
4. Add the following to get the Local High Score script component attached to the game object, and if it does not find one, then add one in code.
// Get the Local High Score Script component attached to the game object
[image: ]
// If no Local High Score script attached, add one
[image: ]
Start Method
5. Go to the Start Method and initialise the user variable created as follows:
a. Set user to a new UserData object
b. Set the name property to the DEFAULT_USERNAME constant
c. Set the score property to zero.
Display Game Over Method
6. Go to the DisplayGameOver method
7. Locate the line that creates the GUI.TextField and modify it as shown so that whatever name is typed in gets stored in the user.name property.
[image: ]
8. Locate the SUBMIT button and add the following to it after setting submitted to true.
 // Update the score and save the user data
[image: ]
9. Next, locate the LOCAL HIGH SCORE button and add the following to it.
// Load the local high score data and change the GUI display option
[image: ]
Display Local High Score Method
10. Create a new private method called DisplayLocalScore with a return type of void.
11. Set posY to 50
12. Create a background box with the text “LOCAL HIGH SCORE”
13. Increase posY by 25 + vertical spacing
14. Create the following integer variable.
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15. Next, you will create a scrollable region to display the user high scores
16. BEGIN IF: Check if Number of Users is greater than zero
a. Add the following variables to define the scrollable region (you can change the values)
// Set height and width of scrollable area
[image: ]
b. Add a scrollable region as shown using a ScrollViewScope:
i. The first rectangle specifies the region to create the scrollable area
ii. The second rectangle specifies how large the scrollable area should be.
[image: ]
c. BEGIN FOR: Create For Loop to loop through Number of Users
i. Add the following to display each user data in a horizontal line
// Get current user and display data in format 1. Name  9
[image: ]
d. END FOR
e. Increase posY as shown
[image: ]
17. END IF
18. Finally, add a back button so user can return to Game Over menu.
// Add a back button so user can return to Game over menu
[image: ]
On GUI Method
19. Go to the OnGUI method
20. Locate the switch condition for DISPLAY_LOCAL_SCORE and call the Display Local Score method you just created.
21. Save and test.
22. That’s all for today.
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private EnemyAI[] Enemies;
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Enemies = GameObiect.FindObjectsOfType<EnemyAI>();
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UpdateEnemies();
Messenger.AddListener(GameEvent . ENEMY_COUNT_CHANGED, UpdateEnemies);
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yield return new WaitForSeconds(5);
Destroy(this.gameObject);
Messenger.Broadcast(GameEvent . ENEMY_KILLED);
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Hurt(damage) ;

if (Health

{

e)

TsDead = true;
TsAttacking = false;
Die(DeathTypes.b);
StartCoroutine(KillMe());
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protected override void Awake()

{
base. Awake();
Messenger<float>.AddListener(GameEvent .HIT_ENEMY, OnHitEnemy);

// If target is null, set in code
if (Target == null)
{

Player player = FindObjectOfType<Player>();
Target = player.transform;
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void Update () {

return;
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override protected bool CheckHitTarget()
{
if (Enemies

{

null)

return false;
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foreach (Transform weapon in attackieapons)

{

foreach (EnemyAT enemy in Enemies)

{

Vector3 distanceToTarget = Target.position - weapon.positi
float sqrDistance = distanceToTarget.sqrMagnitude;
if (Physics.Raycast(weapon.position, distanceToTarget.norn

{
if (hit.transform.CompareTag("Enemy”))
{
Debug.Log("hit the " + hit.transform.name + " at "
Messenger<float>.Broadcast (GaneEvent .HIT_ENEMY, Da
return true;
¥
¥

Don't forget the closing
curly bracket
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Instantiate(EnemyPrefab);
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newEnemy.name = newEnemy.name +

+ Time.time.ToString();
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if (Player.Health <= @)

{
if (1IsGameOver)
{
Messenger.Broadcast (GameEvent .GAME_OVER) ;
¥

IsGameOver = true;
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O Inspector [ Navigation e

1
o [Enemy | [ static ¥

Tag [Enemy 4] Layer [Default 3)
Prefab | Select Revert 1 Apply )
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[System.Serializable]
public class UserData {
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private string _HashKey
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private string _HashKey = "IGD_CLOSECOMBATLEVEL";
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private string[] Random_Names = new string[] { };
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private string[] Random_Names =

new string[] { "John"; "Petert; "Jane’; "Bob!s "Joe" };
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private string UserDataKey

{
1

get { return Hashkey + "_Highscore”; }
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// TODO: Read the save user data from player prefs
string userData = PlayerPrefs.GetString(UserDatakey);
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BinaryFormatter bf = new BinaryFormatter();
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MemoryStream ms = new MemoryStream(Convert.FromBase64String(userData));
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Users

bf.Deserialize(ms) as List<UserData>;
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SortByScore(); // Method defined in HighSore
Users.Reverse();
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UserData existingUser = FindUser(user.Name);
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if (user.Score > existingUser.Score)

<
existingUser.Score = user.Score;

s
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Users.Add(user);
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‘BinaryFormatter bf = new BinaryFormatter();
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MemoryStream ms = new MemoryStream();
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bf.Serialize(ms, Users);
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PlayerPrefs.SetString(UserDataKey, Convert.ToBase64String(ms.GetBuffer()));
PlayerPrefs.save();
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private UserData user;
private LocalHighScore localHighScore;
private Vector2 scrollPosition;
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localHighScore = GetComponent<LocalHighScore>();
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if (localHighScore
{

null)

localHighScore = gameObject.AddComponent<Localtighscore>();
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user.Name = GUT.TextField(new Rect(btnX, posY, btnWidth, 40), user.Name, 8);
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user.Score = Managers.Player.Score;
localHighScore.SaveUserData(user);
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localHighScore.lLoadUserData();
currentDisplay = DISPLAY_LOCAL_SCORE;
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int NumberUsers = localHighScore.NumberUsers;
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float localDisplayHeight = Mathf.Min(displayHeight - 100, 150);
float localDisplayWidth = 400 - leftMargin * 2;
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using (var scrollViewScope = new GUI.ScrollViewScope(
new Rect(leftMargin, posY, 400, localDisplayHeight),
scrollPosition,
new Rect(@, @, localDisplayWidth, NumberUsers * 68)))

scrollPosition = scrollViewScope.scrollPosition;

#+——————— Display User Data here
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UserData user = localHighScore.GetUserDataAt(i);
using (new GUILayout.HorizontalScope())

{
GUILayout.Label((i + 1).ToString() +
GUTLayout.Label (user.Score.ToString("#,##0"), GUI.skin.GetStyle("Score"”

* + user.Name + " ", GUI.skin.GetStyle("Name"));
H
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posY += localDisplayHeight + verticalSpacing;
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if (GUI.Button(CreateButtonRect(posY), "BACK"

{
currentDisplay = DISPLAY_GAME_OVER;

¥
posY += btnHeight + verticalSpacing;
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[SerializeField]
private float _ShootRange = 2.6f.

public float ShootRange
{
get { return _ShootRange; }
set { _ShootRange = value; }
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protected bool IsDead { get; set; }




