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Indie Game Development
Lecture 3a Lab Tutorial Exercise
Dynamically Generating a Scene Layout: Part 2
Objectives
In this exercise, you will dynamically generate the 3D scene from the layout defined in the XML you imported last week.
Exercise 1: Creating the Portal (Doorway) Prefab
1. Open your project from the last exercise. Note that you will need to have finished that exercise to proceed with this one.
2. Note: The doorway(portal) will just be an open entrance to the next room. Thus, it is not a solid collider, but will need to detect when the Player (another collider) enters it. Thus, you will need to configure this game object as Trigger collider.
3. Add a new empty game object and rename it to Portal or whatever you wish.
4. Reset its Transform properties to the defaults.
5. Add a Box Collider component to it and make it a Trigger collider – check the Is Trigger box.
[image: ]
Adding a Particle Effect to the Portal
6. 
7. 
8. 
9. Attach the Portal Script created in the last lecture to the Portal game object.
10. Make the Portal game object a Prefab and delete it from the Scene.

Exercise 2: Creating the Scene for the Dynamic Layout
1. Save your current scene.
2. You need another scene for the dynamic scene. Duplicate your current scene.
a. Rename the duplicated scene – e.g. Dynamic scene.
b. Open the duplicated scene.
3. Expand the Room game object and delete all the current walls from it, so that you are left with just the floor game object.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTMLd2adf5.PNG]
4. Set the material of the floor game object to the Default Material. You will specify this dynamically instead.
5. Also add a tag called “Floor” to the floor game object.
a. Select the Add Tag… menu option
[image: ]
b. Add a new Tag called Floor.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTML127e489.PNG]
c. Select the Floor game object from the scene and set the tag to the new tag.
[image: ]
6. Save your changes.
Exercise 3: Creating the Layout Control Script
1. Create a new script called LayoutControl.
2. Attach the new script to the Room game object.
3. Open the new script in your preferred editor.
4. You can delete the default Update() method. The layout does not need to be updated every frame.
5. Add Unity’s Awake() method. You will use this to load the XML into a collection of Room objects. You will add code to it shortly.
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Variables
6. Add the following public variables (these can be configured from the Inspector window):
	Type
	Name
	Default
	Description

	GameObject
	Player
	
	// The player character game object

	TextAsset
	RoomsLayoutXml
	
	// The XML file containing the map layouts of the rooms

	TileTextureMaterial[]
	TileTextures
	
	// An array of tile textures that are used for constructing the room – wall and floor materials.
Note: the [] at the end of the type. This is how you define an array.

	GameObject
	TilePrefab
	
	// The tile prefab

	GameObject
	PortalPrefab
	
	// The portal prefab

	int
	WallHeight
	1
	// The height of the wall

	int 
	RoomNumber
	0
	// The current room number

	
	
	
	



7. Now add the following private variables
	Type
	Name
	Default
	Description

	GameObject
	parentTileAnchor
	
	// The tiles that make up the room layout will be attached to this parent

	Rooms
	rooms
	
	// The collection of rooms loaded from the XML

	Room
	currentRoom
	
	// The current room in the scene

	bool
	isFirstRoom
	
	// Indicates if this is the first room i.e. the starting room.

	List<Portal>
	currentRoomPortals
	
	// Stores a list of all portals (doors) in the current room

	
	
	
	



8. Return to Unity
9. Select the Room game object in the scene and configure the following for the Layout Control script component in the Inspector.
a. Player: set it to your player character game object.
b. Rooms: set it to the XML file in the resources folder – you may have to drag this into the field in the Inspector.
c. Tile Textures: Expand this and set the size to 2. This should create two tile textures for you to configure. Configure as shown below. 
Note: you can choose any Texture that you like, but it is important that the Name and Tile Type are as shown:
i. The Name needs to match the definition in the XML.
ii. One Tile Type needs to be floor and the other wall.
[image: ]
d. Tile Prefab: set it to your tile prefab
e. Portal Prefab: set it to your portal prefab
10. Save your changes and return to the Layout Control script.
Exercise 4: Deserialising the XML
Import Libraries for XML Deserialisation
11. Return to the top of the class and add the following to import the libraries needed for XML deserialization
[image: ]

The Load Rooms Method
12. Create a new private method with a return type of void called LoadRooms. This is where you will deserialise the XML.
13. Define a serialiser object that you will use to deserialise the XML. You also need to specify the type of object you want to deserialise it into.
// Define a serialiser object in readiness to deseralise the XML data into an object of type Rooms
[image: ]
14. Read the XML into memory.
// Read the XML text (loaded into RoomsLayoutXml) as a memory stream
[image: ]
15. Read the XML loaded into the memory stream using an XML Reader
// Read the XML loaded into the memory stream quickly using an XML reader object
[image: ]
16. Deserialise the read XML into a rooms object. Note: the serialiser returns a generic object type (as it can be used for different types of data sources) so you use casting (rooms) to convert it to the correct object type.
// Deserialise the read XML - it returns a generic object 
// use casting to covert to the correct object type
[image: ]
17. Tidy up and close the resources.
[image: ]
18. Save your changes.
The Awake Method
19. The awake method is used to initialise any variables or game state that need to be loaded before the scene starts.
20. Go to the Awake method and add the following steps.
21. Initialise the private object to anchor (attach) the tiles that will be used to build the layout. You want to attach them to the Room game object that this script file is attached too. Therefore you can use the “this” keyword.
// Set the parent tile anchor variable to the game object this script is attached to.
[image: ]
22. Call the LoadRooms() method created in the last step to load the XML into a collection of room objects.
23. Set isFirstRoom to true.

Exercise 5: Destroying the Previous Layout
1. Create a new private method with a return type of void called DestroyLayoutTiles.
2. This method will need to loop through all the tiles attached to the parent Room object
Note:
a. You use the Transform object to access parent and child hierarchies.
b. If the found child object is not tagged as “Floor”, destroy it.
c. Tags are case-sensitive, so we use ToLower() to check against a lowercase format
3. Add the following.
// Loop through all child objects attached to the parent tile anchor (Room game object)
// If the found child does not have its tag set to Floor, destroy it
[image: ]
Exercise 6: Resizing the room
1. Create a new private method with a return type of void called ResizeRoom.
2. This method will be used to resize the floor game object to match the dimensions of the current room.
a. You need to find the Floor game object, recall that you tagged it with “Floor” – use Unity’s FindGameObjectWithTag() method.
b. Then adjust its scale to match the dimensions but within its parent’s space – use transform.localeScale.
3. Add the following to the method. Please note that Tags are case-sensitive, so make sure you use what you typed when you created the tag. If you have forgotten, go back to Unity to check.
// Resize the floor to match current room dimensions
[image: ]
Exercise 7: Creating the Room Tiles
1. A tile could either be a floor tile or a wall tile and creating the tiles requires quite a few methods.
Get Map Code Type Method
2. This method interprets the current map code.
3. Create a new private method with a return type of LayoutMapCodes called GetMapCodeType. 
a. The method should accept a single argument of type char called mapCode
[image: ]
4. This method uses a switch statement to check the mapCode and returns the correct Layout map code. The first few and the default are shown.
[image: ]
5. Complete the switch statement with entries for:
a. Wall:	|
b. Floor:	.
c. Enemy:	e
d. Doors:	Numbers 0 – 9

Get Tile Texture Material Method
6. The tile texture material for the floor and wall can be different. You can also set different textures for different rooms.
7. This method returns the texture for the current room to use for a specified tile type (wall or floor).
8. Create a new private method with a return type of TileTextureMaterial called GetTileTextureMaterial. 
a. The method should accept a single argument of type TileTypes called currentTileType
b. Add the steps below to the method.
[image: ]
9. Add a string variable called roomCurrentTileMaterial.
10. Next, add an if … else … block to check the current tile type and set the value of the string variable as follows:
a. If the currentTileType is a floor
i. Set the string to the current room’s floor material
b. Else
i. Set the string to current room’s wall material
c. End if
[image: ]
11. After the if statement, loop through all the tile texture materials currently defined for the Layout Controller (you did this in the Inspector earlier) and locate a match.
a. The for … loop is shown, but you have to add the if statement.
// Loop through each of the tile textures until a match is found
// Return matching tile texture if one is found
[image: ]
12. The if statement needs to check if:
a. The looping object’s (tileTexture) tile type property is equal to the currentTileType argument passed into the method AND
b. The looping object’s (tileTexture) name property is equal to the value stored in roomCurrentTileMaterial
c. If a match is found, return the looping variable (tileTexture)
13. Finally, after the end of the for … loop, add the following to return null in case no matching texture is found.
[image: ]
Set Tile Position Method
14. In this method, you will position a tile added to the room layout. 
15. Create a new private method with a return type of void called SetTilePosition. 
a. The method should accept the following arguments:
i. An argument of type Tile called tile.
ii. An argument of type float called x
iii. An argument of type float called y
iv. An argument of type float called z
16. Recall that objects are positioned from their centre point, so you will add a variable that will store a tile’s centre point – simply 0.5 (half of 1, its scale size).
[image: ]
17. Note:
a. Think of the tiles forming the layout being positioned in a grid of columns and rows.
i. Columns are on the x-axis
ii. Rows are on the z-axis
b. Each tile is added relative from the first tile.
c. The first tile is positioned:
i. halfway along the X-axis in the positive direction and 
ii. halfway along the Z-axis but in the negative direction.
d. Add the following variables to reflect this.
// Variables representing the position of the 1st tile
[image: ]
18. Along the X-axis to position the current tile, you need to subtract the current tile’s column position (x) from the 1st tile’s X position, but also subtract the adjustment for placing the object from its centre point.
// Subtract current tile's column position (x) to 1st tile's X position and also subtract adjustment for placing the object from its centre point
[image: ]
19. On the Z-axis, you need to do the reverse – add the current tile’s row position (z) to the 1st tile’s Z position, and also add the adjustment for placing the object from its centre point.
a. Add a float variable called zPos reflecting this.
20. The height of floor and wall tiles are different, so you need to calculate half the tile’s height to adjust for placing the tile from its centre point.
a. Create a new float variable called yPos
b. Initialise the yPos variable to the value of the y argument passed to the method plus half of the tile’s height property.
21. Finally, set the tile’s position based on the values calculated.
// Position the tile
[image: ]
Create Tile Method
22. In this method you create the Tile game object from the prefab, set its other properties and add it to the scene.
23. Create a new private method with a return type of Tile called CreateTile. 
a. The method should accept the following arguments:
i. An argument of type LayoutMapCodes called tileCode.
ii. An argument of type int called colNum (representing the tile’s position on X)
iii. An argument of type float called y (representing the tile’s position on Y)
iv. An argument of type int called rowNum (representing the tile’s position on Z)
24. First, instantiate a new Tile game object from the Tile prefab.
[image: ]
25. Get the Tile script component attached to it so you can set its properties.
// Get the Tile script component attached to it.
[image: ]
26. Note: 
a. A Floor tile has a height of 0.2f
b. A Wall tile has a height of 1.0f and it is positioned along y at 0.2f (the height of the floor)
27. BEGIN IF: Add an if statement to check if the current tileCode is a LayoutMapCodes.wall code.
a. Use the GetTileTextureMaterial() method created earlier to set the tile texture for a wall
[image: ]
b. Set the tile’s Height property to 1.0f
c. Increase the value of the y argument by 0.2f
28. ELSE (floor tile)
a. Use the GetTileTextureMaterial() method created earlier to set the tile texture for a floor
b. Set the tile’s Height property to 0.2f
c. Scale the tile’s height based on this height value.
[image: ]
29. END IF
30. Call the SetTilePosition() method created earlier, passing in the tile, colNum as x, y, rowNum as z.
31. Attach (anchor) the tile to the room game object (stored in parentTileAnchor).
[image: ]
32. Return the tile from the method.
[bookmark: _GoBack]
Add Tile Method
33. Create a new private method with a return type of void called AddTile. 
a. The method should accept the following arguments:
i. An argument of type char called currentMapCode. 
ii. An argument of type int called rowNum (representing the tile’s position on Z)
iii. An argument of type int called colNum (representing the tile’s position on X)
34. From the current map character passed to the method, determine what map code it corresponds to using the GetMapCodeType() method created earlier.
[image: ]
35. If the map code is a space, skip over it, there is no need to process it. Return and exit the method early.
[image: ]
36. Note:
a. Tiles are created with the CreateTile() method created in the last step.
b. If the current tile is a wall, you need to build it according to the wall’s height – loop and create a tile till you reach the wall height.
c. If the current tile is a floor tile, you need to create the tile first and if it has any other objects on it, add them to it (these will be the other character codes in the map).
37. BEGIN IF: Check if the current tile map code is a LayoutMapCodes.wall
// loop through till you reach the wall height
[image: ]
38. ELSE (floor tile)
a. Create the tile and add any game objects on top of the created floor tile. Note: the AddFloorTileObjects is currently commented out as you have not created this method yet.
[image: ]
39. END IF

Exercise 8: Building the Room
1. In this exercise, you will bring all the methods together to build the current room.
Create Room Map Layout Method
2. Create a new private method with a return type of void called CreateRoomMapLayout. 
3. This method simply loops through each character of the room map layout.
4. Initialise the currentRoomPortals variable to a new list of portals ready to store the doorways in the current room.
// Initialise the list of portals (doorways) in the current room
[image: ]
5. Get the rows in the map layout of the current room, trimming of any extra blank lines in the ASCII code.
// Get the rows of the map layout of the current room and trim of any extra blank lines
[image: ]
6. Loop through and read the characters row by row, column by column, add a tile for each character read.
// Loop through and read each map code character row by row and column by column
[image: ]

Build Room Method
7. Create a new private method with a return type of void called BuildRoom. 
a. The method should accept a single argument of type int called newRoomNumber.
8. Use the newRoomNumber argument to set the current room from the collection of rooms.
// Set the current room 
[image: ]
9. Temporarily deactivate the player by calling SetActive on the player game object with false.
[image: ]
10. Call DestroyLayoutTiles() method to destroy the previous layout, if applicable.
11. Call ResizeRoom() method to resize the room to the new current room’s dimensions.
12. Call CreateRoomMapLayout() method to create the room layout from the map.
13. Update the current room number to the new room number.
[image: ]
14. Reactivate the player.
Start Method
15. Locate the Start() method.
16. Add a call to the BuildRoom() method with the current room number to build.
// Build the room with the current room number
[image: ]
17. Save your changes.
18. Phew! Finally, return to Unity and test.
19. You will notice that the player character can only walk through the current room (you can change the room number in the Inspector to see the second room before playing the scene). You will fix this in the next exercise. 



Appendix
Cheat Sheet
Get Tile Texture Material Method
The if … else … block for the GetTileTextureMaterial is:
[image: ]

Set Tile Position Method
1. On the Z-axis, you need to do the reverse – add the current tile’s row position (z) to the 1st tile’s Z position, and also add the adjustment for placing the object from its centre point.
Add a float variable called zPos reflecting this.
// Add current tile's row position (z) to 1st tile's Z position and 
// also add adjustment for placing the object from its centre point
[image: ]
2. Create a new float variable called yPos. Initialise it to the value of the y argument passed to the method plus half of the tile’s height property.
[image: ]
Create Tile Method
3. Add an if statement to check if the current tileCode is a LayoutMapCodes.wall code and set appropriate properties for the Tile game object.
[image: ]
20. Call the SetTilePosition() method created earlier, passing in the tile, colNum as x, y, rowNum as z.
[image: ]
4. 
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void Awake()
{

}
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using System.Xml;

using System.Xml.Serialization;
using System.Text;

using System.I0;
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XmlSerializer ser = new XmlSerializer(typeof(Rooms));
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MemoryStream ms =
new MemoryStream(Encoding.UTF8.GetBytes (RoomsLayoutXml.text));
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XmlReader reader = XmlReader.Create(ms);
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rooms = (Rooms)ser.Deserialize(reader);
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reader.Close();
ms.Close();
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parentTileAnchor = this.gameObject;
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foreach (Transform child in parentTileAnchor.transform)

{
if (child.tag.ToLower() !

{

“floor")

GameObiect .Destroy(child. gameObject);
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GameObject.FindGameObjectWithTag("Floor").transform.localScale
= new Vector3(currentRoom.Width, 1, currentRoom.Length);
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private LayoutMapCodes GetMapCodeType(char mapCode)
{
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switch (mapCode)
{

case 'X
return LayoutMapCodes.player.

case

case
return LayoutMapCodes . space;

// TODO: add the others here
default:
return LayoutMapCodes . space;
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private TileTextureMaterial GetTileTextureMaterial(TileTypes currentTileType)
{




image20.png
if (currentTileType == TileTypes.floor)
{
roomCurrentTileMaterial = currentRoom.FloorMaterial;
} else
{
roomCurrentTileMaterial = currentRoom.WallMaterialj
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foreach (TileTextureMaterial tileTexture in TileTextures)

{
// TODO: Add if statement to check for match here
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return null;
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float tileScaleHalf = 8.5f.





image24.png
float room_Tilel PosX = currentRoom.Width / 2.ef;
float room_Tilel PosZ = -currentRoom.Length / 2.6f;





image25.png
float xPos = (room Tilel PosX - x) - tileScaleHalf.
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tile.transform.position = new Vector3(xPos, yPos, zPos);
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GameObject tileGameObject

+.Instantiate(TilePrefab);
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Tile tile = tileGameObject.GetComponent<Tile>();
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tile.TextureMaterial = GetTileTextureMaterial(TileTypes.wall);
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tile.transform.localScale = new Vector3(1.ef, tile.Height, 1.0f);
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tile.transform.parent = parentTileAnchor.transform;
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LayoutMapCodes currentTileMapCode = GetMapCodeType(currentMapCode);
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if (currentTileMapCode
{

LayoutMapCodes. space)

return;
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for (int y = @; y < WallHeight; y++)
{
CreateTile(currentTileMapCode, colNum, y, rowlum);
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Tile tile = CreateTile(currentTileMapCode, colNum, @, rowNum);
// Add any game object(s) on the floor tile
// AddFloorTileObjects(tile, currentMapCode, currentTileMapCode);
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currentRoomPortals = new List<Portal>();
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string[] layoutRows = currentRoom.Layout.Split("\n');
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for (int rowIndex = @; rowIndex < currentRoom.Length; rowIndex++)
{

// Trim of any tab characters

string layoutRow = layoutRows[rowIndex].Trim('\t');

int numTiles = layoutRow.Length;
for (int i = @; i < numTiles; i++)
{

AddTile(layoutRow[i], rowIndex, i);
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currentRoom = rooms.Collection[newRoomNumber];
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// Deactivate player
Player.SetActive(false);
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RoomNumber = newRoomNumber;
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BuildRoom(RoomNumber) ;
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// TODO: Add if statement to check for match here
if (tileTexture.TileType == currentTileType
&& tileTexture.Name == roomCurrentTileMaterial)

return tileTexture;
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float zPos

(room_Tilel PosZ + z) + tileScaleHalf;
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float yPos =y + (tile.Height / 2.6f);
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if (tileCode
{

LayoutMapCodes.wall)

tile.TextureMaterial = GetTileTextureMaterial(TileTypes.wall);
tile.Height = 1.ef;
// Increment y by the height of the floor
y += 0.2fF;
¥
else
{
tile.TextureMaterial = GetTileTextureMaterial(TileTypes.floor);
tile.Height = 0.2f;
tile.transform.localScale = new Vector3(1.6f, tile.Height, 1.0f);
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SetTilePosition(tile, colNum, y, rowNum);
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