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​Preface

To be able to help people like you, I have designed and published more than 8 books on Unity; these books are in-depth and really provide a significant amount of information on a wide range of topics related to Unity, including 2D/3D game development, Artificial Intelligence, Animation, and much more...

This being said, while these books are comprehensive, many readers, like you, may just want to focus on a particular topic and get started fast.

This book is part of a series entitled A Quick Guide To, and does just this. In this book series, you have the opportunity to get started on a particular topic in less than 60 minutes, delving right into the information that you really need. Of course, you can, after reading this book, move-on to more comprehensive books; however, I understand that sometimes you may have little time to complete a project and that you need to get comfortable with a topic fast.

In this book entitled “A Quick Guide to Card Games with Unity” you will discover how to quickly create a simple card guessing game. 

​

What you Need to Use this Book

To complete the project presented in this book, you only need Unity 2017 (or a more recent version) and to also ensure that your computer and its operating system comply with Unity’s requirements. Unity can be downloaded from the official website (http://www.unity3d.com/download), and before downloading, you can check that your computer is up to scratch on the following page: http://www.unity3d.com/unity/system-requirements. At the time of writing this book, the following operating systems are supported by Unity for development: Windows XP (i.e., SP2+, 7 SP1+), Windows 8, and Mac OS X 10.6+. In terms of graphics card, most cards produced after 2004 should be suitable.

In terms of computer skills, all knowledge introduced in this book will assume no prior programming experience from the reader. This book does not include any scripting. So for now, you only need to be able to perform common computer tasks such as downloading items, opening and saving files, and be comfortable with dragging and dropping items and typing.

Who this Book is for

If you can answer yes to all these questions, then this book is for you:

	Are you a total beginner in Unity?

	Would you like to become proficient in creating card games? 

	Would you like to start creating great 2D games?

	Although you may have had some prior exposure to Unity, would you like to delve more into the creation of card games and C#?


If you can answer yes to all these questions, then this book is not for you:

	Can you already easily create a card game with Unity?

	Are you looking for a reference book on Unity programming?

	Are you an experienced (or at least advanced) Unity user?


If you can answer yes to all three questions, you may instead look for the next books in the series. To see the content and topics covered by these books, you can check the official website (www.learntocreategames.com/books).

​​​Improving the Book

Although great care was taken in checking the content of this book, I am human, and some errors could remain in the book. As a result, it would be great if you could let me know of any issue or error you may have come across in this book, so that it can be solved and the book updated accordingly. To report an error, you can email me (learntocreategames@gmail.com) with the following information:

	Name of the book.

	The page where the error was detected. 

	Describe the error and also what you think the correction should be.


Once your email is received, the error will be checked, and, in the case of a valid error, it will be corrected and the book page will be updated to reflect the changes accordingly.

Supporting the Author

A lot of work has gone into this book and it is the fruit of long hours of preparation, brainstorming, and finally writing. As a result, I would ask that you do not distribute any illegal copies of this book. 

This means that if a friend wants a copy of this book, s/he will have to buy it through the official channels or the book’s official website: http://www.learntocreategames.com/books).

If some of your friends are interested in the book, you can refer them to the book’s official website (http://www.learntocreategames.com/books) where they can either buy the book, or join the mailing list to be notified of future promotional offers or enter a monthly draw and be in for a chance to receive a free copy of the book.
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1 ​
​Creating a Card Guessing Game
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In this section, we will create a simple card guessing game where the player has to remember a set of 20 cards and to match these cards based on their value.

After completing this chapter, you will be able to:

	Create a card game.

	Change the sprite of an object at run-time.

	Check when two cards picked by the player have the same value.

	Shuffle the cards.


​Introduction

In this chapter, we will create a new card game as follows:

	The deck of cards will be shuffled.

	There will be two rows of cards (i.e., 10 cards in each row).

	All cards are initially hidden.

	The player needs to pick one card from the first row and then one card from the second row.

	If the cards are identical, it’s a match, and they are then both removed.

	Otherwise both cards are hidden again.

	The player wins when s/he has managed to match (and subsequently remove) all the cards.


[image: image]

Figure 1: An example of the game completed

​Setting-up the interface

First, we will import the new deck of cards:

	Please save your current scene (File | Save Scene).

	Create a new scene (File | New Scene).

	Save this new scene as chapter3.

	As we have done before, you can remove the skybox used for the background (if any), using the menu Window | Lighting.

	Please locate the resource pack that you have downloaded in your file system, and import (i.e., drag and drop) the folder called cards to the Project window in Unity.

	As you will see, this folder includes a set of 68 cards that we will be using for our game, as illustrated in the next figure.


[image: image]

Figure 2: Importing the cards

	Once this is done, we just need to change some of the properties of these images so that they can be used as sprites in our game.

	In the Project window, and in the folder called cards, that contains the different images imported, please select all the cards (i.e., click on one card and then select CTRL + A).

	Using the Inspector, change the Texture Type of these images to Sprite (2D and UI) and leave the other options as default, as described on the next figure.
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Figure 3: Changing the attribute Texture Type

	You can then press the Apply button located in the bottom-right corner of the window, as described on the next figure.
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Figure 4: Applying changes

	It should take Unity a few seconds to convert these images.


Next, we will use one of these sprites to start to implement basic functionalities for our game.

	Please create a new square sprite: from the Project window select Create | Sprites | Square.

	Rename this new asset tile and drag and drop it to the Scene view, as illustrated on the next figure.


[image: image]

	This will create a new object called tile in the Hierarchy.

	You can change its position to (0, 0, 0) and add a 2D Box Collider component to it: from the top menu select Component | Physics2D | Box 2D Collider.

	This collider is needed so that we can detect clicks on this sprite.


Next, we will create a script that will process clicks on this sprite.

	Please create a new C# script called Tile (i.e., from the Project window, select Create | C# Script).

	Open this script.

	Add the following function to it.


public void OnMouseDown()

{

print ("You pressed on tile");

}

	Save your script, and drag and drop it to the object called tile in the Hierarchy.


Once this is done, you can test the scene by playing the scene and by then clicking on the white rectangle (tile) that you have created; a message should appear in the Console window.

Next, we will just change the appearance of our tile by using one of the sprites that we have imported.

	Please select the object called tile in the Hierarchy.

	Using the Inspector, you will see that it has a component called Sprite Renderer, with an attribute called Sprite, as described on the next figure.
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Figure 5: Identifying the Sprite Renderer component

	Drag and drop one of the images that you have imported from the Project window (i.e., from the folder called cards) to the attribute called Sprite, for example the two of hearts, as illustrated in the next figure.
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	Once this is done, you should see that the tile has now turned into a card, as per the previous figure.


Next, we will create the code that either hides or displays a card; for this purpose, we will be using two different sprites: the sprite for the card that is supposed to be displayed, and a blank sprite that symbolizes the back of each card, for when a card is supposed to be hidden.

	Please add the following code at the beginning of the class Tile.


private bool tileRevealed = false;

public Sprite originalSprite;

public Sprite hiddenSprite;

	Because the last two variables (i.e., originalSprite and hiddenSprite) are public, if you select the object called tile in the Hierarchy and look at the Inspector, you should now see that its component called Tile has two empty fields (or placeholders) called originalSprite and hiddenSprite.

	Please drag and drop the sprite called 2_of_hearts from the Project window to the field originalSprite, and the sprite called back_of_cards to the field called hiddenSprite.

	The component should then look as in the next figure.
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Figure 6: Setting the appearance of the card.

Next, we will create two functions called hideCard and displayCard that will either display or hide a card.

	Please open the script called Tile.

	Add the following code to it.


public void hideCard()

{

GetComponent<SpriteRenderer> ().sprite = hiddenSprite;

tileRevealed = false;

}

public void revealCard()

{

GetComponent<SpriteRenderer> ().sprite = originalSprite;

tileRevealed = true;

}

In the previous code, we create two functions that either display or hide a card by setting the sprite for this particular card to the hiddenSprite or the originalSprite. The variable tileRevealed is also amended to indicate whether the card is displayed or hidden.

	Next, add the following code to the Start function, so that all cards are initially hidden at the start of the game.


hideCard();

	Last, we can modify the function OnMouseDown as follows:


public void OnMouseDown()

{

print ("You pressed on tile");

if (tileRevealed)

hideCard ();

else

revealCard ();

}

In the previous code:

	When the mouse is clicked, we check whether the card is currently revealed or hidden.

	If it is revealed, then we call the function hideCard.

	Otherwise, we call the function revealCard.


You can now save your code, and test the scene; you should see that the card is hidden at the beginning (i.e., the back of the card is displayed); then, as you click several times on the card, it should subsequently be hidden or revealed.
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Figure 7: The card is hidden
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Figure 8: The card is displayed



	Lastly, we will scale down the card: using the Inspector, modify the scale property of the object tile to (0.5, 0.5, 1).


Now that the interaction with the card works, we can create a prefab from it, so that this prefab can be used to generate several similar cards.

	Please select the object tile in the Hierarchy.

	Drag and drop it to the Project window.

	This should create a new prefab called tile, as illustrated on the next figure.
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Figure 9: Creating a prefab from the  card

	You can then delete or de-activate the object called tile in the Hierarchy.


​Creating a game manager

So at this stage, we have managed to create a card (and a corresponding prefab) that we can either hide or reveal. So the next step will be to display several cards and make it possible for the player to match them. For this purpose, we will create an empty object gameManager that will manage the game, including adding cards to the game.

	Please create a new empty object (GameObject | Create Empty), and rename it gameManager.

	Using the Project view, create a new script called ManageCards (i.e., from the Project window, select Create | C# Script), and drag and drop it on the object called gameManager.

	Open the script called ManageCards (i.e., double-click on it in the Project window).

	Add this code at the beginning of the script (new code in bold).


public GameObject card;

void Start () 

{

displayCards();

}

public void displayCards()

{

Instantiate (card, new Vector3 (0, 0, 0), Quaternion.identity);

}

In the previous code:

	We declare a new variable called card, that is public (hence accessible from the Inspector window), and that will be used as a template for all the cards to be added to the game (i.e., it will be based on the template called tile).

	We also create a function called displayCards.

	This function instantiates a new card.


Before we can test this code, we just need to initialize the variable card, as follows:

	Please select the object gameManager in the Hierarchy.

	Drag and drop the prefab called tile to the field called card, in the component called ManageCards, as illustrated on the next figure.
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Figure 10: Initializing the variable called card

	Once this is done, you can test the game by playing the scene; you should see that a card has been added to the game, as described in the next figure.
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Figure 11: Testing the game

If you find it difficult to select (i.e., click on) some of the cards, it may be because their collider is too small and needs to be resized, hence collision and clicks might only be detected on a portion of the card rather than on the entire card. 

Next, we will modify the script called Tile, to add a function that will set the sprite (or image) that should be displayed when this card is revealed; this is because in the next section, the cards will be allocated randomly; so we will no longer set the sprite for each card manually; instead, this will be done through our code.

	Please open the script called Tile.

	Add the following function to it.


public void setOriginalSprite(Sprite newSprite)

{

originalSprite = newSprite;

}

In the previous code, we create a public function that will be accessible from outside this class and that will change the original sprite for this card to a sprite that is passed as a parameter to the function.

	Please save this script (i.e., the script called Tile).

	Please open the script ManageCards.

	Add the following function to the class.


void addACard(int rank)

{

GameObject c = (GameObject)(Instantiate (card, new Vector3 (0, 0, 0), Quaternion.identity));

}

In the previous code:

	We declare a function called addACard.

	This function creates a new card.

	We can now modify the function called displayCards as follows:


public void displayCards()

{

//Instantiate (card, new Vector3 (0, 0, 0), Quaternion.identity);

addACard(0);

}

​Adding multiple cards automatically

We will now create several cards on the go. The

	Create and add new cards based on the prefab created earlier.

	Arrange the cards so that they are aligned around the center of the screen and all visible onscreen.

	For each card, set the default sprite that should be displayed when the card is revealed.

	Shuffle the cards.




	In the script called ManageCards, please modify the function AddAcard as follows (new code in bold):








	Next, we can modify the function called displayCards so that we can add a row of 10 cards, with the following code (new code in bold).











	Please save your code and play the scene; you will notice that 10 cards have been created; however, some of them are outside the screen; in other words, the cards need to be centered around the center of the screen.





	Create an empty object that will be used as an anchor for the cards.

	Move this object to the center of the screen.

	Center the cards horizontally around this object.



	Please create an empty object and call it centerOfScreen.

	Using the Inspector, change its position to (0, 0, 0).

	Open the script ManageCards and modify the function addACard as follows (new code in bold):













	Using the Inspector, change the scale of the tile prefab to (0.3, 0.3, 0.3).

	Open the script called ManageCards and modify it as follows (new code in bold):











	We save the initial scale of the card.

	We create a variable called scaleFactor that takes into account the original width of the card (i.e., 500) as well as its original scale.

	This scaleFactor variable is taken into account when defining the x coordinate of each card.










	Create 10 tags.

	Assign a tag to each of these cards based on their rank (e.g., first card from the left will use the tag called 1, the second card from the left will use the tag called 2, and so on).

	Associate an image to each card based on its tag (e.g., ace for tag 1, two for tag 2, and so on).



	Please select the prefab called tile in the Project window.

	Using the Inspector, click to the right of the label called Tag.





	If you have already completed the previous chapters, you should see that the tags 1, 2, 3, and 4 have already been created; if not, we can create these in the next steps.

	Please click on Add Tag.




	In the next window, please click several times on the button +, as illustrated in the next figure.



	This will create new fields that you can use to create additional tags, by typing a number (for a new tag) to the right of the fields which name starts with Tag, as illustrated on the next figure.




	Once this is done, you should have 11 tags ranging from 0 to 10, as per the previous figure.



	Please open the script called ManageCards.

	Add the following code at the end of the function addACard.



	Please save your code.







	Moving all the images that we have imported to a “recognized” or “standard” folder that we can access from our script.

	Accessing the images from this folder.

	Associating a corresponding image based on the rank of the card created.







	In the Project window, select the folder called Assets.

	Then, from the Project window, select Create | Folder.




	Rename the new folder Resources (i.e., right-click on the folder and then select the option Rename).





	Within Unity, navigate to the folder called cards where all the cards have been stored previously.

	Select all the cards (i.e., CTRL + A).

	Move these cards (i.e., drag and drop them) to the folder called Resources, as illustrated in the next figure.




	If you then check the content of the folder called Resources, you should see that the cards were moved successfully, as illustrated in the next figure.





	Please open the script ManageCards.

	Add this code at the end of the function addACard.














	The name of the sprite to be selected for a particular card will be in the form: XX_of_hearts; where XX can be a number (e.g., 1, 2, 3, 4, 5, 6, etc.) or a string (e.g., ace). So the purpose of this code is to form this word based on the card that we have just added and its rank; the first card should be the ace of hearts, the second card a 2 of hearts, and so on.

	We set the name of the new card.

	We declare a variable called nameOfCard that will be used to save the name of the corresponding sprite for a particular card.

	We form the first part of the name of the card based on its rank.

	Once the name of the sprite to be used is formed properly and stored in the variable nameOfCard, we access the corresponding sprite and save it in the variable called s1.

	We then set the originalSprite variable for this card to the sprite s1.








	Please create the following function in the class ManageCards.
















	We declare a new function called createShuffledArray; it returns an array of integers for which the values are shuffled.

	We declare a new array of integers that includes the labels of all 10 cards; these values are ordered in ascending order.

	We then loop through this array and shuffle its content.

	Once this is done, we return an array that includes these values in a random order.




	Please modify the definition of the function addACard as follows:



	Modify the function addACard as follows (new code in bold):













	Last, we will modify the function displayCards as follows (new code in bold):








	Please save your script and test the game; you should see that, after clicking on some of the cards, that these cards have been shuffled, as described on the next figure.






	Please change the definition of the function addACard as follows (new code in bold):





	Next, please modify the function displayCards as follows (new code in bold):











	We declare another array of integers called shuffledArray2, that will be used for the second row of cards.

	In the for loop, we then call the function addACard to display both the first and the second row.

	When the function addACard is called, three parameters are passed: the row (0 or 1), the rank of the card (i.e., its position in the row), and its value (i.e., ace, 1, or 2, etc.). 







	We comment the previous line that was used to set the new position of the card.

	We define a new variable called yScaleFactor that will be used to calculate the position of the card (especially its y coordinate). 

	We then define the new position of the card using the parameter called row and the variable called yScaleFactor to centre it properly.



	Please replace this code:



	...with this code...




	Please replace this code...



	... with this code



	Please save your code.







	Select the prefab called tile in the Project window.

	Scroll down to the component called Box Collider 2D.

	Change the size of the collider to (x=5, y = 7).









	Display the cards (i.e., two rows).

	Allow the player to successively pick (i.e., click on) two cards.

	We will then check that whenever the player clicks on a card for the first time, that the name of this card includes 0 (i.e. that it belongs to the first row).

	We will also check that whenever the player clicks on a second card, that the name of this card includes 1 (i.e. that it belongs to the second row).

	After that we will compare their tags.

	If these cards have the same tag (i.e., the same value) then both will be destroyed.



	Please add the following code at the start of the script ManageCards.




	Please add the following code just before the end of the class.












	We declare a new function called cardSelected; this function will be used to monitor whether we have already selected the first card.

	If this is not the case, then the card that was passed as a parameter (i.e., the card currently selected – the first card -) is saved in the variable card1.

	We also display (i.e., reveal) the value of this card.













	We comment the previous code.

	Now, when the player clicks on a card, the function called cardSelected (that we have defined earlier), is called.

	The card that the player has just selected is also passed as a parameter.



	Please add the following code at the beginning of the class called ManageCards.



	Modify the function cardSelected as follows:

























	If the player selects the first card, we record the name of the row for this card, we save this card in the variable card1, and we also reveal the card.

	Then, if the player is selecting the second card, we record the name of the row for this card, and check that it is a different row than the first card selected.

	If this is the case, then we save this card in the variable card2, and reveal this card also.

	We also check whether we have a match, using the function checkCard that we yet have to create.





​Checking for a match



	Please add the following function to the class ManageCards:







	Please add the following code at the beginning of the class.





	The new variables defined will be employed to create a timer that will be used to pause after the second card has been collected.

	timerHasElapsed will be used to know whether the pause time has elapsed.

	timerHasStarted is used to determine whether the timer has already been started.

	The variable timer will be used to count the number of seconds between when the second card has been selected and when we start to compare the two cards.










	Please add the following code to the Update function.





























	We check if the timer has started.

	We then check whether the timer has started and that we have reached the end of the pause.

	In this case, we reinitialize the timer (using the variables timerHasElapsed and timerHasStarted).

	We check if the cards match and destroy (or hide) them both if we have a match.

	We then initialise the variable linked to the card selection, so that the player can restart the process of selecting two cards.

	Last, please check that the function cardSelected includes a call to the function checkCards, as highlighted in the next code (in bold).






	Please save the code and test the game.






	Please add an AudioSource component to the object gameManager (i.e., select: Component | Audio | AudioSource).

	Import the audio file called ok.mp3 from the resource pack to the Unity Project window.

	Drag and drop this audio clip from the Project window to the AudioClip attribute of the component Audio Source for the object gameManager, as illustrated in the next figure.




	Set the attribute Play on Awake to false.





	Please, add this code at the beginning of the class ManageCards:



	Add this code at the beginning of the script.



	Modify the function Update as follows (new code in bold).
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