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Introduction


Make Games for Playdate with Lua is a comprehensive guide to creating simple games for the Playdate handheld video game console. This book is perfect for beginners. You’ll code, from scratch, a bunch of small games to learn the fundamentals. We’ll use the Lua programming language to write our code. If you’ve written some code before, you’ll catch on to Lua quickly! If you haven’t coded before, don’t worry at all. Lua is great for beginners because of its simplicity and similarity to the English language.




Playdate’s simplicity and constraints make it a great learning platform. We’ll embrace its limitations in resolution, color, and input to focus on learning how to make fun games. It’s truly special to be able to write code and play it on an actual handheld game console within seconds. Playdate’s approachability and developer friendliness are unrivaled in the game development space.




Together we’ll code games from scratch, learning key concepts and increasing the complexity with each chapter.




Feedback


If you run into any issues or have any feedback, send me an email at brett@brettchalupa.com.





What to Expect


We’ll start by displaying some simple text on the screen. Then we’ll code our first game—a minimal version of tennis inspired by Pong. From there we’ll continue to code different games of increasing complexity. In the final two chapters, we’ll build a turn-based RPG.




Each chapter will contain a complete project with the code from start to finish explained.




The source code for each chapter can be viewed and downloaded on GitHub at https://github.com/brettchalupa/playdatebook.




For updated links, errata, and supplemental materials, visit the book’s webpage at https://pdbook.net.




Files on your operating system are referenced using / to separate folders. If you see a file referenced as source/player.lua, it means there should be a file named player.lua within the folder named source. Linux and macOS use / while Windows uses \ to delineate folder paths. For the sake of simplicity, the book uses / throughout.




In some of the code examples, there will be -- snip if there’s code that was removed from the example but would otherwise be in your file. It helps focus the example code and remove the clutter around what’s being explained.



1 -- snip
2 
3 playdate.graphics.drawText("Hello, Playdate", 40, 40)





Don’t actually type in -- snip. It’s just to show you there was code from a previous point in the chapter that is unchanged and excluded for brevity.





Getting the Most Out of the Book


The best way to get better at programming is by writing code. The more code you write, the easier it will be to implement your ideas. It takes time to get used to thinking in code, learning the language, and understanding Playdate’s SDK.




I encourage you to do four things as you go through the book:





	
Type out the code yourself. Don’t copy and paste it. You’ll learn the language better by typing it yourself, and it’ll become muscle memory.



	
Experiment! It’s okay to change the code and deviate from what’s in the chapter. Make what you’re coding your own.



	
Back up your code. Make copies of your code before you modify it so you have backups. When things are working well, consider zipping it up or duplicating it. Sometimes when coding you can dig yourself into a hole that’s difficult to get out of. While this book will not cover version control, if you’ve heard of Git before, it helps solve this problem by making it easy to back up and track changes to code.



	
Search online to learn more. No book can contain answers to everything. An important aspect of coding games is learning how to learn—being able to search for and apply solutions to problems you’re running into. There are imperfections and room for improvement in each chapter, with suggestions for how to take the projects a step further on your own.









Getting Started


The first step is to download the Playdate SDK from the Playdate website. The Playdate SDK contains everything you need to make games for Playdate—example code, a simulator to run your games, a compiler to build your games, a manual called Inside Playdate with design guidelines, and more. The Playdate SDK supports Windows, macOS, and Linux.




The Playdate SDK is quite stable, so what’s covered in this book should (hopefully) work with newer versions. This book was written and tested against the 3.0 Playdate SDK.




Installing the SDK


How you install the SDK depends on your operating system:




macOS: Open the .pkg file you downloaded and follow the installer. It’ll install the SDK, the Playdate Simulator, and a command line tool called pdc (the Playdate Compiler) that we’ll use throughout the book to build our games. The installer takes care of everything for you.




Windows: Extract the downloaded .zip and run the Setup.exe installer inside it. This installs the SDK, the Simulator, and pdc.




Linux: Extract the downloaded .tar.gz, move the SDK folder to wherever you’d like to keep it (your home directory works fine), and then run the setup script inside it:



1 sudo ./setup.sh





This installs pdc and the Simulator.





Setting Up the Environment Variable


When you install the SDK, the installer sets an environment variable called PLAYDATE_SDK_PATH that points to where the SDK lives on your computer. An environment variable is just a named value that programs on your computer can look up—think of it like a global setting. pdc and other tools use PLAYDATE_SDK_PATH to find the SDK’s files, and we’ll use it later to set up autocomplete in our code editor.




The macOS and Windows installers set this up for you automatically. On Linux, you’ll need to add it yourself. Open your shell configuration file (~/.bashrc for Bash or ~/.zshrc for Zsh) in a text editor and add this line, replacing the path with wherever you put the SDK:



1 export PLAYDATE_SDK_PATH=/home/yourname/PlaydateSDK





Save the file and restart your terminal for it to take effect. You can verify it’s set by running:



1 echo $PLAYDATE_SDK_PATH





If it prints the path to your SDK, you’re all set.




The installer also adds the SDK’s bin folder to your system PATH, which is what lets you run pdc from any folder in your terminal. If you ever run pdc and get a “command not found” error, it means the SDK’s bin folder isn’t on your PATH. You can fix this by adding the following line to the same shell config file:



1 export PATH=$PATH:$PLAYDATE_SDK_PATH/bin






Your Code Editor


The only other thing you need to make games for Playdate is a text editor for writing code. Your text editor is different from Microsoft Word or Google Docs. It’s a plain text editor that’s specifically just for entering characters—your game’s code.




If you don’t already have a code editor, download Visual Studio Code. It’s free and available for Windows, macOS, and Linux.




[image: Screenshot of Visual Studio Code]
Figure 1. Screenshot of Visual Studio Code


Some other popular code editors are Zed, Sublime Text, Notepad++, and Nova (made for macOS by Panic, the creators of Playdate).





Setting Up Zed for Playdate


I use the Zed editor, a free and open source text editor. If you decide to use it, you can follow these steps to set up Lua and the Playdate SDK with autocomplete.





Setting Up Visual Studio Code for Playdate


If you’re using Visual Studio Code, there’s a one-time setup that’ll make coding games for Playdate easier and give you autocomplete for Playdate’s SDK functions. When you start typing playdate.up it’ll suggest playdate.update() and so on. It’s not required, but it’s nice to have.




First, install the Lua extension by sumneko (also called LuaLS). Open Visual Studio Code, click the Extensions icon in the left sidebar (or press  / ), search for “Lua”, and install the one by sumneko. This gives you syntax highlighting, error checking, and autocomplete for Lua.




Next, you need to tell the Lua extension where the Playdate SDK lives so it knows about all the Playdate functions. In your project folder, create a .vscode folder and a settings.json file inside it:



1 .vscode/
2   settings.json





Add the following to .vscode/settings.json:



1 {
2   "Lua.workspace.library": ["${env:PLAYDATE_SDK_PATH}/CoreLibs"],
3   "Lua.runtime.nonstandardSymbol": ["+=", "-=", "*=", "/="]
4 }





The first setting points the Lua extension to the Playdate SDK’s core libraries so it can provide autocomplete and documentation for Playdate functions. The second setting tells the extension that Playdate’s Lua supports shorthand operators like += and -=, which standard Lua doesn’t have. Without it, you’ll see false error squiggles in your code.




This uses the PLAYDATE_SDK_PATH environment variable we set up earlier. If for some reason autocomplete isn’t working, make sure that variable is set correctly. You can also replace ${env:PLAYDATE_SDK_PATH} with the actual path to your SDK, like "/Users/yourname/Developer/PlaydateSDK" on macOS or "C:/Users/yourname/Documents/PlaydateSDK" on Windows.




You’ll want to add a .vscode/settings.json to each new Playdate project you create. It’s a small step, but it makes a big difference when you’re writing code.






Next Steps


Because the Playdate SDK includes the Playdate Simulator, you don’t actually need the game console to make games for it. You’ll be able to test drive the SDK and experiment without spending any money. But I’d recommend buying a Playdate as you’ll want to test your game on it and play others’ games. The processor of the Playdate is much slower than your computer’s. That means if you write slow code, it may run fine on the simulator but be unplayable on the actual Playdate. You’ll want to test early and test often on your device if you’ve got one.




Once you’ve got the Playdate SDK installed, your environment variable set, and a text editor ready to go, you’re all set to start making a Playdate game!








Hello, Playdate!


A common tradition when learning programming is to output some simple text to the screen that says “Hello, World!” While it is a bit trivial, it’s a great starting place because you get to familiarize yourself with some key concepts of a given language or programming toolkit. We’ll learn about how to structure your games for Playdate, write some basic Lua, position text on the screen, build your game, and run it on the simulator and device.




On your computer, create a new folder called helloPlaydate and then a folder within it called source.




Then open your project folder in your text editor and create a main.lua file within the source folder.




source/main.lua is the primary entrypoint into your game. While larger games will use multiple files to organize everything, for our initial simple games, we’ll write all of our code in source/main.lua.




Type the following code into source/main.lua:



1 function playdate.update()
2   playdate.graphics.drawText("Hello, Playdate!", 40, 40)
3 end





This is the simplest form of a Playdate game. playdate.update() is a special function that gets called once every frame. By default, Playdate games run at 30 frames per second (FPS). Virtually all games run in a loop, processing 30, 60, or even 120 times per second. Movement in games appears smooth to the human eye because the refresh cycle is so quick.




The game loop runs over and over and over while the game is active, handling input, updating the world, playing audio, and drawing graphics to the screen. Your game reacts to the passage of time via the update loop that runs every frame.




Any code within the function we defined gets called each frame. The code in our function says to draw the text "Hello, Playdate!" at the x position of 40 pixels and the y position of 40 pixels. Functions have parameters that are separated by commas. So the first parameter is the text we want to be drawn. The second is the x coordinate where the text should be placed. And the third is the y coordinate.
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Figure 2. Diagram showing screen coordinates with the upper-left being 0, 0 for the x axis and y axis


Let’s run our game, and then we’ll dive more into coordinates, as they’re a key part of game development.




When you installed the Playdate SDK, a command line program called pdc was installed. pdc stands for Playdate Compiler, and it’s what takes your game’s source code and assets and builds your game into a file that a Playdate console can play.




In Visual Studio Code, click the Terminal top menu dropdown and select New Terminal. This will open up a terminal within Visual Studio Code in your current folder. Type this command and press :



1 pdc source HelloPlaydate.pdx





That command says: use the Playdate Compiler (pdc) to build our source folder for our game and output it as a file named HelloPlaydate.pdx.




In Visual Studio Code’s Explorer side menu, right-click on the newly created HelloPlaydate.pdx and reveal it in Finder (macOS), Explorer (Windows), or your file manager (Linux). Double-click HelloPlaydate.pdx in your file manager and the game will launch in the Playdate Simulator, rendering the text we typed in.




[image: HelloPlaydate - Simulator Screenshot]
Figure 3. HelloPlaydate - Simulator Screenshot


If you’ve got a Playdate console, plug it into your computer and unlock it. In the Playdate Simulator, click the Device menu option and select Upload Game to Device. This will copy and run the game on your console!




Games you upload to your device are listed on the Home screen in the Sideloaded section. So you’ll be able to play your games even when your device is not connected to your computer.




We’ve got our game running on the Playdate Simulator and the device in just three lines of code and one command—not bad! These fundamentals of structuring a project and running your game are essential, and the Playdate team has made it as easy as possible.




Try changing the text around and see what happens. Make your game draw "Hello, World" instead.




Counting Frames


Understanding the passage of time and the game loop is really important, so let’s illustrate that with a simple example building upon our helloPlaydate game.




Update source/main.lua to be the following:



1 local updates = 0
2 
3 function playdate.update()
4   updates += 1
5 
6   playdate.graphics.clear()
7   playdate.graphics.drawText("Hello, Playdate", 40, 40)
8   playdate.graphics.drawText("Updates: " .. updates, 40, 60)
9 end





Compile and run the game (command: pdc source HelloPlaydate.pdx).




You’ll see the number of updates rapidly increase. It increments by 30 every second. We created a local variable called updates to keep track of how many times the function playdate.update() is called. A variable is a programming construct that stores data we can read and change over time. A common variable in a game would be the player’s health. As they take damage, their health decreases.




At the beginning of the playdate.update() function we add 1 to the updates variable. updates += 1 is shorthand for updates = updates + 1. The += operator takes the existing variable’s value and adds the right-hand side to it.




playdate.graphics.clear() clears the screen. Without it, each













Moving the Text









 1 local updates = 0
 2 local x = 40
 3 local y = 40
 4 
 5 function playdate.update()
 6   updates += 1
 7 
 8   playdate.graphics.clear()
 9   playdate.graphics.drawText("Hello, Playdate", x, y)
10   playdate.graphics.drawText("Updates: " .. updates, 40, 60)
11 end




















 1 local updates = 0
 2 local x = 40
 3 local y = 40
 4 
 5 function playdate.update()
 6   updates += 1
 7 
 8   if playdate.buttonIsPressed(playdate.kButtonUp) then
 9     y -= 2
10   end
11   if playdate.buttonIsPressed(playdate.kButtonDown) then
12     y += 2
13   end
14   if playdate.buttonIsPressed(playdate.kButtonLeft) then
15     x -= 2
16   end
17   if playdate.buttonIsPressed(playdate.kButtonRight) then
18     x += 2
19   end
20 
21   playdate.graphics.clear()
22   playdate.graphics.drawText("Hello, Playdate", x, y)
23   playdate.graphics.drawText("Updates: " .. updates, 40, 60)
24 end


























Player Input to Change Greeting





 1 local updates = 0
 2 local x = 40
 3 local y = 40
 4 local names = { "Playdate", "Goku", "Bulma", "Piccolo" }
 5 local name = names[1]
 6 
 7 function playdate.update()
 8   updates += 1
 9 
10   -- snip: movement code hidden
11 
12   if playdate.buttonJustPressed(playdate.kButtonA) then
13     name = names[math.random(#names)]
14   end
15 
16   playdate.graphics.clear()
17   playdate.graphics.drawText("Hello, " .. name, x, y)
18   playdate.graphics.drawText("Updates: " .. updates, 40, 60)
19 end


































A Gentle Introduction














Tennis






Displaying the Paddle









1 function playdate.update()
2   playdate.graphics.fillRect(36, 80, 12, 48)
3 end









[image: Filled rectangle displayed on the Playdate Simulator]
Figure 4. Filled rectangle displayed on the Playdate Simulator









1 local player = {
2   name = "Oolong",
3   health = 10,
4   level = 5
5 }












1 local paddle = {
2   x = 36,
3   y = 80,
4 }
5 
6 function playdate.update()
7   playdate.graphics.fillRect(paddle.x, paddle.y, 12, 48)
8 end














Moving the Paddle









 1 local paddle = {
 2   x = 36,
 3   y = 80,
 4   s = 10,
 5 }
 6 
 7 function playdate.update()
 8   if playdate.buttonIsPressed(playdate.kButtonUp) then
 9     paddle.y -= paddle.s
10   end
11 
12   if playdate.buttonIsPressed(playdate.kButtonDown) then
13     paddle.y += paddle.s
14   end
15 
16   playdate.graphics.clear()
17   playdate.graphics.fillRect(paddle.x, paddle.y, 12, 48)
18 end
























 1 local paddle = {
 2   x = 36,
 3   y = 80,
 4   s = 10,
 5   w = 12,
 6   h = 48,
 7 }
 8 
 9 function playdate.update()
10   if playdate.buttonIsPressed(playdate.kButtonUp) then
11     paddle.y -= paddle.s
12   end
13 
14   if playdate.buttonIsPressed(playdate.kButtonDown) then
15     paddle.y += paddle.s
16   end
17 
18   if paddle.y <= 0 then
19     paddle.y = 0
20   end
21 
22   if paddle.y + paddle.h >= 240 then
23     paddle.y = 240 - paddle.h
24   end
25 
26   playdate.graphics.clear()
27   playdate.graphics.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
28 end












 1 -- snip
 2 local displayHeight = playdate.display.getHeight()
 3 
 4 function playdate.update()
 5   if playdate.buttonIsPressed(playdate.kButtonUp) then
 6     paddle.y -= paddle.s
 7   end
 8 
 9   if playdate.buttonIsPressed(playdate.kButtonDown) then
10     paddle.y += paddle.s
11   end
12 
13   if paddle.y <= 0 then
14     paddle.y = 0
15   end
16 
17   if paddle.y + paddle.h >= displayHeight then
18     paddle.y = displayHeight - paddle.h
19   end
20 
21   playdate.graphics.clear()
22   playdate.graphics.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
23 end
















 1 -- snip
 2 if playdate.buttonIsPressed(playdate.kButtonUp) then
 3   paddle.y -= paddle.s
 4 end
 5 
 6 if playdate.buttonIsPressed(playdate.kButtonDown) then
 7   paddle.y += paddle.s
 8 end
 9 
10 local _crankChange, acceleratedCrankChange = playdate.getCrankChange()
11 paddle.y += acceleratedCrankChange
12 
13 if paddle.y <= 0 then
14   paddle.y = 0
15 end
16 
17 if paddle.y + paddle.h >= displayHeight then
18   paddle.y = displayHeight - paddle.h
19 end
20 -- snip


















Displaying the Ball









 1 import "CoreLibs/graphics"
 2 
 3 local paddle = {
 4   -- snip
 5 }
 6 
 7 local ball = {
 8   x = 220,
 9   y = 80,
10   r = 10,
11 }








1 playdate.graphics.clear()
2 playdate.graphics.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
3 playdate.graphics.fillCircleAtPoint(ball.x, ball.y, ball.r)














Refactoring playdate.graphics













1 import "CoreLibs/graphics"
2 
3 local gfx <const> = playdate.graphics












1 gfx.clear()
2 gfx.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
3 gfx.fillCircleAtPoint(ball.x, ball.y, ball.r)






Moving the Ball









1 -- snip
2 if paddle.y + paddle.h >= displayHeight then
3   paddle.y = displayHeight - paddle.h
4 end
5 
6 ball.x += 2
7 
8 gfx.clear()
9 -- snip














Bounce Off the Wall





 1 -- snip
 2 
 3 local ball = {
 4   x = 220,
 5   y = 80,
 6   r = 10,
 7   s = 4,
 8 }
 9 
10 local displayHeight = playdate.display.getHeight()
11 local displayWidth = playdate.display.getWidth()
12 
13 function playdate.update()
14   -- snip
15 
16   ball.x += ball.s
17 
18   if ball.x + ball.r >= displayWidth then
19     ball.x = displayWidth - ball.r
20     ball.s *= -1
21   end
22 
23   if ball.x <= ball.r then
24     ball.x = ball.r
25     ball.s *= -1
26   end
27 
28   -- snip
29 end










































Bounce Off the Paddle









 1 -- snip
 2 function playdate.update()
 3   -- snip
 4 
 5   ball.x += ball.s
 6 
 7   if circleOverlapsRect(ball, paddle) then
 8     ball.s *= -1
 9   end
10 
11   -- snip
12 end
13 
14 function circleOverlapsRect(circle, rect)
15   -- Find the closest point in the rectangle to the circle's center
16   local closestX = math.max(rect.x, math.min(circle.x, rect.x + rect.w))
17   local closestY = math.max(rect.y, math.min(circle.y, rect.y + rect.h))
18 
19   -- Calculate the distance between the circle's center and the closest point
20   local distance = math.sqrt((closestX - circle.x)^2 + (closestY - circle.y)^2)
21 
22   -- If the distance is less than or equal to the radius, there's overlap
23   return distance <= circle.r
24 end






















Refactor into Functions







	
Functions help us reuse code rather than repeating it multiple times.



	
Functions break our code down into smaller parts that are easier to understand.



	
Functions self-document our code by grouping related lines under a meaningful name.











 1 import "CoreLibs/graphics"
 2 
 3 local gfx <const> = playdate.graphics
 4 
 5 local paddle = {
 6   x = 36,
 7   y = 80,
 8   s = 10,
 9   w = 12,
10   h = 48,
11 }
12 
13 local ball = {
14   x = 220,
15   y = 80,
16   r = 10,
17   s = 6,
18 }
19 
20 local displayHeight = playdate.display.getHeight()
21 local displayWidth = playdate.display.getWidth()
22 
23 function playdate.update()
24   if playdate.buttonIsPressed(playdate.kButtonUp) then
25     paddle.y -= paddle.s
26   end
27 
28   if playdate.buttonIsPressed(playdate.kButtonDown) then
29     paddle.y += paddle.s
30   end
31 
32   local _crankChange, acceleratedCrankChange = playdate.getCrankChange()
33   paddle.y += acceleratedCrankChange
34 
35   if paddle.y <= 0 then
36     paddle.y = 0
37   end
38 
39   if paddle.y + paddle.h >= displayHeight then
40     paddle.y = displayHeight - paddle.h
41   end
42 
43   ball.x += ball.s
44 
45   if ball.x + ball.r >= displayWidth then
46     ball.x = displayWidth - ball.r
47     ball.s *= -1
48   end
49 
50   if ball.x <= ball.r then
51     ball.x = ball.r
52     ball.s *= -1
53   end
54 
55   if circleOverlapsRect(ball, paddle) then
56     ball.s *= -1
57   end
58 
59   gfx.clear()
60   gfx.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
61   gfx.fillCircleAtPoint(ball.x, ball.y, ball.r)
62 end
63 
64 function circleOverlapsRect(circle, rect)
65   -- Find the closest point in the rectangle to the circle's center
66   local closestX = math.max(rect.x, math.min(circle.x, rect.x + rect.w))
67   local closestY = math.max(rect.y, math.min(circle.y, rect.y + rect.h))
68 
69   -- Calculate the distance between the circle's center and the closest point
70   local distance = math.sqrt((closestX - circle.x)^2 + (closestY - circle.y)^2)
71 
72   -- If the distance is less than or equal to the radius, there's overlap
73   return distance <= circle.r
74 end










	
Moving the paddle: movePaddle()



	
Moving the ball: moveBall()



	
Drawing our shapes: draw()











 1 import "CoreLibs/graphics"
 2 
 3 local gfx <const> = playdate.graphics
 4 
 5 local paddle = {
 6   x = 36,
 7   y = 80,
 8   s = 10,
 9   w = 12,
10   h = 48,
11 }
12 
13 local ball = {
14   x = 220,
15   y = 80,
16   r = 10,
17   s = 6,
18 }
19 
20 local displayHeight = playdate.display.getHeight()
21 local displayWidth = playdate.display.getWidth()
22 
23 function playdate.update()
24   movePaddle()
25   moveBall()
26 
27   if circleOverlapsRect(ball, paddle) then
28     ball.s *= -1
29   end
30 
31   draw()
32 end
33 
34 function draw()
35   gfx.clear()
36   gfx.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
37   gfx.fillCircleAtPoint(ball.x, ball.y, ball.r)
38 end
39 
40 function movePaddle()
41   if playdate.buttonIsPressed(playdate.kButtonUp) then
42     paddle.y -= paddle.s
43   end
44 
45   if playdate.buttonIsPressed(playdate.kButtonDown) then
46     paddle.y += paddle.s
47   end
48 
49   local _crankChange, acceleratedCrankChange = playdate.getCrankChange()
50   paddle.y += acceleratedCrankChange
51 
52   if paddle.y <= 0 then
53     paddle.y = 0
54   end
55 
56   if paddle.y + paddle.h >= displayHeight then
57     paddle.y = displayHeight - paddle.h
58   end
59 end
60 
61 function moveBall()
62   ball.x += ball.s
63 
64   if ball.x + ball.r >= displayWidth then
65     ball.x = displayWidth - ball.r
66     ball.s *= -1
67   end
68 
69   if ball.x <= ball.r then
70     ball.x = ball.r
71     ball.s *= -1
72   end
73 end
74 
75 function circleOverlapsRect(circle, rect)
76   -- Find the closest point in the rectangle to the circle's center
77   local closestX = math.max(rect.x, math.min(circle.x, rect.x + rect.w))
78   local closestY = math.max(rect.y, math.min(circle.y, rect.y + rect.h))
79 
80   -- Calculate the distance between the circle's center and the closest point
81   local distance = math.sqrt((closestX - circle.x)^2 + (closestY - circle.y)^2)
82 
83   -- If the distance is less than or equal to the radius, there's overlap
84   return distance <= circle.r
85 end


















Angles





 1 -- snip
 2 
 3 local ball = {
 4   x = 220,
 5   y = 80,
 6   r = 10,
 7   s = 6,
 8   a = 195, -- degrees
 9 }
10 
11 -- snip
12 
13 function playdate.update()
14   movePaddle()
15   moveBall()
16 
17   if circleOverlapsRect(ball, paddle) then
18     ball.a = math.random(160, 200) - ball.a
19   end
20 
21   draw()
22 end
23 
24 function draw()
25   -- snip
26 end
27 
28 function movePaddle()
29   -- snip
30 end
31 
32 function moveBall()
33   local radians = math.rad(ball.a)
34   ball.x += math.cos(radians) * ball.s
35   ball.y += math.sin(radians) * ball.s
36 
37   if ball.x + ball.r >= displayWidth then
38     ball.x = displayWidth - ball.r
39     ball.a = 180 - ball.a
40   end
41 
42   if ball.x <= ball.r then
43     ball.x = ball.r
44     ball.a = 180 - ball.a
45   end
46 
47   if ball.y + ball.r >= displayHeight then
48     ball.y = displayHeight - ball.r
49     ball.a *= -1
50   end
51 
52   if ball.y <= ball.r then
53     ball.y = ball.r
54     ball.a *= -1
55   end
56 end
57 
58 function circleOverlapsRect(circle, rect)
59   -- snip
60 end




























1 local radians = math.rad(ball.a)
2 ball.x += math.cos(radians) * ball.s
3 ball.y += math.sin(radians) * ball.s






















Speeding Up the Ball





1 -- snip
2 
3 if circleOverlapsRect(ball, paddle) then
4   ball.a = math.random(160, 200) - ball.a
5   ball.s += 1
6 end
7 
8 -- snip








 1 -- snip
 2 
 3 local ball = {
 4   x = 220,
 5   y = 80,
 6   r = 10,
 7   s = 6,
 8   max_s = 12,
 9   a = 195, -- degrees
10 }
11 
12 -- snip
13 
14 function playdate.update()
15   movePaddle()
16   moveBall()
17 
18   if circleOverlapsRect(ball, paddle) then
19     ball.a = math.random(160, 200) - ball.a
20 
21     if ball.s < ball.max_s then
22       ball.s += 1
23     end
24   end
25 
26   draw()
27 end
28 
29 -- snip










Score





 1 -- snip
 2 
 3 local ball = {
 4   x = 220,
 5   y = 80,
 6   r = 10,
 7   s = 6,
 8   max_s = 12,
 9   a = 195, -- degrees
10 }
11 
12 ball.initX = ball.x
13 ball.initY = ball.y
14 ball.initS = ball.s
15 ball.initA = ball.a
16 
17 local score = 0
18 
19 local displayHeight = playdate.display.getHeight()
20 local displayWidth = playdate.display.getWidth()
21 
22 function playdate.update()
23   movePaddle()
24   moveBall()
25 
26   if circleOverlapsRect(ball, paddle) then
27     ball.a = math.random(160, 200) - ball.a
28 
29     score += 1
30 
31     if ball.s < ball.max_s then
32       ball.s += 1
33     end
34   end
35 
36   draw()
37 end
38 
39 function draw()
40   -- snip
41   gfx.drawText("Score: " .. score, displayWidth - 100, 20)
42 end
43 
44 function movePaddle()
45   -- snip
46 end
47 
48 function moveBall()
49   -- snip
50 
51   if ball.x <= ball.r then
52     resetGame()
53   end
54 
55   -- snip
56 end
57 
58 function resetGame()
59   score = 0
60   ball.x = ball.initX
61   ball.y = ball.initY
62   ball.s = ball.initS
63   ball.a = ball.initA
64 end
65 
66 -- snip














Sound Effects





 1 -- snip
 2 local synth = playdate.sound.synth.new(playdate.sound.kWaveSine)
 3 
 4 function playdate.update()
 5   movePaddle()
 6   moveBall()
 7 
 8   if circleOverlapsRect(ball, paddle) then
 9     ball.a = math.random(160, 200) - ball.a
10     playSFX("C4")
11 
12     score += 1
13 
14     -- snip
15   end
16 
17   draw()
18 end
19 
20 function draw()
21   -- snip
22 end
23 
24 function movePaddle()
25   -- snip
26 end
27 
28 function moveBall()
29   -- snip
30 
31   if ball.x + ball.r >= displayWidth then
32     playSFX("E4")
33     ball.x = displayWidth - ball.r
34     ball.a = 180 - ball.a
35   end
36 
37   if ball.x <= ball.r then
38     playSFX("F3")
39     resetGame()
40   end
41 
42   if ball.y + ball.r >= displayHeight then
43     playSFX("D4")
44     ball.y = displayHeight - ball.r
45     ball.a *= -1
46   end
47 
48   if ball.y <= ball.r then
49     playSFX("A4")
50     ball.y = ball.r
51     ball.a *= -1
52   end
53 end
54 
55 function resetGame()
56   -- snip
57 end
58 
59 function playSFX(note)
60   synth:playMIDINote(note, 1, 0.25)
61 end
62 
63 -- snip














Final Code









  1 import "CoreLibs/graphics"
  2 
  3 local gfx <const> = playdate.graphics
  4 
  5 local paddle = {
  6   x = 36,
  7   y = 80,
  8   s = 10,
  9   w = 12,
 10   h = 48,
 11 }
 12 
 13 local ball = {
 14   x = 220,
 15   y = 80,
 16   r = 10,
 17   s = 6,
 18   max_s = 12,
 19   a = 195, -- degrees
 20 }
 21 
 22 ball.initX = ball.x
 23 ball.initY = ball.y
 24 ball.initS = ball.s
 25 ball.initA = ball.a
 26 
 27 local score = 0
 28 
 29 local displayHeight = playdate.display.getHeight()
 30 local displayWidth = playdate.display.getWidth()
 31 local synth = playdate.sound.synth.new(playdate.sound.kWaveSine)
 32 
 33 function playdate.update()
 34   movePaddle()
 35   moveBall()
 36 
 37   if circleOverlapsRect(ball, paddle) then
 38     ball.a = math.random(160, 200) - ball.a
 39     playSFX("C4")
 40 
 41     score += 1
 42 
 43     if ball.s < ball.max_s then
 44       ball.s += 1
 45     end
 46   end
 47 
 48   draw()
 49 end
 50 
 51 function draw()
 52   gfx.clear()
 53   gfx.fillRect(paddle.x, paddle.y, paddle.w, paddle.h)
 54   gfx.fillCircleAtPoint(ball.x, ball.y, ball.r)
 55   gfx.drawText("Score: " .. score, displayWidth - 100, 20)
 56 end
 57 
 58 function movePaddle()
 59   if playdate.buttonIsPressed(playdate.kButtonUp) then
 60     paddle.y -= paddle.s
 61   end
 62 
 63   if playdate.buttonIsPressed(playdate.kButtonDown) then
 64     paddle.y += paddle.s
 65   end
 66 
 67   local _crankChange, acceleratedCrankChange = playdate.getCrankChange()
 68   paddle.y += acceleratedCrankChange
 69 
 70   if paddle.y <= 0 then
 71     paddle.y = 0
 72   end
 73 
 74   if paddle.y + paddle.h >= displayHeight then
 75     paddle.y = displayHeight - paddle.h
 76   end
 77 end
 78 
 79 function moveBall()
 80   local radians = math.rad(ball.a)
 81   ball.x += math.cos(radians) * ball.s
 82   ball.y += math.sin(radians) * ball.s
 83 
 84   if ball.x + ball.r >= displayWidth then
 85     playSFX("E4")
 86     ball.x = displayWidth - ball.r
 87     ball.a = 180 - ball.a
 88   end
 89 
 90   if ball.x <= ball.r then
 91     playSFX("F3")
 92     resetGame()
 93   end
 94 
 95   if ball.y + ball.r >= displayHeight then
 96     playSFX("D4")
 97     ball.y = displayHeight - ball.r
 98     ball.a *= -1
 99   end
100 
101   if ball.y <= ball.r then
102     playSFX("A4")
103     ball.y = ball.r
104     ball.a *= -1
105   end
106 end
107 
108 function resetGame()
109   score = 0
110   ball.x = ball.initX
111   ball.y = ball.initY
112   ball.s = ball.initS
113   ball.a = ball.initA
114 end
115 
116 function playSFX(note)
117   synth:playMIDINote(note, 1, 0.25)
118 end
119 
120 function circleOverlapsRect(circle, rect)
121   -- Find the closest point in the rectangle to the circle's center
122   local closestX = math.max(rect.x, math.min(circle.x, rect.x + rect.w))
123   local closestY = math.max(rect.y, math.min(circle.y, rect.y + rect.h))
124 
125   -- Calculate the distance between the circle's center and the closest point
126   local distance = math.sqrt((closestX - circle.x)^2 + (closestY - circle.y)^2)
127 
128   -- If the distance is less than or equal to the radius, there's overlap
129   return distance <= circle.r
130 end










Extra Credits







	
Make the game two-player by introducing another paddle. Player 1 controls the left paddle with the d-pad and Player 2 controls the right paddle with the crank.



	
Add multiple balls that spawn after reaching certain score thresholds!



	
Add collectibles to aim for or even bricks to break.



	
Add pinball-style bumpers that the ball can hit.



	
Make the ball appear larger when it hits the paddle or a wall.



	
Shake the paddle when it’s hit by the ball.



	
There’s a small bug—sometimes the ball and paddle can get stuck on each other. How would you use the ball’s position when it hits the paddle to separate them?



	
In future chapters we’ll learn about saving data. Make it so that the high score is saved between play sessions. When a new high score is reached, modify the score text to let the player know!



	
Adding a mute setting would be nice!



	
Rework the paddle’s movement to use acceleration and factor its current velocity into the angle at which the ball bounces (e.g., if the paddle hits the ball while the paddle is moving up, the ball should also move up and to the right).









What’s Next










Clock














Drawing the Time





1 local gfx <const> = playdate.graphics
2 
3 function playdate.update()
4   gfx.clear()
5   local time = playdate.getTime()
6   gfx.drawText("*" .. time.hour .. ":" .. time.minute .. "*", 40, 40)
7 end









[image: Current time being drawn on the Playdate Simulator]
Figure 5. Current time being drawn on the Playdate Simulator















Respecting Preferences





 1 local gfx <const> = playdate.graphics
 2 
 3 function playdate.update()
 4   gfx.clear()
 5   local time = playdate.getTime()
 6   local hour = time.hour
 7   if hour > 12 then
 8     if not playdate.shouldDisplay24HourTime() then
 9       hour -= 12
10     end
11   end
12   gfx.drawText("*" .. hour .. ":" .. time.minute .. "*", 40, 40)
13 end














Padding Zeroes





 1 local gfx <const> = playdate.graphics
 2 
 3 function playdate.update()
 4   -- snip
 5   if hour > 12 then
 6     -- snip
 7   end
 8   local minute = time.minute
 9   if minute < 10 then
10     minute = "0" .. minute
11   end
12   gfx.drawText("*" .. hour .. ":" .. minute .. "*", 40, 40)
13 end






















Lowering the Framerate





























1 local gfx <const> = playdate.graphics
2 local updates = 0
3 
4 function playdate.update()
5   -- snip
6 
7   updates += 1
8   print(updates)
9 end









[image: How to open the Console in the Playdate Simulator]
Figure 6. How to open the Console in the Playdate Simulator









1 -- snip: other variables and imports above
2 
3 playdate.display.setRefreshRate(10)
4 
5 -- snip: playdate.update() below














Showing Power Details





1 -- snip
2 
3 function playdate.update()
4   -- snip
5   gfx.drawText("Batt: " .. playdate.getBatteryPercentage() .. "%", 40, 180)
6 end










Custom Font











	
Mikodacs-Clock-table-64-104.png - the image file for the font



	
Mikodacs-Clock.fnt - the character-to-image mapping file











 1 -- snip
 2 
 3 local systemFont = playdate.graphics.getSystemFont()
 4 local mikodacsFont = gfx.font.new("Mikodacs-Clock")
 5 
 6 function playdate.update()
 7   -- snip
 8 
 9   gfx.setFont(mikodacsFont)
10   gfx.drawText(hour .. ":" .. minute, 40, 40)
11   gfx.setFont(systemFont)
12   gfx.drawText("Batt: " .. playdate.getBatteryPercentage() .. "%", 40, 180)
13 end









[image: Clock app with custom font running in the Simulator]
Figure 7. Clock app with custom font running in the Simulator















Finished Source Code







Extra Credits







	
When the 24-Hour Time preference is off, correctly display “AM” or “PM” after the time.



	
Make the clock move around and bounce off the edges like the ball from Tennis.



	
The Playdate SDK offers a function to get the power status of the device. Look at Inside Playdate to find the function and then display whether or not the device is charging, next to the battery percentage.



	
Experiment with different fonts provided with the Playdate SDK.



	
The current battery percentage displays a decimal. How would you drop the decimal to get the floor value as a whole number?



	
Display the current date and day of the week using the time variable we set from playdate.getTime().



	
Duplicate your Clock project but make it a Stopwatch instead, where pressing A starts/stops the timer and B resets it. The Playdate SDK has playdate.getElapsedTime() and playdate.resetElapsedTime() that would be perfect for this.









What’s Next














Snake










Moving on the Grid













 1 local gfx <const> = playdate.graphics
 2 local gridSize <const> = 20
 3 local screenWidth <const> = playdate.display.getWidth()
 4 local gridWidth <const> = screenWidth / gridSize - 1
 5 
 6 local snake = {
 7   gridX = 2,
 8   gridY = 4,
 9 }
10 
11 local updates = 0
12 
13 function playdate.update()
14   updates += 1
15 
16   updateSnake()
17 
18   gfx.clear()
19   gfx.fillRect(snake.gridX * gridSize, snake.gridY * gridSize, gridSize, gridSize)
20 end
21 
22 function updateSnake()
23   if updates % 4 == 0 then
24     snake.gridX += 1
25   end
26 
27   if snake.gridX > gridWidth then
28     snake.gridX = 0
29   end
30 end


















































Control the Snake





 1 -- snip
 2 local screenWidth <const> = playdate.display.getWidth()
 3 local screenHeight <const> = playdate.display.getHeight()
 4 local gridWidth <const> = screenWidth / gridSize - 1
 5 local gridHeight <const> = screenHeight / gridSize - 1
 6 
 7 local snake = {
 8   gridX = 2,
 9   gridY = 2,
10   direction = "right",
11   movementDelay = 4,
12 }
13 
14 local updates = 0
15 
16 function playdate.update()
17   -- snip
18 end
19 
20 function updateSnake()
21   if playdate.buttonIsPressed(playdate.kButtonLeft) then
22     snake.direction = "left"
23   end
24   if playdate.buttonIsPressed(playdate.kButtonRight) then
25     snake.direction = "right"
26   end
27   if playdate.buttonIsPressed(playdate.kButtonUp) then
28     snake.direction = "up"
29   end
30   if playdate.buttonIsPressed(playdate.kButtonDown) then
31     snake.direction = "down"
32   end
33 
34   if updates % snake.movementDelay == 0 then
35     moveSnake()
36   end
37 end
38 
39 function moveSnake()
40   if snake.direction == "right" then
41     snake.gridX += 1
42   end
43   if snake.direction == "left" then
44     snake.gridX -= 1
45   end
46   if snake.direction == "up" then
47     snake.gridY -= 1
48   end
49   if snake.direction == "down" then
50     snake.gridY += 1
51   end
52 
53   if snake.gridX > gridWidth then
54     snake.gridX = 0
55   end
56   if snake.gridX < 0 then
57     snake.gridX = gridWidth
58   end
59   if snake.gridY > gridHeight then
60     snake.gridY = 0
61   end
62   if snake.gridY < 0 then
63     snake.gridY = gridHeight
64   end
65 end






























Spawning Apples





 1 import "CoreLibs/graphics"
 2 
 3 -- snip
 4 
 5 local apple = {
 6   gridX = 5,
 7   gridY = 5,
 8 }
 9 
10 local updates = 0
11 
12 function playdate.update()
13   updates += 1
14 
15   updateSnake()
16 
17   if snake.gridX == apple.gridX and snake.gridY == apple.gridY then
18     spawnApple()
19   end
20 
21   -- snip
22   gfx.fillCircleAtPoint(
23     apple.gridX * gridSize + gridSize / 2,
24     apple.gridY * gridSize + gridSize / 2,
25     gridSize / 2 - 2
26   )
27 end
28 
29 function spawnApple()
30   apple.gridX = math.random(0, gridWidth)
31   apple.gridY = math.random(0, gridHeight)
32 end
33 
34 -- snip


















Adding Snake Pieces





 1 -- snip
 2 
 3 local snake = {
 4   gridX = 2,
 5   gridY = 2,
 6   direction = "right",
 7   movementDelay = 4,
 8   parts = {}
 9 }
10 
11 -- snip
12 
13 function playdate.update()
14   updates += 1
15 
16   updateSnake()
17 
18   if snake.gridX == apple.gridX and snake.gridY == apple.gridY then
19     table.insert(snake.parts, { gridX = snake.gridX, gridY = snake.gridY })
20     spawnApple()
21   end
22 
23   gfx.clear()
24   gfx.fillRect(snake.gridX * gridSize, snake.gridY * gridSize, gridSize, gridSize)
25   for _, part in pairs(snake.parts) do
26     gfx.fillRect(part.gridX * gridSize, part.gridY * gridSize, gridSize, gridSize)
27   end
28   gfx.fillCircleAtPoint(
29     apple.gridX * gridSize + gridSize / 2,
30     apple.gridY * gridSize + gridSize / 2,
31     gridSize / 2 - 2
32   )
33 end
34 
35 -- snip
36 
37 function moveSnake()
38   local prevPos = { gridX = snake.gridX, gridY = snake.gridY }
39 
40   for _, part in pairs(snake.parts) do
41     local segmentPos = { gridX = part.gridX, gridY = part.gridY }
42     part.gridX = prevPos.gridX
43     part.gridY = prevPos.gridY
44     prevPos = segmentPos
45   end
46 
47   -- snip
48 end
















1 for _, part in pairs(snake.parts) do
2   gfx.fillRect(part.gridX * gridSize, part.gridY * gridSize, gridSize, gridSize)
3 end






















Don’t Spawn an Apple on the Snake













 1 function spawnApple()
 2   local appleOverlapsSnake = true
 3   while appleOverlapsSnake do
 4     apple.gridX = math.random(0, gridWidth)
 5     apple.gridY = math.random(0, gridHeight)
 6 
 7     local anyOverlaps = false
 8 
 9     if apple.gridX == snake.gridX and apple.gridY == snake.gridY then
10       anyOverlaps = true
11     end
12 
13     for _, part in pairs(snake.parts) do
14       if apple.gridX == part.gridX and apple.gridY == part.gridY then
15         anyOverlaps = true
16       end
17     end
18 
19 
20     appleOverlapsSnake = anyOverlaps
21   end
22 end


















Game Over





 1 -- snip
 2 
 3 local isGameOver = false
 4 
 5 function playdate.update()
 6   updates += 1
 7 
 8   if not isGameOver then
 9     updateSnake()
10   end
11 
12   -- snip
13 
14   if isGameOver then
15     gfx.drawText("*Game Over*", 40, 40)
16   end
17 end
18 
19 -- snip
20 
21 function updateSnake()
22   -- snip
23 
24   if updates % snake.movementDelay == 0 then
25     moveSnake()
26     checkForSnakeBite()
27   end
28 end
29 
30 -- snip
31 
32 function checkForSnakeBite()
33   for _, part in pairs(snake.parts) do
34     if part.gridX == snake.gridX and part.gridY == snake.gridY then
35       isGameOver = true
36     end
37   end
38 end






















Restart the Game









 1 -- snip
 2 function playdate.update()
 3   updates += 1
 4 
 5   if not isGameOver then
 6     updateSnake()
 7   else
 8     if playdate.buttonJustPressed(playdate.kButtonA) then
 9       resetGame()
10     end
11   end
12 
13   -- snip
14 
15   if isGameOver then
16     gfx.drawText("*Game Over*", 40, 40)
17     gfx.drawText("Press the A button to play again", 40, 70)
18   end
19 end
20 
21 function resetGame()
22   isGameOver = false
23   snake.parts = {}
24   spawnApple()
25 end
26 -- snip
















1 if isGameOver then
2   if playdate.buttonJustPressed(playdate.kButtonA) then
3     resetGame()
4   end
5 else
6   updateSnake()
7 end










High Score





 1 -- snip
 2 local isGameOver = false
 3 local newHighScore = false
 4 local highScore = nil -- we'll set this on game over
 5 
 6 function playdate.update()
 7   -- snip
 8   if isGameOver then
 9     gfx.drawText("*Game Over*", 40, 40)
10     gfx.drawText("Press the A button to play again", 40, 70)
11     gfx.drawText("Your Score: " .. numParts() .. " | High Score: " .. highScore, 40, 100)
12     if newHighScore then
13       gfx.drawText("New high score!", 40, 130)
14     end
15   end
16 end
17 
18 function resetGame()
19   newHighScore = false
20   highScore = nil
21   isGameOver = false
22   snake.parts = {}
23   spawnApple()
24 end
25 
26 -- snip
27 
28 function checkForSnakeBite()
29   for _, part in pairs(snake.parts) do
30     if part.gridX == snake.gridX and part.gridY == snake.gridY then
31       endGame()
32       return
33     end
34   end
35 end
36 
37 function endGame()
38   isGameOver = true
39   local save = playdate.datastore.read()
40   local numParts = numParts()
41   if save ~= nil and save.highScore ~= nil then
42     if numParts > save.highScore then
43       saveNewHighScore(numParts)
44     else
45       highScore = save.highScore
46     end
47   else -- first save
48     saveNewHighScore(numParts)
49   end
50 end
51 
52 function numParts()
53   return #snake.parts
54 end
55 
56 function saveNewHighScore(score)
57   newHighScore = true
58   highScore = score
59   playdate.datastore.write({ highScore = score })
60 end
































1 {
2   highScore = 10
3 }


















Reset High Score









1 local menu = playdate.getSystemMenu()
2 menu:addMenuItem("reset score", function()
3   playdate.datastore.write({ highScore = 0 })
4 end)









[image: How the new menu option looks with the Playdate Menu open]
Figure 8. How the new menu option looks with the Playdate Menu open







Finished Source Code







Extra Credits







	
Make the snake move faster with each apple eaten and set a max speed.



	
Play a MIDI sound effect when an apple is eaten and when the snake bites itself, using the same approach as the Tennis project.



	
The snake can immediately turn back on itself. Make it so that when moving up, pressing down doesn’t cause game over. Implement the same logic for pressing up while moving down and then with left and right movement.



	
Using similar logic to isGameOver, introduce the ability to pause the game by pressing the B button and draw some text that lets the player know the game is paused.



	
It’s difficult to read the Game Over state text when it overlaps with the snake and apple being drawn. How would you skip drawing them when isGameOver is true?









What’s Next










Soaring














Controlling the Bird









 1 import "CoreLibs/graphics"
 2 
 3 local gfx <const> = playdate.graphics
 4 local screenWidth <const> = playdate.display.getWidth()
 5 local screenHeight <const> = playdate.display.getHeight()
 6 local maxVel <const> = 12
 7 local buttonForce <const> = 0.20
 8 
 9 local bird = {
10   x = screenWidth / 2,
11   y = 100,
12   yVel = 0,
13   r = 12,
14 }
15 
16 function playdate.update()
17   updateBird()
18 
19   gfx.clear()
20   gfx.fillCircleAtPoint(bird.x, bird.y, bird.r)
21 end
22 
23 function updateBird()
24   bird.y += bird.yVel
25 
26   local crankChange, _ = playdate.getCrankChange()
27   bird.yVel -= crankChange / 10
28 
29   if playdate.buttonIsPressed(playdate.kButtonUp) or playdate.buttonIsPressed(playdate.kButtonA) then
30     bird.yVel -= buttonForce
31   end
32   if playdate.buttonIsPressed(playdate.kButtonDown) or playdate.buttonIsPressed(playdate.kButtonB) then
33     bird.yVel += buttonForce
34   end
35 
36   bird.yVel = clamp(bird.yVel, -maxVel, maxVel)
37   bird.y = clamp(bird.y, 0, screenHeight)
38 end
39 
40 function clamp(value, min, max)
41   return math.max(math.min(value, max), min)
42 end






















Spawning Trees










[image: An example of what the smaller hitbox of a ship in a shoot-em-up game could be]
Figure 9. An example of what the smaller hitbox of a ship in a shoot-em-up game could be









 1 -- snip
 2 
 3 local tree = {
 4   x = screenWidth + 40,
 5   y = 0,
 6   w = 40,
 7   h = 80,
 8   s = 4,
 9 }
10 
11 function playdate.update()
12   updateBird()
13   updateTree()
14 
15   if birdHitbox():intersects(treeHitbox()) then
16     print("overlap!")
17   end
18 
19   -- snip
20 
21   gfx.fillRect(tree.x, tree.y, tree.w, tree.h)
22 end
23 
24 -- snip
25 
26 function updateTree()
27   tree.x -= tree.s
28 
29   if tree.x < -tree.w then
30     tree.x = screenWidth + math.random(tree.w + 10, tree.w + 40)
31     tree.y = math.random(-20, screenHeight - 20)
32   end
33 end
34 
35 function birdHitbox()
36   return playdate.geometry.rect.new(bird.x - 4, bird.y - 4, 8, 8)
37 end
38 
39 function treeHitbox()
40   return playdate.geometry.rect.new(tree.x, tree.y, tree.w, tree.h)
41 end
42 
43 -- snip








































1 gfx.setColor(gfx.kColorWhite)
2 gfx.drawRect(birdHitbox())
3 gfx.setColor(gfx.kColorBlack)









[image: Drawing a rectangle over our bird circle to illustrate the hitbox]
Figure 10. Drawing a rectangle over our bird circle to illustrate the hitbox





















1 birdHitbox().intersects(birdHitbox(), treeHitbox())












1 playdate.geometry.rect.intersects(birdHitbox(), treeHitbox())














Crank Indicator





 1 import "CoreLibs/graphics"
 2 import "CoreLibs/ui"
 3 
 4 -- snip
 5 
 6 function playdate.update()
 7   -- snip
 8 
 9   if playdate.isCrankDocked() then
10     playdate.ui.crankIndicator:draw()
11   end
12 end













[image: Screenshot of one frame of the crank indicator UI element included with the Playdate SDK]
Figure 11. Screenshot of one frame of the crank indicator UI element included with the Playdate SDK











Scenes













 1 -- snip
 2 
 3 local bird = {
 4   x = screenWidth / 2,
 5   y = 100,
 6   yVel = 0,
 7   r = 12,
 8 }
 9 bird.initX = bird.x
10 bird.initY = bird.y
11 
12 local tree = {
13   x = screenWidth + 40,
14   y = 0,
15   w = 40,
16   h = 80,
17   s = 4,
18 }
19 tree.initX = tree.x
20 tree.initY = tree.y
21 tree.initS = tree.s
22 
23 local activeScene = "mainMenu"
24 
25 function playdate.update()
26   if activeScene == "mainMenu" then
27     updateMainMenu()
28   elseif activeScene == "gameplay" then
29     updateGameplay()
30   elseif activeScene == "gameOver" then
31     updateGameOver()
32   end
33 end
34 
35 function updateMainMenu()
36   if playdate.buttonJustPressed(playdate.kButtonA) then
37     activeScene = "gameplay"
38     resetGameplay()
39   end
40 
41   gfx.clear()
42   gfx.drawText("*Soaring*", 40, 40)
43   gfx.drawText("Press A to start", 40, screenHeight - 80)
44 end
45 
46 function updateGameplay()
47   updateBird()
48   updateTree()
49 
50   if birdHitbox():intersects(treeHitbox()) then
51     activeScene = "gameOver"
52   end
53 
54   gfx.clear()
55   gfx.fillCircleAtPoint(bird.x, bird.y, bird.r)
56 
57   gfx.fillRect(tree.x, tree.y, tree.w, tree.h)
58 
59   if playdate.isCrankDocked() then
60     playdate.ui.crankIndicator:draw()
61   end
62 end
63 
64 function updateGameOver()
65   if playdate.buttonJustPressed(playdate.kButtonA) then
66     activeScene = "gameplay"
67     resetGameplay()
68   end
69 
70   gfx.clear()
71   gfx.drawText("*Game Over*", 40, 40)
72   gfx.drawText("Press A to try again", 40, screenHeight - 80)
73 end
74 
75 function resetGameplay()
76   bird.x = bird.initX
77   bird.y = bird.initY
78   bird.yVel = 0
79 
80   tree.x = tree.initX
81   tree.y = tree.initY
82   tree.s = tree.initS
83 end


























Refactoring Gameplay Reset





 1 -- snip
 2 local buttonForce <const> = 0.20
 3 
 4 function initBird()
 5   return {
 6     x = screenWidth / 2,
 7     y = 100,
 8     yVel = 0,
 9     r = 12,
10   }
11 end
12 
13 function initTree()
14   return {
15     x = screenWidth + 40,
16     y = 0,
17     w = 40,
18     h = 80,
19     s = 4,
20   }
21 end
22 
23 local bird = initBird()
24 local tree = initTree()
25 
26 -- snip
27 
28 function resetGameplay()
29   bird = initBird()
30   tree = initTree()
31 end










Introducing a State Table









1 function updateTree()
2   tree.x -= tree.s
3 
4   if tree.x < -tree.w then
5     tree.x = screenWidth + math.random(tree.w + 10, tree.w + 40)
6     tree.y = math.random(-20, screenHeight - 20)
7   end
8 end












1 function updateTree(tree)
2   tree.x -= tree.s
3 
4   if tree.x < -tree.w then
5     tree.x = screenWidth + math.random(tree.w + 10, tree.w + 40)
6     tree.y = math.random(-20, screenHeight - 20)
7   end
8 end
























  1 -- snip
  2 
  3 function initBird()
  4   return {
  5     x = screenWidth / 2,
  6     y = 100,
  7     yVel = 0,
  8     r = 12,
  9     maxVel = 12 -- note: moved this from the constant to within bird
 10   }
 11 end
 12 
 13 
 14 function initTree()
 15   -- snip
 16 end
 17 
 18 local state = {
 19   activeScene = "mainMenu",
 20   bird = initBird(),
 21   tree = initTree(),
 22 }
 23 
 24 function playdate.update()
 25   if state.activeScene == "mainMenu" then
 26     updateMainMenu(state)
 27   elseif state.activeScene == "gameplay" then
 28     updateGameplay(state)
 29   elseif state.activeScene == "gameOver" then
 30     updateGameOver(state)
 31   end
 32 end
 33 
 34 function updateMainMenu(state)
 35   if playdate.buttonJustPressed(playdate.kButtonA) then
 36     state.activeScene = "gameplay"
 37     resetGameplay(state)
 38   end
 39 
 40   -- snip
 41 end
 42 
 43 function updateGameplay(state)
 44   local bird = state.bird
 45   local tree = state.tree
 46 
 47   updateBird(bird)
 48   updateTree(tree)
 49 
 50   if birdHitbox(bird):intersects(treeHitbox(tree)) then
 51     state.activeScene = "gameOver"
 52   end
 53 
 54   -- snip
 55 end
 56 
 57 function updateGameOver(state)
 58   if playdate.buttonJustPressed(playdate.kButtonA) then
 59     state.activeScene = "gameplay"
 60     resetGameplay(state)
 61   end
 62 
 63   -- snip
 64 end
 65 
 66 function resetGameplay(state)
 67   state.bird = initBird()
 68   state.tree = initTree()
 69 end
 70 
 71 function updateBird(bird)
 72   bird.y += bird.yVel
 73 
 74   local crankChange, _ = playdate.getCrankChange()
 75   bird.yVel -= crankChange / 10
 76 
 77   if playdate.buttonIsPressed(playdate.kButtonUp) or playdate.buttonIsPressed(playdate.kButtonA) then
 78     bird.yVel -= buttonForce
 79   end
 80   if playdate.buttonIsPressed(playdate.kButtonDown) or playdate.buttonIsPressed(playdate.kButtonB) then
 81     bird.yVel += buttonForce
 82   end
 83 
 84   bird.yVel = clamp(bird.yVel, -bird.maxVel, bird.maxVel)
 85   bird.y = clamp(bird.y, 0, screenHeight)
 86 end
 87 
 88 function updateTree(tree)
 89   -- snip
 90 end
 91 
 92 function birdHitbox(bird)
 93   -- snip
 94 end
 95 
 96 function treeHitbox(tree)
 97   -- snip
 98 end
 99 
100 -- snip














Breaking Our Code Into Multiple Files



















	
Bird functions



	
Tree functions



	
Utility functions like clamp()













	
source/bird.lua



	
source/tree.lua



	
source/util.lua















 1 import "CoreLibs/graphics"
 2 import "CoreLibs/ui"
 3 import "util"
 4 import "bird"
 5 import "tree"
 6 
 7 screenWidth = playdate.display.getWidth()
 8 screenHeight = playdate.display.getHeight()
 9 
10 local gfx <const> = playdate.graphics
11 
12 local state = {
13   activeScene = "mainMenu",
14   bird = initBird(screenWidth),
15   tree = initTree(screenWidth),
16 }
17 
18 function playdate.update()
19   if state.activeScene == "mainMenu" then
20     updateMainMenu(state)
21   elseif state.activeScene == "gameplay" then
22     updateGameplay(state)
23   elseif state.activeScene == "gameOver" then
24     updateGameOver(state)
25   end
26 end
27 
28 function updateMainMenu(state)
29   if playdate.buttonJustPressed(playdate.kButtonA) then
30     state.activeScene = "gameplay"
31     resetGameplay(state)
32   end
33 
34   gfx.clear()
35   gfx.drawText("*Soaring*", 40, 40)
36   gfx.drawText("Press A to start", 40, screenHeight - 80)
37 end
38 
39 function updateGameplay(state)
40   local bird = state.bird
41   local tree = state.tree
42 
43   updateBird(bird)
44   updateTree(tree)
45 
46   if birdHitbox(bird):intersects(treeHitbox(tree)) then
47     state.activeScene = "gameOver"
48   end
49 
50   gfx.clear()
51   gfx.fillCircleAtPoint(bird.x, bird.y, bird.r)
52 
53   gfx.fillRect(tree.x, tree.y, tree.w, tree.h)
54 
55   if playdate.isCrankDocked() then
56     playdate.ui.crankIndicator:draw()
57   end
58 end
59 
60 function updateGameOver(state)
61   if playdate.buttonJustPressed(playdate.kButtonA) then
62     state.activeScene = "gameplay"
63     resetGameplay(state)
64   end
65 
66   gfx.clear()
67   gfx.drawText("*Game Over*", 40, 40)
68   gfx.drawText("Press A to try again", 40, screenHeight - 80)
69 end
70 
71 function resetGameplay(state)
72   state.bird = initBird(screenWidth)
73   state.tree = initTree(screenWidth)
74 end








 1 local buttonForce <const> = 0.20
 2 
 3 function initBird()
 4   return {
 5     x = screenWidth / 2,
 6     y = 100,
 7     yVel = 0,
 8     r = 12,
 9     maxVel = 12
10   }
11 end
12 
13 function updateBird(bird)
14   bird.y += bird.yVel
15 
16   local crankChange, _ = playdate.getCrankChange()
17   bird.yVel -= crankChange / 10
18 
19   if playdate.buttonIsPressed(playdate.kButtonUp) or playdate.buttonIsPressed(playdate.kButtonA) then
20     bird.yVel -= buttonForce
21   end
22   if playdate.buttonIsPressed(playdate.kButtonDown) or playdate.buttonIsPressed(playdate.kButtonB) then
23     bird.yVel += buttonForce
24   end
25 
26   bird.yVel = clamp(bird.yVel, -bird.maxVel, bird.maxVel)
27   bird.y = clamp(bird.y, 0, screenHeight)
28 end
29 
30 function birdHitbox(bird)
31   return playdate.geometry.rect.new(bird.x - 4, bird.y - 4, 8, 8)
32 end








 1 function initTree()
 2   return {
 3     x = screenWidth + 40,
 4     y = 0,
 5     w = 40,
 6     h = 80,
 7     s = 4,
 8   }
 9 end
10 
11 function updateTree(tree)
12   tree.x -= tree.s
13 
14   if tree.x < -tree.w then
15     tree.x = screenWidth + math.random(tree.w + 10, tree.w + 40)
16     tree.y = math.random(-20, screenHeight - 20)
17   end
18 end
19 
20 function treeHitbox(tree)
21   return playdate.geometry.rect.new(tree.x, tree.y, tree.w, tree.h)
22 end








1 function clamp(value, min, max)
2   return math.max(math.min(value, max), min)
3 end










	
screenWidth and screenHeight had their local keyword removed, making them true global variables accessible throughout all of the imported code. Before they were local to source/main.lua — sort of global-ish. Since our bird and tree code relies on both of them, it’s easiest to just make them truly global.



	
The buttonForce constant got moved into source/bird.lua since that’s the only place that uses it.





















Extra Credits



	
When in the Main Menu and Game Over scenes, play a sound effect when the A button is pressed to let the player know they’ve triggered an action.



	
Play a sound effect when the bird hits the tree.



	
Keep track of how many trees were dodged and display that in the Game Over scene.



	
Add high score tracking for the number of trees dodged. Display the high score on the Main Menu. In the Game Over scene, let the player know if they’ve reached a new high score. Give the player the option to reset their high score. Reference the Snake chapter for how to do this.



	
Make the tree move faster the further the bird flies to make the game more difficult.



	
Randomize the size of the tree.



	
Draw multiple trees, increasing the number the further the player gets.









What’s Next










Sokoban










[image: One of the Sokoban levels we will be designing]
Figure 12. One of the Sokoban levels we will be designing






Moveable Player









 1 import "CoreLibs/graphics"
 2 
 3 local gfx <const> = playdate.graphics
 4 local tileSize <const> = 40
 5 local displayW <const>, displayH <const> = playdate.display.getSize()
 6 gfx.setLineWidth(3)
 7 
 8 local player = {
 9   x = 4,
10   y = 3,
11 }
12 
13 function playdate.update()
14   if playdate.buttonJustPressed(playdate.kButtonUp) and player.y > 0 then
15     player.y -= 1
16   end
17 
18   if playdate.buttonJustPressed(playdate.kButtonDown) and player.y < displayH / tileSize - 1 then
19     player.y += 1
20   end
21 
22   if playdate.buttonJustPressed(playdate.kButtonLeft) and player.x > 0 then
23     player.x -= 1
24   end
25 
26   if playdate.buttonJustPressed(playdate.kButtonRight) and player.x < displayW / tileSize - 1 then
27     player.x += 1
28   end
29 
30   gfx.clear()
31   drawPlayer(player)
32 end
33 
34 function drawPlayer(p)
35   gfx.drawCircleInRect(p.x * tileSize, p.y * tileSize, tileSize, tileSize)
36 end














Pushing a Box









 1 -- snip: imports and constants
 2 
 3 local maxTileX <const> = displayW / tileSize - 1
 4 local maxTileY <const> = displayH / tileSize - 1
 5 
 6 -- snip: local player table
 7 
 8 local box = {
 9   x = 5,
10   y = 3,
11 }
12 
13 function playdate.update()
14   local dx, dy = 0, 0
15 
16   if playdate.buttonJustPressed(playdate.kButtonUp) then
17     dy = -1
18   elseif playdate.buttonJustPressed(playdate.kButtonDown) then
19     dy = 1
20   elseif playdate.buttonJustPressed(playdate.kButtonLeft) then
21     dx = -1
22   elseif playdate.buttonJustPressed(playdate.kButtonRight) then
23     dx = 1
24   end
25 
26   if dx ~= 0 or dy ~= 0 then
27     if tryMove(dx, dy) then
28       player.x = player.x + dx
29       player.y = player.y + dy
30     end
31   end
32 
33   -- Reset game on A button press
34   if playdate.buttonJustPressed(playdate.kButtonA) then
35     player.x = 4
36     player.y = 3
37     box.x = 5
38     box.y = 3
39   end
40 
41   gfx.clear()
42   drawPlayer(player)
43   drawBox(box)
44 end
45 
46 function tryMove(dx, dy)
47   local newX = player.x + dx
48   local newY = player.y + dy
49 
50   -- Check display boundaries
51   if newX < 0 or newX > maxTileX or newY < 0 or newY > maxTileY then
52     return false -- Cannot move, out of bounds
53   end
54 
55   -- Check for box collision
56   if newX == box.x and newY == box.y then
57     -- Player is trying to move into the box.
58     -- Check if the box can be pushed
59     local boxNewX = box.x + dx
60     local boxNewY = box.y + dy
61 
62     -- Check if box would be out of bounds
63     if boxNewX < 0 or boxNewX > maxTileX or boxNewY < 0 or boxNewY > maxTileY then
64       return false -- Box is blocked by boundary
65     else
66       -- Box can be pushed, so move the box and allow player to move
67       box.x = boxNewX
68       box.y = boxNewY
69       -- Player moves are handled outside this function after a successful tryMove
70       return true
71     end
72   end
73 
74   return true
75 end
76 
77 -- snip: function drawPlayer(p)
78 
79 function drawBox(b)
80   gfx.drawRoundRect(b.x * tileSize, b.y * tileSize, tileSize, tileSize, 4)
81 end


























Target Spot









 1 local box = {
 2   x = 5,
 3   y = 3,
 4   onTarget = false,
 5 }
 6 
 7 local target = {
 8   x = 7,
 9   y = 5,
10 }












1 if not box.onTarget then
2   updatePlayer(player)
3 end








 1 function updatePlayer(p)
 2   local dx, dy = 0, 0
 3 
 4   if playdate.buttonJustPressed(playdate.kButtonUp) then
 5     dy = -1
 6   elseif playdate.buttonJustPressed(playdate.kButtonDown) then
 7     dy = 1
 8   elseif playdate.buttonJustPressed(playdate.kButtonLeft) then
 9     dx = -1
10   elseif playdate.buttonJustPressed(playdate.kButtonRight) then
11     dx = 1
12   end
13 
14   if dx ~= 0 or dy ~= 0 then
15     if tryMove(dx, dy) then
16       p.x = p.x + dx
17       p.y = p.y + dy
18     end
19   end
20 end








1 -- Reset game on A button press
2 if playdate.buttonJustPressed(playdate.kButtonA) then
3   -- snip: player and box resetting
4   box.onTarget = false
5 end








1 gfx.clear()
2 drawTarget(target)
3 -- snip: player and box drawing
4 drawUI()












1 if boxNewX < 0 or boxNewX > maxTileX or boxNewY < 0 or boxNewY > maxTileY then
2   return false -- Box is blocked by boundary
3 else
4   -- Box can be pushed, so move the box and allow player to move
5   moveBoxTo(box, boxNewX, boxNewY) -- This is the changed line!
6   -- Player moves are handled outside this function after a successful tryMove
7   return true
8 end








 1 function moveBoxTo(b, x, y)
 2   b.x = x
 3   b.y = y
 4 
 5   if b.x == target.x and b.y == target.y then
 6     b.onTarget = true
 7   else
 8     b.onTarget = false
 9   end
10 end
11 
12 function drawTarget(t)
13   gfx.fillRoundRect(
14     t.x * tileSize,
15     t.y * tileSize,
16     tileSize,
17     tileSize,
18     4)
19 end
20 
21 function drawUI()
22   if box.onTarget then
23     gfx.drawText("Level Complete!", 40, 40)
24     gfx.drawText("Press A to restart", 40, 60)
25   end
26 end


























Counting Steps









1 local player = {
2   x = 4,
3   y = 3,
4   steps = 0,
5 }








1 -- Reset game on A button press
2 if playdate.buttonJustPressed(playdate.kButtonA) then
3   player.x = 4
4   player.y = 3
5   player.steps = 0
6   -- snip








1 if dx ~= 0 or dy ~= 0 then
2   if tryMove(dx, dy) then
3     -- snip: player x and y update
4     player.steps += 1
5   end
6 end








1 function drawUI()
2   gfx.drawText("Steps: " .. player.steps, 8, 8)
3 
4   -- snip
5 end










Preparing for Complexity









 1 local initPlayer <const> = {
 2   x = 4,
 3   y = 3,
 4   steps = 0,
 5 }
 6 local player = {}
 7 
 8 local initBox <const> = {
 9   x = 5,
10   y = 3,
11   onTarget = false,
12 }
13 local box = {}
14 
15 -- snip: local target
16 
17 function playdate.update()
18   -- snip: player update check
19 
20   if playdate.buttonJustPressed(playdate.kButtonA) then
21     resetLevel()
22   end
23 
24   -- snip: drawing
25 end
26 
27 function resetLevel()
28   player = table.deepcopy(initPlayer)
29   box = table.deepcopy(initBox)
30 end
31 
32 resetLevel() -- this is important, it copies the init* values on level start!
33 
34 -- snip: rest of the code


























Multiple Boxes









 1 local levelComplete = false
 2 
 3 -- snip: initPlayer and player creation
 4 
 5 local initBoxes <const> = {
 6   {
 7     x = 5,
 8     y = 3,
 9     onTarget = false,
10   },
11   {
12     x = 3,
13     y = 2,
14     onTarget = false,
15   }
16 }
17 local boxes = {}
18 
19 local targets <const> = {
20   { x = 7, y = 5, },
21   { x = 3, y = 1, },
22 }








 1 function playdate.update()
 2   -- snip: UPDATING
 3 
 4   -- DRAWING
 5   gfx.clear()
 6 
 7   for _, target in pairs(targets) do
 8     drawTarget(target)
 9   end
10 
11   for _, box in pairs(boxes) do
12     drawBox(box)
13   end
14 
15   drawPlayer(player)
16   drawUI()
17 end
















1 function resetLevel()
2   player = table.deepcopy(initPlayer)
3   boxes = table.deepcopy(initBoxes)
4   levelComplete = false
5 end








 1 function tryMove(dx, dy)
 2   -- snip: new pos vars & display checking
 3 
 4   local box = itemAtPos(boxes, newX, newY)
 5 
 6   -- Check for box collision
 7   if box then
 8     -- Player is trying to move into the box.
 9     -- Check if the box can be pushed
10     local boxNewX = box.x + dx
11     local boxNewY = box.y + dy
12 
13     -- Check if box would be out of bounds
14     if boxNewX < 0 or boxNewX > maxTileX or boxNewY < 0 or boxNewY > maxTileY then
15       return false -- Box is blocked by boundary
16     elseif itemAtPos(boxes, boxNewX, boxNewY) ~= nil then
17       return false -- Box is blocked by another box
18     else
19       -- Box can be pushed, so move the box and allow player to move
20       moveBoxTo(box, boxNewX, boxNewY)
21       -- Player moves are handled outside this function after a successful tryMove
22       return true
23     end
24   end
25 
26   return true
27 end
28 
29 function itemAtPos(coll, x, y)
30   for _, item in pairs(coll) do
31     if item.x == x and item.y == y then
32       return item
33     end
34   end
35 
36   return nil
37 end
















 1 function moveBoxTo(b, x, y)
 2   b.x = x
 3   b.y = y
 4 
 5   local target = itemAtPos(targets, x, y)
 6 
 7   if target and b.x == target.x and b.y == target.y then
 8     b.onTarget = true
 9   else
10     b.onTarget = false
11   end
12 
13   if allBoxesOnTarget() then
14     levelComplete = true
15   end
16 end
17 
18 function allBoxesOnTarget()
19   local allOnTarget = true
20 
21   for _, box in pairs(boxes) do
22     if not box.onTarget then
23       allOnTarget = false
24     end
25   end
26 
27   return allOnTarget
28 end




















1 function drawUI()
2   gfx.drawText("Steps: " .. player.steps, 8, 8)
3 
4   if levelComplete then
5     gfx.drawText("Level Complete!", 40, 40)
6     gfx.drawText("Press A to restart", 40, 60)
7   end
8 end














Parsing Levels









1 #####
2 #@BT#
3 #####









[image: Our simple Level 1]
Figure 13. Our simple Level 1













 1 import "CoreLibs/object"
 2 
 3 local levels <const> = {
 4     [[
 5     #####
 6     #@BT#
 7     #####
 8     ]],
 9     [[
10     #######
11     #     #
12     #     #
13     #@B#T #
14     #  ####
15     ]]
16 }
17 
18 local legend <const> = {
19   box = "B",
20   target = "T",
21   player = "@",
22   wall = "#",
23 }
24 
25 function numLevels()
26   return #levels
27 end
28 
29 -- parses a level string and loads the data into appropriate tables
30 function loadLevel(levelIndex, player, boxes, targets, walls)
31   print("Loading level:", levelIndex)
32 
33   local level = levels[levelIndex]
34 
35   clearTable(boxes)
36   clearTable(targets)
37   clearTable(walls)
38   player.steps = 0
39 
40   local lines = {}
41   for line in level:gmatch("[^\r\n]+") do
42     table.insert(lines, line)
43   end
44 
45   for y, line in ipairs(lines) do
46     line = trim(line)
47 
48     local x = 1
49     for char in line:gmatch(".") do
50       if char == legend.player then
51         player.x = x
52         player.y = y
53       end
54 
55       if char == legend.wall then
56         table.insert(walls, { x = x, y = y })
57       end
58 
59       if char == legend.target then
60         table.insert(targets, { x = x, y = y })
61       end
62 
63       if char == legend.box then
64         table.insert(boxes, { x = x, y = y })
65       end
66 
67       x += 1
68     end
69   end
70 end
71 
72 function trim(s)
73   return string.gsub(s, "^%s*(.-)%s*$", "%1")
74 end
75 
76 function clearTable(t)
77   for k in pairs(t) do
78     t[k] = nil
79   end
80 end


































































	
Define a new variable to track the current level: local currentLevel = 1.



	
Delete the local initPlayer code; we no longer need it since our level loading handles it.



	
Revise the player initialization to be local player = { steps = 0 }.



	
Delete the local initBoxes code, for a similar reason to initPlayer.











1 local targets = {}
2 local walls = {}








1 function loadCurrentLevel()
2   levelComplete = false
3   loadLevel(currentLevel, player, boxes, targets, walls)
4 end
5 
6 loadCurrentLevel()












 1 function playdate.update()
 2   -- UPDATING
 3   if not levelComplete then
 4     updatePlayer(player)
 5   end
 6 
 7   if levelComplete then
 8     if playdate.buttonJustPressed(playdate.kButtonA) then
 9       currentLevel += 1
10       if currentLevel > numLevels() then
11         currentLevel = 1
12       end
13 
14       loadCurrentLevel()
15     end
16   end
17 
18   if playdate.buttonJustPressed(playdate.kButtonB) then
19     loadCurrentLevel()
20   end
21 
22   -- DRAWING
23   gfx.clear()
24 
25   for _, wall in pairs(walls) do
26     drawWall(wall)
27   end
28 
29   -- snip
30 end
















 1 function tryMove(dx, dy)
 2   -- snip
 3 
 4   if itemAtPos(walls, newX, newY) then
 5     return false
 6   end
 7 
 8   local box = itemAtPos(boxes, newX, newY)
 9   if box then
10     -- snip
11 
12     -- Check if box would be out of bounds
13     if boxNewX < 0 or boxNewX > maxTileX or boxNewY < 0 or boxNewY > maxTileY then
14       return false -- Box is blocked by boundary
15     elseif itemAtPos(boxes, boxNewX, boxNewY) ~= nil then
16       return false -- Box is blocked by another box
17     elseif itemAtPos(walls, boxNewX, boxNewY) ~= nil then
18       return false -- Box is blocked by a wall
19     else
20       -- Box can be pushed, so move the box and allow player to move
21       moveBoxTo(box, boxNewX, boxNewY)
22       -- Player moves are handled outside this function after a successful tryMove
23       return true
24     end
25   end
26 
27   return true
28 end








 1 function drawPlayer(p)
 2   gfx.drawCircleInRect(
 3     p.x * tileSize + 2,
 4     p.y * tileSize + 2,
 5     tileSize - 4,
 6     tileSize - 4)
 7 end
 8 
 9 function drawBox(b)
10   gfx.drawRoundRect(
11     b.x * tileSize + 2,
12     b.y * tileSize + 2,
13     tileSize - 4,
14     tileSize - 4, 4)
15 end
16 
17 function drawTarget(t)
18   gfx.fillRoundRect(
19     t.x * tileSize + 6,
20     t.y * tileSize + 6,
21     tileSize - 12,
22     tileSize - 12,
23     4)
24 end
25 
26 function drawWall(w)
27   gfx.fillRect(
28     w.x * tileSize,
29     w.y * tileSize,
30     tileSize,
31     tileSize)
32 end
33 
34 function drawUI()
35   gfx.drawText("Level " .. currentLevel, 8, 2)
36   gfx.drawText("Steps: " .. player.steps, 8, 18)
37 
38   if levelComplete then
39     gfx.drawText("Level Complete!", 84, 2)
40     gfx.drawText("Press A for next level", 220, 2)
41     gfx.drawText("Press B to restart", 220, 18)
42   end
43 end


















Level Select









 1 local gfx <const> = playdate.graphics
 2 
 3 local ticks = 1
 4 local menuIndex = 1
 5 
 6 function updateMainMenu()
 7   if playdate.buttonJustPressed(playdate.kButtonUp) then
 8     menuIndex -= 1
 9 
10     if menuIndex <= 0 then
11       menuIndex = numLevels()
12     end
13   end
14 
15   if playdate.buttonJustPressed(playdate.kButtonDown) then
16     menuIndex += 1
17 
18     if menuIndex > numLevels() then
19       menuIndex = 1
20     end
21   end
22 
23   if playdate.buttonJustPressed(playdate.kButtonA) then
24     switchToGameplay(menuIndex)
25     return
26   end
27 
28   gfx.clear()
29   gfx.drawText("*SOKOBAN*", 20, 6)
30 
31   gfx.drawText("_Select a level:_", 20, 32)
32 
33   for i = 1, numLevels() do
34     local y = i * 32 + 42
35     gfx.drawText("Level " .. i, 40, y)
36 
37     if menuIndex == i then
38       local x = math.cos(ticks / 10) * 3 + 22
39       gfx.fillCircleAtPoint(x, y + 8, 4)
40     end
41   end
42 
43   ticks += 1
44 end




















1 import "main_menu"
2 
3 local state <const> = {
4   main_menu = "main_menu",
5   gameplay = "gameplay",
6 }
7 local currentState = state.main_menu
8 local sysMenu = playdate.getSystemMenu()
















1 function switchToGameplay(levelIndex)
2   sysMenu:addMenuItem("Main Menu", function()
3     currentState = state.main_menu
4     sysMenu:removeAllMenuItems()
5   end)
6   currentLevel = levelIndex
7   loadCurrentLevel()
8   currentState = state.gameplay
9 end








 1 function playdate.update()
 2   if currentState == state.gameplay then
 3     updateGameplay()
 4   elseif currentState == state.main_menu then
 5     updateMainMenu()
 6   else
 7     print("ERROR: unknown currentState: " .. currentState)
 8   end
 9 end
10 
11 function updateGameplay()
12   -- our old `playdate.update()` function now goes here!
13 end













[image: Level select UI in the Main Menu]
Figure 14. Level select UI in the Main Menu











Extra Credits



	
Design more levels!



	
Revise the Main Menu’s level selection code to work for when there are more levels than fit on the screen.



	
Using save data, keep track of the player’s lowest steps for each level. Incorporate this value into the level select and level completion UI.



	
Use a font when drawing text to make it more legible.



	
Add sound effects for all interactions, like when pushing a box, when a box makes it to a target, when a level is complete, etc.



	
Add player movement with animation/easing rather than just instantly jumping from tile to tile.



	
Add a camera that follows the player around to allow for larger levels rather than being constrained to just the Playdate’s screen.









What’s Next










Dungeon Crawler - Part 1















	
Designing maps with the Tiled level editor and loading them into our game.



	
Loading maps with entry and exit points.



	
Building a turn-based combat system.



	
Defining enemies with different behavior and stats.



	
More complex save data.

















	
Micro Roguelike tilesheet by Kenney - Kenney makes free game assets and releases them into the public domain for anyone to use without restriction. The Micro Roguelike set contains a black-and-white version that has everything we’ll need for our game. Unzip the download, copy the monochrome_tilemap_packed.png file from the Tilemap directory, and paste it into your game’s source directory. Then rename it to tilemap-table-8-8.png. The name matters, as the Playdate SDK will use it to properly load and parse the tilemap.



	
Tiled - Tiled is a free and open source level editor that works on Linux, macOS, and Windows. We’ll use it to design levels for our game. Download and install Tiled.








Drawing Player from a Tilemap









 1 local gfx <const> = playdate.graphics
 2 
 3 local TILE_SIZE <const> = 8
 4 local SCALE <const> = 4
 5 playdate.display.setScale(SCALE)
 6 local player = { imgtableIndex = 5 }
 7 
 8 function init()
 9   gfx.setBackgroundColor(gfx.kColorBlack)
10 
11   imgtable, err = gfx.imagetable.new("tilemap")
12   if err then
13     print(err)
14   end
15 
16   player.x = 5
17   player.y = 6
18 end
19 
20 function playdate.update()
21   gfx.clear()
22 
23   drawTile(32, 2, 2)
24   drawPlayer(player)
25 end
26 
27 function drawTile(i, x, y)
28   imgtable:drawImage(i, x * TILE_SIZE - 1, y * TILE_SIZE - 1)
29 end
30 
31 function drawPlayer(p)
32   drawTile(p.imgtableIndex, p.x, p.y)
33 end
34 
35 init()





























[image: Screenshot of the tiles rendering on the screen]
Figure 15. Screenshot of the tiles rendering on the screen







Designing Levels with Tiled and Rendering Them















	
Open the Tiled app.



	
Click “New Project…” or go to File > New > New Project…



	
Name your new Tiled project dungeon-crawler.tiled-project and place it in your project folder (not in the source folder).













	
Click “New Tileset…” or go to File > New > New Tileset…



	
Enter tiles for the Tileset name.



	
Set the Image’s Source to source/tilemap-table-8-8.png (our tilesheet).



	
Leave the “Use transparent color” checkbox unchecked.



	
Set Tile width and Tile height to 8 px.



	
Leave Margin and Spacing at 0 px.



	
Click “Save As…” and save your Tiled tiles at tiles.tsx.













	
Go to File > New > New Map…



	
Leave all of the Map settings at their defaults (Orientation: Orthogonal, Tile layer format: CSV, Tile render order: Right Down).



	
Leave the Map size at Width: 30 tiles, Height: 20 tiles.



	
Set “Tile size” to Width: 8 px, Height: 8 px.



	
Click “Ok”.












[image: Screenshot of Tiled with an empty map and our tilesheet.]
Figure 16. Screenshot of Tiled with an empty map and our tilesheet.


















[image: A look at what I drew for level1.tmx.]
Figure 17. A look at what I drew for level1.tmx.







	
File > Export.



	
Name your file level1.lua and put it in the source folder so our game code can make use of it.



























1 local map = nil
2 local levels = {
3   level1 = import("level1"),
4 }












1 map:draw(-3 * TILE_SIZE, -4 * TILE_SIZE)












1 function loadLevel(levelName, imgtable)
2   local level = levels[levelName]
3   print("Loading level: " .. levelName)
4   local map = gfx.tilemap.new()
5   map:setImageTable(imgtable)
6   local layer = level.layers[1]
7   map:setTiles(layer.data, layer.width)
8   return map
9 end
















1 map = loadLevel("level1", imgtable)














Player Movement with Camera













1 local camera = { x = 0, y = 0 }
2 local DISPLAY_HEIGHT <const> = playdate.display.getHeight()
3 local DISPLAY_WIDTH <const> = playdate.display.getWidth()
















1 function playdate.update()
2   updatePlayer(player)
3   updateCamera(camera, player)
4 
5   gfx.clear() -- unchanged
6 
7   map:draw(-camera.x, -camera.y)
8   drawPlayer(player) -- unchanged
9 end








1 function drawTile(i, x, y)
2   imgtable:drawImage(i, (x * TILE_SIZE) - camera.x, (y * TILE_SIZE) - camera.y)
3 end








 1 function updatePlayer(p)
 2   local pDelta = getInputDelta()
 3   p.x += pDelta.x
 4   p.y += pDelta.y
 5 end
 6 
 7 function getInputDelta()
 8   local d = { x = 0, y = 0 }
 9 
10   if playdate.buttonJustPressed(playdate.kButtonLeft) then
11     d.x -= 1
12   end
13 
14   if playdate.buttonJustPressed(playdate.kButtonRight) then
15     d.x += 1
16   end
17 
18   if playdate.buttonJustPressed(playdate.kButtonUp) then
19     d.y -= 1
20   end
21 
22   if playdate.buttonJustPressed(playdate.kButtonDown) then
23     d.y += 1
24   end
25 
26   return d
27 end








1 function updateCamera(c, p)
2   c.x = p.x * TILE_SIZE - (DISPLAY_WIDTH / 2)
3   c.y = p.y * TILE_SIZE - (DISPLAY_HEIGHT / 2)
4 end










Map Collision Detection









1 local tileProp <const> = {
2   WALKABLE = "walkable",
3 }
4 local tileProps <const> = {
5   [18] = tileProp.WALKABLE, -- ground
6 }












1 function playdate.update()
2   updatePlayer(player, map)
3     -- snip
4 end








 1 function updatePlayer(p, map)
 2   local d = getInputDelta()
 3 
 4   if d.x ~= 0 or d.y ~= 0 then
 5     local tileAtDest = map:getTileAtPosition(p.x + d.x + 1, p.y + d.y + 1)
 6 
 7     if tileProps[tileAtDest] == tileProp.WALKABLE then
 8       p.x += d.x
 9       p.y += d.y
10     end
11   end
12 end


















Talking to NPCs














[image: Textbox when talking to an NPC]
Figure 18. Textbox when talking to an NPC









1 local fontNontendo = gfx.font.new("fonts/Nontendo-Bold")
2 gfx.setFont(fontNontendo)
3 local synth = playdate.sound.synth.new(playdate.sound.kWaveSine)








 1 local focusedNPC = nil
 2 local levelName = nil
 3 local npcs <const> = {
 4   level1 = {
 5     ["22,10"] = {
 6       name = "Dog",
 7       text = "Got a treat?",
 8     },
 9     ["23,4"] = {
10       name = "Snake",
11       text = "Dogs, all they think about is food.",
12     },
13     ["24,7"] = {
14       name = "Column",
15       text = "Sure is windy out here today.",
16     },
17   },
18 }




















 1 function playdate.update()
 2   if focusedNPC then
 3     if playdate.buttonJustPressed(playdate.kButtonA) then
 4       playSFX("C5")
 5       focusedNPC = nil
 6     end
 7   else
 8     updatePlayer(player, map)
 9     updateCamera(camera, player)
10   end
11 
12   gfx.clear()
13 
14   if focusedNPC then
15     drawTextbox(focusedNPC)
16   else
17     map:draw(-camera.x, -camera.y)
18     drawPlayer(player)
19   end
20 end
















1 function loadLevel(name, imgtable)
2   levelName = name
3   local level = levels[levelName]
4   print("Loading level: " .. levelName)
5   -- snip








 1 function updatePlayer(p, map)
 2   local d = getInputDelta()
 3 
 4   if d.x ~= 0 or d.y ~= 0 then
 5     local dest = { x = p.x + d.x, y = p.y + d.y }
 6 
 7     local tileAtDest = map:getTileAtPosition(dest.x + 1, dest.y + 1)
 8 
 9     if tileProps[tileAtDest] == tileProp.WALKABLE then
10       p.x += d.x
11       p.y += d.y
12     else
13       focusedNPC = npcs[levelName][dest.x .. "," .. dest.y]
14 
15       if focusedNPC then
16         playSFX("B3")
17       end
18     end
19   end
20 end












 1 function playSFX(note)
 2   synth:playMIDINote(note, 1, 0.15)
 3 end
 4 
 5 function drawTextbox(speak)
 6   gfx.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
 7   gfx.drawText(speak.name, 4, 0)
 8   gfx.setImageDrawMode(playdate.graphics.kDrawModeCopy)
 9 
10   playdate.graphics.setColor(gfx.kColorWhite)
11   gfx.fillRoundRect(0, DISPLAY_HEIGHT - 46, DISPLAY_WIDTH, 46, 4)
12   playdate.graphics.setColor(gfx.kColorBlack)
13   gfx.drawTextInRect(speak.text, 4, DISPLAY_HEIGHT - 42, DISPLAY_WIDTH - 8, 40)
14 end














Extra Credits



	
Make it so that your player can walk on grass and flower tiles.



	
Having to press the d-pad for each movement is tedious. How could you make it so that pressing and holding down a direction moves the player until released?



	
Edit the tilesheet to make the sprites feel more like your own. A program like Aseprite is great for this.



	
Make it so that NPCs can have multiple lines of dialogue that get progressed through as the player presses the A button.



	
Try to tell a story with just one map and NPC dialogue.









What’s Next










Dungeon Crawler - Part 2






Organizing Our Code









 1 import("sound")
 2 import("field")
 3 
 4 local gfx <const> = playdate.graphics
 5 
 6 function playdate.update()
 7   updateField()
 8 end
 9 
10 function init()
11   local fontNontendo = gfx.font.new("fonts/Nontendo-Bold")
12   gfx.setFont(fontNontendo)
13 
14   initField()
15 end
16 
17 init()












1 local synth = playdate.sound.synth.new(playdate.sound.kWaveSine)
2 
3 function playSFX(note)
4   synth:playMIDINote(note, 1, 0.15)
5 end








  1 import("sound")
  2 import("input")
  3 import("CoreLibs/graphics")
  4 local gfx <const> = playdate.graphics
  5 
  6 local SCALE <const> = 4
  7 local DISPLAY_HEIGHT = nil -- gets set in initField
  8 local DISPLAY_WIDTH = nil -- gets set in initField
  9 local TILE_SIZE <const> = 8
 10 
 11 local player = { imgtableIndex = 5 }
 12 local map = nil
 13 local levels = {
 14   level1 = import("level1"),
 15 }
 16 local camera = { x = 0, y = 0 }
 17 
 18 local tileProp <const> = {
 19   WALKABLE = "walkable",
 20 }
 21 local tileProps <const> = {
 22   [18] = tileProp.WALKABLE, -- ground
 23 }
 24 local focusedNPC = nil
 25 local levelName = nil
 26 local npcs <const> = {
 27   level1 = {
 28     ["22,10"] = {
 29       name = "Dog",
 30       text = "Got a treat?",
 31     },
 32     ["23,4"] = {
 33       name = "Snake",
 34       text = "Dogs, all they think about is food.",
 35     },
 36     ["24,7"] = {
 37       name = "Column",
 38       text = "Sure is windy out here today.",
 39     },
 40   },
 41 }
 42 
 43 local function loadLevel(name, imgtable)
 44   levelName = name
 45   local level = levels[levelName]
 46   print("Loading level: " .. levelName)
 47   local map = gfx.tilemap.new()
 48   map:setImageTable(imgtable)
 49   local layer = level.layers[1]
 50   map:setTiles(layer.data, layer.width)
 51   return map
 52 end
 53 
 54 local function drawTile(i, x, y)
 55   imgtable:drawImage(i, (x * TILE_SIZE) - camera.x, (y * TILE_SIZE) - camera.y)
 56 end
 57 
 58 local function drawPlayer(p)
 59   drawTile(p.imgtableIndex, p.x, p.y)
 60 end
 61 
 62 local function updatePlayer(p, map)
 63   local d = getInputDelta()
 64 
 65   if d.x ~= 0 or d.y ~= 0 then
 66     local dest = { x = p.x + d.x, y = p.y + d.y }
 67 
 68     local tileAtDest = map:getTileAtPosition(dest.x + 1, dest.y + 1)
 69 
 70     if tileProps[tileAtDest] == tileProp.WALKABLE then
 71       p.x += d.x
 72       p.y += d.y
 73     else
 74       focusedNPC = npcs[levelName][dest.x .. "," .. dest.y]
 75 
 76       if focusedNPC then
 77         playSFX("B3")
 78       end
 79     end
 80   end
 81 end
 82 
 83 local function updateCamera(c, p)
 84   c.x = p.x * TILE_SIZE - (DISPLAY_WIDTH / 2)
 85   c.y = p.y * TILE_SIZE - (DISPLAY_HEIGHT / 2)
 86 end
 87 
 88 local function drawTextbox(speak)
 89   gfx.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
 90   gfx.drawText(speak.name, 4, 0)
 91   gfx.setImageDrawMode(playdate.graphics.kDrawModeCopy)
 92 
 93   playdate.graphics.setColor(gfx.kColorWhite)
 94   gfx.fillRoundRect(0, DISPLAY_HEIGHT - 46, DISPLAY_WIDTH, 46, 4)
 95   playdate.graphics.setColor(gfx.kColorBlack)
 96   gfx.drawTextInRect(speak.text, 4, DISPLAY_HEIGHT - 42, DISPLAY_WIDTH - 8, 40)
 97 end
 98 
 99 function initField()
100   playdate.display.setScale(SCALE)
101   DISPLAY_HEIGHT = playdate.display.getHeight()
102   DISPLAY_WIDTH = playdate.display.getWidth()
103 
104   gfx.setBackgroundColor(gfx.kColorBlack)
105 
106   imgtable, err = gfx.imagetable.new("tilemap")
107   if err then
108     print(err)
109   end
110 
111   player.x = 5
112   player.y = 6
113 
114   map = loadLevel("level1", imgtable)
115 end
116 
117 function updateField()
118   if focusedNPC then
119     if playdate.buttonJustPressed(playdate.kButtonA) then
120       playSFX("C5")
121       focusedNPC = nil
122     end
123   else
124     updatePlayer(player, map)
125     updateCamera(camera, player)
126   end
127 
128   gfx.clear()
129 
130   if focusedNPC then
131     drawTextbox(focusedNPC)
132   else
133     map:draw(-camera.x, -camera.y)
134     drawPlayer(player)
135   end
136 end




















 1 function getInputDelta()
 2   local d = { x = 0, y = 0 }
 3 
 4   if playdate.buttonJustPressed(playdate.kButtonLeft) then
 5     d.x -= 1
 6   end
 7 
 8   if playdate.buttonJustPressed(playdate.kButtonRight) then
 9     d.x += 1
10   end
11 
12   if playdate.buttonJustPressed(playdate.kButtonUp) then
13     d.y -= 1
14   end
15 
16   if playdate.buttonJustPressed(playdate.kButtonDown) then
17     d.y += 1
18   end
19 
20   return d
21 end










Multiple Maps with Stairs










[image: Stairs down]
Figure 19. Stairs down






[image: Level 2]
Figure 20. Level 2









1 local levels = {
2   level1 = import("level1"),
3   level2 = import("level2"),
4 }








 1 local objectType <const> = {
 2   NPC = "npc",
 3   STAIRS = "stairs",
 4 }
 5 local objects <const> = {
 6   level1 = {
 7     -- NPCs
 8     ["22,10"] = {
 9       type = objectType.NPC,
10       name = "Dog",
11       text = "Got a treat?",
12     },
13     ["23,4"] = {
14       type = objectType.NPC,
15       name = "Snake",
16       text = "Dogs, all they think about is food.",
17     },
18     ["24,7"] = {
19       type = objectType.NPC,
20       name = "Column",
21       text = "Sure is windy out here today.",
22     },
23     -- STAIRS
24     ["10,6"] = {
25       type = objectType.STAIRS,
26       toLevel = "level2",
27       toPos = "3,2",
28     },
29   },
30   level2 = {
31     -- NPCs
32     ["14,13"] = {
33       type = objectType.NPC,
34       name = "Jarman",
35       text = "I didn't think anyone would find me in here!",
36     },
37     ["25,9"] = {
38       type = objectType.NPC,
39       name = "???",
40       text = "Best be careful round these parts...",
41     },
42     -- STAIRS
43     ["4,2"] = {
44       type = objectType.STAIRS,
45       toLevel = "level1",
46       toPos = "9,6",
47     },
48   },
49 }
























1 local function traverseStairs(stairs)
2   local x, y = stairs.toPos:match("(%d+),(%d+)")
3   player.x = x
4   player.y = y
5   map = loadLevel(stairs.toLevel, imgtable)
6 end












 1 local function updatePlayer(p, map)
 2   local d = getInputDelta()
 3 
 4   if d.x ~= 0 or d.y ~= 0 then
 5     -- snip
 6 
 7     if tileProps[tileAtDest] == tileProp.WALKABLE then
 8       -- snip
 9     else
10       local focusedObj = objects[levelName][dest.x .. "," .. dest.y]
11 
12       if focusedObj then
13         if focusedObj.type == objectType.NPC then
14           focusedNPC = focusedObj
15           playSFX("B3")
16         elseif focusedObj.type == objectType.STAIRS then
17           traverseStairs(focusedObj)
18           playSFX("B1")
19         end
20       end
21     end
22   end
23 end


















Random Encounters





 1 -- snip
 2 import("combat")
 3 
 4 local gfx <const> = playdate.graphics
 5 
 6 local states = {
 7   field = {
 8     update = updateField,
 9   },
10   combat = {
11     update = updateCombat,
12   },
13 }
14 currentState = states.field
15 
16 function switchState(s)
17   currentState = states[s]
18 
19   if currentState == nil then
20     print("invalid state set! " .. s)
21   end
22 end
23 
24 function playdate.update()
25   currentState.update()
26 end
27 
28 function init()
29   math.randomseed(playdate.getSecondsSinceEpoch())
30 
31   -- snip
32 end




















 1 local gfx <const> = playdate.graphics
 2 
 3 function updateCombat()
 4   if playdate.buttonJustPressed(playdate.kButtonA) then
 5     switchState("field")
 6   end
 7 
 8   gfx.clear()
 9 
10   gfx.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
11   gfx.drawText("Combat!\n\nPress A to exit", 4, 4)
12   gfx.setImageDrawMode(playdate.graphics.kDrawModeCopy)
13 end












1 local stepsUntilEncounter = 0








 1 local function resetEncounterSteps()
 2   stepsUntilEncounter = math.random(7, 15)
 3 end
 4 
 5 local function levelHasEncounters(l)
 6   if l == "level1" then
 7     return false
 8   else
 9     return true
10   end
11 end
















 1 local function loadLevel(name, imgtable)
 2   -- snip
 3   print("Loading level: " .. levelName)
 4 
 5   if levelHasEncounters(levelName) then
 6     resetEncounterSteps()
 7   end
 8 
 9   local map = gfx.tilemap.new()
10   -- snip
11 end








 1 local function updatePlayer(p, map)
 2   -- snip
 3 
 4   if d.x ~= 0 or d.y ~= 0 then
 5     -- snip
 6 
 7     if tileProps[tileAtDest] == tileProp.WALKABLE then
 8       p.x += d.x
 9       p.y += d.y
10 
11       if levelHasEncounters(levelName) then
12         stepsUntilEncounter -= 1
13 
14         if stepsUntilEncounter <= 0 then
15           resetEncounterSteps()
16           playSFX("C4")
17           switchState("combat")
18         end
19       end
20     else
21       -- snip
22     end
23   end
24 end










Combat










Defining Enemies





1 enemies = {
2   snake = {
3     name = "Snake",
4     hp = 5,
5     str = 2,
6     def = 1,
7     imgtableIndex = 21,
8   },
9 }


















Setting Up for Combat





 1 import("enemies")
 2 import("sound")
 3 import("field")
 4 import("combat")
 5 
 6 local TILE_SIZE <const> = 8
 7 
 8 local gfx <const> = playdate.graphics
 9 
10 -- snip
11 
12 imgtable = nil
13 
14 -- snip
15 
16 function init()
17   math.randomseed(playdate.getSecondsSinceEpoch())
18 
19   local fontNontendo = gfx.font.new("fonts/Nontendo-Bold")
20   gfx.setFont(fontNontendo)
21 
22   imgtable, err = gfx.imagetable.new("tilemap")
23   if err then
24     print(err)
25   end
26 
27   initField()
28 
29   -- temporarily start combat for quick dev cycle
30   initCombat(enemies.snake)
31 end
















 1 function switchToField()
 2   gfx.clear(gfx.kColorBlack)
 3   switchState("field")
 4   playdate.display.setScale(SCALE)
 5   DISPLAY_HEIGHT = playdate.display.getHeight()
 6   DISPLAY_WIDTH = playdate.display.getWidth()
 7 
 8   gfx.setBackgroundColor(gfx.kColorBlack)
 9 end
10 
11 function initField()
12   switchToField()
13 
14   player.x = 5
15   player.y = 6
16 
17   map = loadLevel("level1", imgtable)
18 end
















1 if stepsUntilEncounter <= 0 then
2   resetEncounterSteps()
3   initCombat(enemies.snake)
4   playSFX("C4")
5 end










Initializing Combat





 1 local gfx <const> = playdate.graphics
 2 
 3 local enemy = nil
 4 local menuIndex = 0
 5 local SCALE <const> = 2
 6 local MENU_ITEMS <const> = {
 7   "Attack",
 8   "Defend",
 9   "Run",
10 }
11 local messageQueue = {}
12 
13 function initCombat(e)
14   menuIndex = 1
15   enemy = table.shallowcopy(e)
16   messageQueue = {}
17   switchState("combat")
18   print("initCombat: " .. enemy.name)
19 
20   gfx.clear(gfx.kColorBlack)
21   playdate.display.setScale(SCALE)
22   playdate.graphics.setColor(gfx.kColorWhite)
23 end


















Drawing the Combat Screen





 1 function drawTile(i, x, y)
 2   imgtable:getImage(i):drawScaled(x, y, 4)
 3 end
 4 
 5 local menuTextX = 10
 6 local menuTextY = 50
 7 local menuDotD = 6
 8 local function drawMenu()
 9   for key, value in pairs(MENU_ITEMS) do
10     gfx.drawText(value, menuTextX, (16 * key) + menuTextY)
11 
12     if menuIndex == key then
13       gfx.fillCircleInRect(menuTextX - 8, (16 * key) + 2 + menuTextY, menuDotD, menuDotD)
14     end
15   end
16 end










Navigating the Menu





 1 local function updateMenu()
 2   if playdate.buttonJustPressed(playdate.kButtonDown) then
 3     playSFX("C5")
 4     menuIndex += 1
 5   end
 6 
 7   if playdate.buttonJustPressed(playdate.kButtonUp) then
 8     playSFX("B4")
 9     menuIndex -= 1
10   end
11 
12   if menuIndex > #MENU_ITEMS then
13     menuIndex = 1
14   end
15   if menuIndex < 1 then
16     menuIndex = #MENU_ITEMS
17   end
18 
19   if playdate.buttonJustPressed(playdate.kButtonA) then
20     playSFX("D4")
21     takeAction(MENU_ITEMS[menuIndex])
22   end
23 end










The Message Queue









 1 local function takeAction(action)
 2   if action == "Attack" then
 3     local dmg = 2
 4     table.insert(messageQueue, "You attacked!")
 5     enemy.hp -= dmg
 6     table.insert(messageQueue, "Dealt " .. dmg .. " damage!")
 7 
 8     if enemy.hp <= 0 then
 9       table.insert(messageQueue, "Defeated " .. enemy.name .. "!")
10       table.insert(messageQueue, function()
11         switchToField()
12         return true
13       end)
14     end
15   elseif action == "Defend" then
16     table.insert(messageQueue, "You defended!")
17   elseif action == "Run" then
18     table.insert(messageQueue, "You fled!")
19     table.insert(messageQueue, function()
20       switchToField()
21       return true
22     end)
23   else
24     print("Unknown action taken: " .. action)
25   end
26 end






















Updating and Drawing Combat





 1 function updateCombat()
 2   gfx.clear()
 3 
 4   local currentMessage = messageQueue[1]
 5 
 6   if currentMessage then
 7     if type(currentMessage) == "string" then
 8       if playdate.buttonJustPressed(playdate.kButtonA) then
 9         playSFX("D4")
10         table.remove(messageQueue, 1)
11       end
12     elseif type(currentMessage) == "function" then
13       local returnEarly = currentMessage()
14       table.remove(messageQueue, 1)
15       if returnEarly then
16         return
17       end
18     else
19       print("Unhandled message queue type: " .. currentMessage)
20       table.remove(messageQueue, 1)
21     end
22   else
23     updateMenu()
24   end
25 
26   gfx.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
27   gfx.drawText(enemy.name .. "!", 12, 12)
28   drawMenu()
29 
30   if #messageQueue > 0 then
31     local currentMessage = messageQueue[1]
32     if type(currentMessage) == "string" then
33       local window_r = playdate.geometry.rect.new(90, 70, 100, 40)
34       local text_r = playdate.geometry.rect.new(95, 75, 95, 35)
35       gfx.drawRoundRect(window_r, 4)
36       gfx.drawTextInRect(currentMessage, text_r)
37       gfx.fillCircleInRect(180, 100, menuDotD, menuDotD)
38     end
39   end
40   gfx.setImageDrawMode(playdate.graphics.kDrawModeCopy)
41 
42   drawTile(enemy.imgtableIndex, 100, 12)
43 end













[image: Visualization of the messageQueue table]
Figure 21. Visualization of the messageQueue table




















Player Stats & Enemy Attacks Back









 1 -- global player details and stats
 2 player = {
 3   maxHP = 10,
 4   hp = 10,
 5   str = 3,
 6   def = 1,
 7   imgtableIndex = 5,
 8   x = 0, -- grid x pos
 9   y = 0, -- grid y pos
10 }








1 import("player")




















1 local function takeAction(action)
2   if action == "Attack" then
3     simulateCombat()
4   elseif action == "Defend" then
5   -- snip
6 end








 1 local function simulateCombat()
 2   local dmg = 2
 3   table.insert(messageQueue, "You attacked!")
 4   enemy.hp -= dmg
 5   table.insert(messageQueue, "Dealt " .. dmg .. " damage!")
 6 
 7   if enemy.hp <= 0 then
 8     table.insert(messageQueue, "Defeated " .. enemy.name .. "!")
 9     table.insert(messageQueue, function()
10       switchToField()
11       return true
12     end)
13   end
14 end
















 1 local function simulateCombat()
 2   -- player attacks
 3   table.insert(messageQueue, "You attacked!")
 4   local dmgToEnemy = player.str - enemy.def
 5   enemy.hp -= dmgToEnemy
 6   table.insert(messageQueue, "Dealt " .. dmgToEnemy .. " damage!")
 7 
 8   if enemy.hp <= 0 then
 9     table.insert(messageQueue, "Defeated " .. enemy.name .. "!")
10     table.insert(messageQueue, function()
11       switchToField()
12       return true
13     end)
14     -- enemy shouldn't attack if it's dead, so return early
15     return
16   end
17 
18   -- enemy attacks
19   table.insert(messageQueue, enemy.name .. " attacked!")
20   local dmgToPlayer = enemy.str - player.def
21   player.hp -= dmgToPlayer
22   table.insert(messageQueue, "Dealt " .. dmgToPlayer .. " damage!")
23 
24   if player.hp <= 0 then
25     table.insert(messageQueue, "Oh no, you died!")
26   end
27 end










Death









1 if #messageQueue > 0 then
2   -- snip
3 else
4   gfx.drawText("Plyr: " .. player.hp .. "/" .. player.maxHP .. " HP", 110, 98)
5 end








1 if player.hp <= 0 then
2   table.insert(messageQueue, "Oh no, you died!")
3   table.insert(messageQueue, function()
4     switchToGameOver()
5     return true
6   end)
7 end








1 import("game_over")
2 
3 local states = {
4   -- snip
5   gameOver = {
6     update = updateGameOver,
7   },
8 }








 1 local gfx <const> = playdate.graphics
 2 
 3 local SCALE = 2
 4 
 5 function switchToGameOver()
 6   gfx.clear(gfx.kColorBlack)
 7   playdate.display.setScale(SCALE)
 8 
 9   switchState("gameOver")
10 end
11 
12 function updateGameOver()
13   if playdate.buttonJustPressed(playdate.kButtonA) then
14     initField()
15     return
16   end
17 
18   gfx.clear()
19   gfx.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
20   gfx.drawText("Game Over", 10, 10)
21   gfx.drawText("Press A to restart", 10, 40)
22   gfx.setImageDrawMode(playdate.graphics.kDrawModeCopy)
23 end









[image: Dungeon Crawler combat]
Figure 22. Dungeon Crawler combat





1 function initField()
2   switchToField()
3 
4   player.hp = player.maxHP
5   player.x = 5
6   player.y = 6
7 
8   map = loadLevel("level1", imgtable)
9 end














Extra Credits











	
Add more enemies to our enemies table and randomly choose which one the player fights.



	
Add an xpGranted field to each enemy and add it to a new player.xp field when the player defeats an enemy. If the player’s experience passes a level threshold, then increase their maxHP, str, and def and restore their hp to the new maxHP, making them more powerful and adding progression to the game.



	
Add save and load functionality, similar to the high score we added in the Snake chapter, using playdate.datastore.write. You can save on various Playdate lifecycle callbacks or after combat. Then when the game launches, load the current level and player data.



	
Allow loading the latest save from the Game Over state to try again.



	
Add critical hits and critical misses to combat, where there’s a small percent chance of inflicting double damage or zero damage by the player and the enemy.



	
Add a player inventory and a healing item that can be used to restore HP.



	
Expand the sound effects in the game, so that advancing a message in the queue plays a sound and enemy or player death plays a sound.



	
Make running from combat have a percentage chance of failing.



	
Add more levels and enemies.



	
Add a boss fight, where it’s a much stronger enemy you have to fight.



	
Make the NPCs tell a story.



	
Add groups of enemies that appear in combat.



	
Add support for multiple party members.



	
Replace our useless defend action with magic spells the player can cast and magic points (MP) to limit their usage.



	
Add a transition between field and combat.



	
Add field music and battle music.



	
Adapt our messageQueue from the combat state to be what powers talking to NPCs and other interactions that require showing text to the player or taking actions when an event occurs.



	
Have the player enter their name with playdate.keyboard.show and use that instead of "You" in the combat strings.









What’s Next














Playdate by Example










Text


Use a Font







	
fonts/Roobert-20-Medium.fnt



	
fonts/Roobert-20-Medium-table-32-32.png











1 local gfx <const> = playdate.graphics
2 
3 local fontRoobert20 = gfx.font.new("fonts/Roobert-20-Medium")
4 
5 function playdate.update()
6   gfx.setFont(fontRoobert20)
7   gfx.drawText("PDSnake", xPad, 20)
8 end












1 local gfx <const> = playdate.graphics
2 fonts = {}
3 fonts.primaryMD = gfx.font.new("fonts/Roobert-20-Medium")
4 fonts.primarySM = gfx.font.new("fonts/Roobert-11-Medium")
5 
6 -- elsewhere, in another file:
7 gfx.setFont(fonts.primaryMD)








1 font = playdate.graphics.font.new("/System/Fonts/Asheville-Sans-14-Bold.pft")
2 playdate.graphics.setFont(font)
3 
4 function playdate.update()
5   playdate.graphics.clear()
6   playdate.graphics.drawText("Hello, Playdate", 40, 40)
7 end










	
Asheville-Sans-14-Bold.pft



	
Asheville-Sans-14-Light-Oblique.pft



	
Asheville-Sans-14-Light.pft



	
Asheville-Sans-24-Light.pft



	
Roobert-10-Bold.pft



	
Roobert-11-Bold.pft



	
Roobert-11-Medium.pft



	
Roobert-20-Medium.pft



	
Roobert-24-Medium.pft










Audio


Play a Sound Effect from WAV File





1 local sfxApple <const> = playdate.sound.sampleplayer.new("sounds/apple.wav")
2 
3 function eatApple()
4   sfxApple:play()
5   -- other stuff happens too
6 end






Creating a Sound Effect Table Module





 1 sfx = {}
 2 
 3 sfx.apple = playdate.sound.sampleplayer.new("sounds/apple.wav")
 4 sfx.death = playdate.sound.sampleplayer.new("sounds/death.wav")
 5 
 6 sfx.apple:setVolume(0.5)
 7 sfx.death:setVolume(0.5)
 8 
 9 sfx.play = function(sound)
10   if sound == nil then
11     print("ERROR: nil sound provided")
12     return
13   end
14 
15   -- optionally check whether sound effects should be played (if you have a global settings.playSfx value)
16   if settings.playSfx then
17     sound:play()
18   end
19 end
20 
21 -- then call it
22 sfx.play(sfx.death)
23 
24 function eatApple()
25   sfx.play(sfx.apple)
26 end










	
You can add logic for whether the sound effect should be played.



	
If you pass in a sound effect that doesn’t exist, you can print an error to the console.



	
You can use sfx anywhere throughout your game code, keeping all of the sampleplayer creation in one spot.










Debugging









1 version=1.2-dev








1 settings = {}
2 settings.isDebug = string.find(playdate.metadata.version, "-dev") ~= nil
3 
4 -- somewhere else, like in your playdate.update:
5 
6 if settings.isDebug then
7   playdate.drawFPS(12, 12)
8 end










	
Add a debug-only menu to help jump to specific states in your game to speed up the development process.



	
Output additional logs that you wouldn’t otherwise print to gain increased visibility into your game’s internal systems.



	
Check for keyboard input in the Simulator with playdate.keyPressed() to toggle settings or enter your debug-only menu.









Capturing Gameplay Footage







	
Screenshot: in the Playdate Simulator, click the Camera icon (you can press  to pause the game beforehand).



	
GIF: in the Playdate Simulator, click the Video Camera icon.



	
Video: download and install Playdate Mirror and record your game footage. 2x size is recommended, and it’ll record an MP4 file (by default it saves to your Desktop, but you can configure this in Mirror).









Release Steps











	
Increase the version in pdxinfo.



	
Increase the buildNumber in pdxinfo.



	
Compile with pdc -s source game.pdx to strip the debug symbols for a smaller build.



	
Zip up the game.pdx file and share it!












Outro










Start Small



























Releasing Your Playdate Games



















Continue to Learn











	
Read through Inside Playdate, the guide to the Playdate SDK. It outlines all of the functionality available within your Playdate game in Lua.



	
Read through Designing for Playdate, a collection of suggested best practices for making games for Playdate. It’s a thoughtful overview of how to approach sprite size, fonts, player comfort, and more.



	
Review and modify the Examples folder within the Playdate SDK. When you installed the Playdate SDK, it included dozens of examples for free. They’re great starting places and very much worth reviewing.



	
Check out the community-made standard for adding achievements to Playdate games.



	
Read the source of 1-Bit Fantasy, a free and open source JRPG prototype I made to continue on with the book’s final two chapters.

















Backing Up Your Games











Beyond Playdate















Game Development Tools











	
Aseprite



	
GIMP













	
1BitDragon



	
jsfxr













	
Tiled



	
LDTK









Assets







	
Kenney’s 1-Bit Platformer Pack - free and public domain, perfect for a Playdate platformer



	
Kenney’s 1-Bit Pack - free and public domain, with tiles for all different types of games like roguelikes, platformers, dice, and more



	
Kenney’s Input Prompts Pixel 1-Bit



	
Kenney’s Micro Roguelike - what we used in our Dungeon Crawler game!



	
1-Bit assets on itch.io - browse 1-bit sprites (free and paid)



	
Sound effects on itch.io - browse sounds to add to your game (free and paid)



	
OpenGameArt.org - lots of sprites, sound effects, and music to browse













Stay in Touch







	
Newsletter - get an email whenever I make something new



	
Website - check out my games, books, and videos



	
Bluesky



	
Mastodon









Thanks & Credit


























Playdate Cheatsheet






System

 1 -- Get current time in milliseconds since game started
 2 local ms = playdate.getCurrentTimeMilliseconds()
 3 
 4 -- Get time since epoch (for seeding random numbers)
 5 local seconds, milliseconds = playdate.getSecondsSinceEpoch()
 6 math.randomseed(seconds)
 7 
 8 -- Check if running in simulator
 9 if playdate.isSimulator then
10   print("Running in simulator")
11 end
12 
13 -- Show FPS counter
14 playdate.drawFPS(0, 0)
15 
16 -- Device info
17 local battery = playdate.getBatteryPercentage() -- 0-100
18 local voltage = playdate.getBatteryVoltage()






Display

 1 -- Set refresh rate (default 30, max 50)
 2 playdate.display.setRefreshRate(30)
 3 
 4 -- Get display size (affected by current scale)
 5 local width, height = playdate.display.getSize() -- 400x240 at scale 1
 6 
 7 -- Display effects
 8 playdate.display.setScale(2) -- 1, 2, 4, or 8
 9 playdate.display.setInverted(true) -- invert colors
10 playdate.display.setMosaic(2, 2) -- 0-3 for x and y
11 playdate.display.setOffset(10, 0) -- shift display (animate for shake)






Draw Text

 1 -- Basic text drawing
 2 playdate.graphics.drawText("Hello World", 10, 10)
 3 
 4 -- With formatting (bold/italic)
 5 playdate.graphics.drawText("normal *bold* _italic_", 10, 30)
 6 
 7 -- Draw in rectangle with word wrap
 8 playdate.graphics.drawTextInRect("Long text that wraps", 10, 50, 100, 60)
 9 
10 -- Get text size
11 local width, height = playdate.graphics.getTextSize("Hello")
12 
13 -- Aligned text (requires CoreLibs/graphics)
14 playdate.graphics.drawTextAligned("Centered", 200, 50, kTextAlignment.center)
15 
16 -- Font operations
17 local font = playdate.graphics.font.new("font-file")
18 playdate.graphics.setFont(font)
19 font:drawText("Custom font", 10, 10)






Import Files

 1 -- Essential CoreLibs
 2 import "CoreLibs/object" -- for OOP support
 3 import "CoreLibs/graphics" -- for drawing helpers
 4 import "CoreLibs/sprites" -- for sprite system
 5 import "CoreLibs/timer" -- for time-based timers
 6 import "CoreLibs/frameTimer" -- for frame-based timers
 7 import "CoreLibs/animation" -- for animation helpers
 8 import "CoreLibs/animator" -- for value animation
 9 import "CoreLibs/easing" -- for easing functions
10 import "CoreLibs/ui" -- for UI components
11 import "CoreLibs/nineslice" -- for 9-slice images
12 import "CoreLibs/crank" -- for getCrankTicks()






Input Handling

 1 -- Button states
 2 if playdate.buttonJustPressed(playdate.kButtonA) then
 3   -- A button was just pressed this frame
 4 end
 5 
 6 if playdate.buttonIsPressed(playdate.kButtonUp) then
 7   -- Up button is currently held down
 8 end
 9 
10 if playdate.buttonJustReleased(playdate.kButtonB) then
11   -- B button was just released
12 end
13 
14 -- Get all button states at once
15 local current, pressed, released = playdate.getButtonState()
16 
17 -- Crank input
18 local crankChange = playdate.getCrankChange() -- degrees since last frame
19 local crankPosition = playdate.getCrankPosition() -- 0-359.9999
20 local isDocked = playdate.isCrankDocked()
21 
22 -- Crank ticks (requires CoreLibs/crank)
23 local ticks = playdate.getCrankTicks(6) -- returns 1/-1 at 60° intervals
24 
25 -- Accelerometer (must start it first)
26 playdate.startAccelerometer()
27 local x, y, z = playdate.readAccelerometer()






Sprites

 1 -- Create sprite with image
 2 local image = playdate.graphics.image.new("images/player")
 3 local sprite = playdate.graphics.sprite.new(image)
 4 sprite:moveTo(200, 120)
 5 sprite:add() -- add to display list
 6 
 7 -- Sprite properties
 8 sprite:setCenter(0.5, 0.5) -- center point (0-1)
 9 sprite:setScale(2) -- or setScale(2, 3) for x,y
10 sprite:setRotation(45) -- degrees
11 sprite:setVisible(true)
12 sprite:setZIndex(100) -- drawing order
13 sprite:setTag(1) -- for identification
14 
15 -- Movement
16 sprite:moveBy(10, 0)
17 sprite:moveTo(100, 100)
18 
19 -- Collision setup
20 sprite:setCollideRect(0, 0, 32, 32)
21 sprite:setGroups({1}) -- collision groups
22 sprite:setCollidesWithGroups({2, 3})
23 
24 -- Move with collisions
25 local actualX, actualY, collisions, length = sprite:moveWithCollisions(targetX, targetY)
26 
27 -- Custom drawing
28 function sprite:draw(x, y, width, height)
29   -- x, y are relative to sprite
30   playdate.graphics.fillCircleAtPoint(width/2, height/2, 10)
31 end
32 
33 -- Update callback
34 function sprite:update()
35   -- Called each frame by sprite.update()
36 end
37 
38 -- Remove sprite
39 sprite:remove()
40 
41 -- Update all sprites (call in playdate.update())
42 playdate.graphics.sprite.update()






Graphics

 1 -- Clear screen
 2 playdate.graphics.clear() -- or clear(color)
 3 
 4 -- Colors and patterns
 5 playdate.graphics.setColor(playdate.graphics.kColorBlack)
 6 playdate.graphics.setColor(playdate.graphics.kColorWhite)
 7 playdate.graphics.setPattern({0xaa, 0x55, 0xaa, 0x55, 0xaa, 0x55, 0xaa, 0x55})
 8 playdate.graphics.setDitherPattern(0.5) -- 0.0 to 1.0
 9 
10 -- Basic shapes
11 playdate.graphics.drawLine(x1, y1, x2, y2)
12 playdate.graphics.drawRect(x, y, w, h)
13 playdate.graphics.fillRect(x, y, w, h)
14 playdate.graphics.drawRoundRect(x, y, w, h, radius)
15 playdate.graphics.fillRoundRect(x, y, w, h, radius)
16 
17 -- Circles (requires CoreLibs/graphics)
18 playdate.graphics.drawCircleAtPoint(x, y, radius)
19 playdate.graphics.fillCircleAtPoint(x, y, radius)
20 playdate.graphics.drawCircleInRect(x, y, w, h)
21 
22 -- Ellipses
23 playdate.graphics.drawEllipseInRect(x, y, w, h)
24 playdate.graphics.fillEllipseInRect(x, y, w, h)
25 
26 -- Polygons
27 playdate.graphics.drawPolygon(x1, y1, x2, y2, x3, y3, ...)
28 playdate.graphics.fillPolygon(x1, y1, x2, y2, x3, y3, ...)
29 
30 -- Drawing modifiers
31 playdate.graphics.setLineWidth(3)
32 playdate.graphics.setStrokeLocation(playdate.graphics.kStrokeInside)
33 
34 -- Image draw modes
35 playdate.graphics.setImageDrawMode(playdate.graphics.kDrawModeCopy)
36 playdate.graphics.setImageDrawMode(playdate.graphics.kDrawModeWhiteTransparent)
37 playdate.graphics.setImageDrawMode(playdate.graphics.kDrawModeXOR)
38 playdate.graphics.setImageDrawMode(playdate.graphics.kDrawModeFillWhite)
39 
40 -- Clipping
41 playdate.graphics.setClipRect(x, y, width, height)
42 playdate.graphics.clearClipRect()
43 
44 -- Context for offscreen drawing
45 playdate.graphics.pushContext(image)
46 -- draw to image
47 playdate.graphics.popContext()






Images

 1 -- Load image
 2 local image = playdate.graphics.image.new("images/player") -- .png or .gif
 3 
 4 -- Draw image
 5 image:draw(x, y)
 6 image:drawCentered(x, y) -- requires CoreLibs/graphics
 7 image:drawScaled(x, y, scale)
 8 image:drawRotated(x, y, angle)
 9 
10 -- Image properties
11 local width, height = image:getSize()
12 
13 -- Create blank image
14 local blank = playdate.graphics.image.new(100, 100, playdate.graphics.kColorWhite)
15 
16 -- Draw into image
17 playdate.graphics.pushContext(image)
18 playdate.graphics.fillCircleAtPoint(50, 50, 25)
19 playdate.graphics.popContext()
20 
21 -- Image table (sprite sheets)
22 local imageTable = playdate.graphics.imagetable.new("images/animation")
23 local frame = imageTable:getImage(1)
24 imageTable:drawImage(1, x, y)






Timers

 1 -- Time-based timer (milliseconds)
 2 local timer = playdate.timer.new(2000, function()
 3   print("2 seconds passed!")
 4 end)
 5 
 6 -- Value timer with easing
 7 local valueTimer = playdate.timer.new(1000, 0, 100, playdate.easingFunctions.outBounce)
 8 -- Access valueTimer.value for animated value
 9 
10 -- Delay timer
11 playdate.timer.performAfterDelay(500, function()
12   print("500ms delay")
13 end)
14 
15 -- Timer control
16 timer:pause()
17 timer:start()
18 timer:remove()
19 timer.repeats = true
20 
21 -- Update timers (REQUIRED in playdate.update())
22 playdate.timer.updateTimers()
23 
24 -- Frame-based timers (requires CoreLibs/frameTimer)
25 local frameTimer = playdate.frameTimer.new(30, function()
26   print("30 frames passed!")
27 end)
28 playdate.frameTimer.updateTimers()






Sound

 1 -- Sound effects (short samples in memory)
 2 local sample = playdate.sound.sample.new("audio/jump")
 3 local player = playdate.sound.sampleplayer.new(sample)
 4 -- or directly:
 5 local player = playdate.sound.sampleplayer.new("audio/jump")
 6 
 7 player:play() -- play once
 8 player:play(0) -- loop infinitely
 9 player:play(3) -- loop 3 times
10 player:setVolume(0.5) -- 0-1
11 player:setRate(1.5) -- playback speed
12 player:stop()
13 
14 -- Background music (streamed from disk)
15 local music = playdate.sound.fileplayer.new("audio/bgm")
16 music:play(0) -- 0 = loop infinitely
17 music:setVolume(0.8)
18 music:pause()
19 music:stop()
20 
21 -- Set loop points
22 music:setLoopRange(10, 20) -- loop between 10-20 seconds
23 
24 -- File formats: .wav (ADPCM recommended), .mp3






Save Data

 1 -- Simple save/load with datastore
 2 local gameData = {
 3   level = 5,
 4   score = 1200,
 5   playerName = "Hero"
 6 }
 7 playdate.datastore.write(gameData) -- saves to "data.json"
 8 playdate.datastore.write(gameData, "savefile") -- custom filename
 9 
10 -- Load data
11 local loadedData = playdate.datastore.read() -- loads from "data.json"
12 local namedData = playdate.datastore.read("savefile")
13 if loadedData then
14   print("Level:", loadedData.level)
15 end
16 
17 -- Delete save
18 playdate.datastore.delete("savefile")
19 
20 -- Save/load images
21 playdate.datastore.writeImage(image, "screenshot")
22 local savedImage = playdate.datastore.readImage("screenshot")
23 
24 -- File operations for advanced use
25 local file = playdate.file.open("data.txt", playdate.file.kFileWrite)
26 file:write("Hello Playdate!")
27 file:close()
28 
29 -- JSON operations
30 local jsonString = json.encode(gameData)
31 local decoded = json.decode(jsonString)






Animation

1 -- Animation loop (requires CoreLibs/animation)
2 local imageTable = playdate.graphics.imagetable.new("player-walk")
3 local animLoop = playdate.graphics.animation.loop.new(100, imageTable, true)
4 -- Draw in update:
5 animLoop:draw(x, y)
6 
7 -- Animator for value tweening (requires CoreLibs/animator)
8 local animator = playdate.graphics.animator.new(1000, 0, 100, playdate.easingFunctions.outBounce)
9 -- Use animator:currentValue() for animated value






System Menu

 1 -- Get system menu
 2 local menu = playdate.getSystemMenu()
 3 
 4 -- Add menu items (max 3)
 5 local menuItem = menu:addMenuItem("Reset Game", function()
 6   resetGame()
 7 end)
 8 
 9 -- Checkmark menu item
10 local checkmark = menu:addCheckmarkMenuItem("Sound", true, function(value)
11   soundEnabled = value
12 end)
13 
14 -- Options menu item
15 local options = menu:addOptionsMenuItem("Difficulty", {"Easy", "Normal", "Hard"}, "Normal", function(value)
16   difficulty = value
17 end)
18 
19 -- Remove menu items
20 menu:removeMenuItem(menuItem)






Lifecycle Callbacks

 1 -- Game lifecycle
 2 function playdate.gameWillTerminate()
 3   saveGameData()
 4 end
 5 
 6 function playdate.deviceWillSleep()
 7   saveGameData()
 8 end
 9 
10 function playdate.deviceWillLock()
11   pauseGame()
12 end
13 
14 function playdate.deviceDidUnlock()
15   resumeGame()
16 end
17 
18 -- Menu callbacks
19 function playdate.gameWillPause()
20   -- System menu is opening
21 end
22 
23 function playdate.gameWillResume()
24   -- System menu closed
25 end






Coroutines in playdate.update()





 1 local assetsLoaded = false
 2 local currentAsset = 1
 3 local totalAssets = 100
 4 
 5 function playdate.update()
 6   if not assetsLoaded then
 7     -- Load one asset per frame
 8     loadAsset(currentAsset)
 9 
10     -- Draw progress bar
11     local progress = currentAsset / totalAssets
12     playdate.graphics.fillRect(50, 100, 300 * progress, 20)
13 
14     currentAsset += 1
15 
16     if currentAsset > totalAssets then
17       assetsLoaded = true
18     else
19       coroutine.yield() -- Let OS update the screen
20     end
21   else
22     -- Normal game update code
23     updateGame()
24     drawGame()
25   end
26 end






Common Patterns


Game State Management

 1 local gameState = "menu"
 2 
 3 function playdate.update()
 4   if gameState == "menu" then
 5     updateMenu()
 6   elseif gameState == "playing" then
 7     updateGame()
 8   elseif gameState == "paused" then
 9     updatePauseMenu()
10   end
11 
12   -- Always update these
13   playdate.graphics.sprite.update()
14   playdate.timer.updateTimers()
15 end






Simple Animation

1 local animTimer = 0
2 local animSpeed = 0.1
3 
4 function playdate.update()
5   animTimer += animSpeed
6   local frame = math.floor(animTimer) % 4 + 1
7   player:setImage(animFrames[frame])
8 end






Collision Detection

 1 -- Set up collision
 2 sprite:setCollideRect(0, 0, 32, 32)
 3 
 4 -- Define collision response
 5 function sprite:collisionResponse(other)
 6   if other:getTag() == TAGS.wall then
 7     return playdate.graphics.sprite.kCollisionTypeSlide
 8   elseif other:getTag() == TAGS.coin then
 9     return playdate.graphics.sprite.kCollisionTypeOverlap
10   end
11 end
12 
13 -- Move with collisions
14 local actualX, actualY, collisions = sprite:moveWithCollisions(goalX, goalY)
15 for i = 1, #collisions do
16   local other = collisions[i].other
17   if other:getTag() == TAGS.coin then
18     collectCoin(other)
19   end
20 end






Camera/Scrolling

1 -- Center camera on player
2 local playerX, playerY = player:getPosition()
3 local offsetX = 200 - playerX -- center of screen
4 local offsetY = 120 - playerY
5 playdate.graphics.setDrawOffset(offsetX, offsetY)
6 
7 -- Draw UI elements that ignore offset
8 hudSprite:setIgnoresDrawOffset(true)







Quick Constants Reference

 1 -- Buttons
 2 playdate.kButtonA
 3 playdate.kButtonB
 4 playdate.kButtonUp
 5 playdate.kButtonDown
 6 playdate.kButtonLeft
 7 playdate.kButtonRight
 8 
 9 -- Colors
10 playdate.graphics.kColorBlack
11 playdate.graphics.kColorWhite
12 playdate.graphics.kColorClear
13 playdate.graphics.kColorXOR
14 
15 -- Draw modes
16 playdate.graphics.kDrawModeCopy
17 playdate.graphics.kDrawModeWhiteTransparent
18 playdate.graphics.kDrawModeBlackTransparent
19 playdate.graphics.kDrawModeFillWhite
20 playdate.graphics.kDrawModeFillBlack
21 playdate.graphics.kDrawModeXOR
22 playdate.graphics.kDrawModeNXOR
23 playdate.graphics.kDrawModeInverted
24 
25 -- Collision types
26 playdate.graphics.sprite.kCollisionTypeSlide
27 playdate.graphics.sprite.kCollisionTypeFreeze
28 playdate.graphics.sprite.kCollisionTypeOverlap
29 playdate.graphics.sprite.kCollisionTypeBounce
30 
31 -- Text alignment
32 kTextAlignment.left
33 kTextAlignment.center
34 kTextAlignment.right









Lua Cheatsheet


Variables





1 health = 20








1 local health = 20





Variable Types





1 local nothing = nil                    -- nil
2 local isAlive = true                   -- boolean
3 local health = 100                     -- number
4 local name = "Player"                  -- string
5 local update = function() end          -- function
6 local data = {}                        -- table
7 local thread = coroutine.create(function() end) -- thread
8 local sprite = playdate.graphics.sprite.new() -- userdata






Multiple Assignment

1 local x, y = 10, 20
2 x, y = y, x  -- swap values







Functions





1 function damagePlayer(amount)
2   health -= amount
3 end





Local Functions

1 local function calculateDamage(base, modifier)
2   return base * modifier
3 end






Anonymous Functions

1 local onClick = function()
2   print("Button clicked!")
3 end






Functions with Multiple Returns

1 function getPosition()
2   return x, y
3 end
4 
5 local playerX, playerY = getPosition()






Variable Arguments

1 function printAll(...)
2   local args = {...}
3   for i = 1, #args do
4     print(args[i])
5   end
6 end
7 
8 printAll("hello", "world", 123)







Tables






Create Tables

1 local empty = {}
2 local numbers = {1, 2, 3, 4, 5}
3 local player = {
4   x = 100,
5   y = 50,
6   health = 20
7 }






Access Table Values

1 -- Array-style (numeric indices, starts at 1)
2 local first = numbers[1]  -- 1
3 
4 -- Dictionary-style (string keys)
5 local health = player.health      -- dot notation
6 local health = player["health"]   -- bracket notation






Add to a Table

1 -- Append to array
2 table.insert(numbers, 6)
3 numbers[#numbers + 1] = 7
4 
5 -- Add properties
6 player.score = 0
7 player["level"] = 1






Remove from Table

1 -- Remove by index
2 table.remove(numbers, 1)  -- removes first element
3 table.remove(numbers)     -- removes last element
4 
5 -- Remove by key
6 player.health = nil






Iterate Through Tables

 1 -- Array iteration (numeric indices)
 2 for i = 1, #numbers do
 3   print(numbers[i])
 4 end
 5 
 6 -- Generic iteration (all key-value pairs)
 7 for key, value in pairs(player) do
 8   print(key, value)
 9 end
10 
11 -- Ordered iteration (numeric indices only)
12 for index, value in ipairs(numbers) do
13   print(index, value)
14 end






Table Length

1 local count = #numbers      -- length of array part
2 local count = #"hello"      -- string length (5)







Strings


String Creation

1 local message = "Hello, world!"
2 local multiline = [[
3 This is a
4 multi-line string
5 ]]






String Concatenation

1 local greeting = "Hello, " .. name .. "!"






String Methods

1 local text = "Playdate"
2 
3 text:upper()           -- "PLAYDATE"
4 text:lower()           -- "playdate"
5 text:len()             -- 8
6 text:sub(1, 4)         -- "Play"
7 text:find("date")      -- 5
8 text:gsub("Play", "X") -- "Xdate"






String Formatting

1 local message = string.format("Score: %d, Time: %.2f", score, time)






String Patterns

1 -- Playdate supports Lua's pattern matching
2 local result = string.match("hello world", "(%w+)")  -- "hello"
3 local newStr = string.gsub("hello world", "world", "Playdate")  -- "hello Playdate"







Control Flow


If Statements

1 if health > 0 then
2   print("Player is alive")
3 elseif health == 0 then
4   print("Player is unconscious")
5 else
6   print("Player is dead")
7 end






Logical Operators

1 -- and, or, not
2 if health > 0 and mana > 10 then
3   castSpell()
4 end
5 
6 -- Short-circuit evaluation
7 local value = input or "default"  -- use "default" if input is nil/false






Loops

 1 -- While loop
 2 while health > 0 do
 3   update()
 4 end
 5 
 6 -- For loop (numeric)
 7 for i = 1, 10 do
 8   print(i)
 9 end
10 
11 for i = 10, 1, -1 do  -- countdown
12   print(i)
13 end
14 
15 -- For loop (generic)
16 for key, value in pairs(player) do
17   print(key, value)
18 end
19 
20 -- Break out of a loop
21 for i = 1, 100 do
22   if i == 50 then
23     break  -- exit loop
24   end
25   -- Note: Lua doesn't have 'continue', use if-else instead
26 end







Operators


Arithmetic

1 local a, b = 10, 3
2 
3 a + b   -- 13 (addition)
4 a - b   -- 7  (subtraction)
5 a * b   -- 30 (multiplication)
6 a / b   -- 3.333... (division)
7 a // b  -- 3  (floor division)
8 a % b   -- 1  (modulo)
9 a ^ b   -- 1000 (exponentiation)






Comparison

1 a == b  -- false (equal)
2 a ~= b  -- true  (not equal)
3 a < b   -- false (less than)
4 a <= b  -- false (less than or equal)
5 a > b   -- true  (greater than)
6 a >= b  -- true  (greater than or equal)






Assignment Shortcuts





1 health += 10   -- health = health + 10
2 health -= 5    -- health = health - 5
3 health *= 2    -- health = health * 2
4 health /= 4    -- health = health / 4







Common Patterns


Default Values

1 function greet(name)
2   name = name or "Player"  -- default value
3   print("Hello, " .. name)
4 end






Table as Object

 1 local player = {
 2   x = 0,
 3   y = 0,
 4   speed = 100,
 5 
 6   move = function(self, dx, dy)
 7     self.x += dx * self.speed
 8     self.y += dy * self.speed
 9   end
10 }
11 
12 -- Call method
13 player:move(1, 0)  -- colon syntax passes 'self' automatically






Error Handling

 1 -- Protected call
 2 local success, result = pcall(function()
 3   return riskyOperation()
 4 end)
 5 
 6 if success then
 7   print("Result:", result)
 8 else
 9   print("Error:", result)
10 end






Module Pattern





1 -- mymodule.lua
2 local M = {}
3 
4 function M.doSomething()
5   print("Module function called")
6 end
7 
8 return M




1 -- main.lua
2 local mymodule = import("mymodule")
3 mymodule.doSomething()











Useful Built-in Functions


Math

 1 math.abs(-5)           -- 5
 2 math.min(1, 2, 3)      -- 1
 3 math.max(1, 2, 3)      -- 3
 4 math.floor(3.7)        -- 3
 5 math.ceil(3.2)         -- 4
 6 math.random()          -- random float between 0 and 1
 7 math.random(6)         -- random integer between 1 and 6
 8 math.random(10, 20)    -- random integer between 10 and 20
 9 math.sqrt(16)          -- 4
10 math.sin(math.pi/2)    -- 1
11 math.cos(0)            -- 1
12 math.rad(180)          -- converts degrees to radians
13 math.deg(math.pi)      -- converts radians to degrees






Important Playdate Notes

1 -- Playdate uses 32-bit numbers
2 -- Angles in Playdate SDK are in degrees, not radians
3 -- No file I/O with io library - use playdate.file instead
4 -- Limited os library functions - use Playdate SDK equivalents
5 -- No debug library available
6 -- No package library - use import instead of require
7 -- print() output goes to console, not screen
8 -- collectgarbage() is available but Playdate manages GC automatically






Type Checking

1 type(42)        -- "number"
2 type("hello")   -- "string"
3 type({})        -- "table"
4 type(nil)       -- "nil"






Conversion

1 tonumber("123")    -- 123
2 tonumber("abc")    -- nil
3 tostring(123)      -- "123"







Coroutines






Basic Coroutine Usage

 1 -- Create a coroutine
 2 local co = coroutine.create(function()
 3   print("Coroutine started")
 4   coroutine.yield()  -- pause execution
 5   print("Coroutine resumed")
 6 end)
 7 
 8 -- Run the coroutine
 9 coroutine.resume(co)  -- prints "Coroutine started"
10 coroutine.resume(co)  -- prints "Coroutine resumed"






Coroutine Status

1 print(coroutine.status(co))  -- "suspended", "running", or "dead"






Passing Values

1 local co = coroutine.create(function(name)
2   local response = coroutine.yield("Hello " .. name)
3   print("Received:", response)
4 end)
5 
6 local status, message = coroutine.resume(co, "Player")  -- "Hello Player"
7 coroutine.resume(co, "Nice to meet you!")






Common Coroutine Patterns

 1 -- Spread work across multiple calls
 2 local function processLargeData(data)
 3   for i = 1, #data do
 4     processItem(data[i])
 5     if i % 10 == 0 then  -- yield every 10 items
 6       coroutine.yield()
 7     end
 8   end
 9 end
10 
11 -- State machine using coroutines
12 local function gameStateMachine()
13   while true do
14     -- Menu state
15     print("In menu")
16     coroutine.yield("menu")
17 
18     -- Playing state
19     print("Playing game")
20     coroutine.yield("playing")
21 
22     -- Game over state
23     print("Game over")
24     coroutine.yield("gameover")
25   end
26 end
27 
28 local stateCo = coroutine.create(gameStateMachine)
29 local status, currentState = coroutine.resume(stateCo)






Playdate-Specific Coroutine Usage





 1 -- Example: Loading assets with progress bar
 2 function playdate.update()
 3   if not assetsLoaded then
 4     for i = 1, #assets do
 5       loadAsset(assets[i])
 6 
 7       -- Draw progress bar
 8       local progress = i / #assets
 9       playdate.graphics.fillRect(50, 100, 300 * progress, 20)
10 
11       -- Yield to let OS update screen
12       coroutine.yield()
13     end
14     assetsLoaded = true
15   else
16     -- Normal game update
17     updateGame()
18   end
19 end










Style Guide






Lua Styles















Project Structure





 1 source/
 2   pdxinfo
 3   main.lua
 4   main_menu.lua
 5   gameplay.lua
 6   sfx/
 7     select.wav
 8   music/
 9     song.wav
10   sprites/
11     apple.png
12   meta/
13     card.png
14     icon.png
15 support/
16   sprites/
17     apple.aseprite
18   music/
19     song.idk
20 README.md










	
I prefer lowercase names for everything (excluding the README.md, as is convention).



	
snake_case file and folder names are more legible to me than camelCase.
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