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CHAPTER 1

Introduction

* My goal with this webinar is to share what I’ve learned teaching students to program using Python to create
video games, along with a new Arcade library for 2D graphics.

* So if you are an educator, or if you work with interns and new employees, hopefully you’ll find some ideas to
try.

* If you are more of a visual learner, or if you want to follow up on anything I’m talking about later, you can see
my notes for this webinar at: http://2017-craven-webinar.readthedocs.io



http://2017-craven-webinar.readthedocs.io
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CHAPTER 2

Background/Overview

I’m a computer science professor at Simpson College in Iowa.
I’ve taught an Intro to Programming class using Python and Pygame for many years.
— I created Program Arcade Games, a website, book, and video series to learn programming.
— Students learn by creating their own video games.
— About 1,800 people use it to learn each weekday during the school year.
Pygame got to be a limiting factor to make the curriculum better.
— Buggy, inconsistent, didn’t use new Python 3 features.

— Students spent too much time learning the ‘oddities’ of Pygame when they could have been learning more
programming.

Create the Arcade Library

Easy library for 2D video games

Fix issues with Pygame

Faster, OpenGL based

— Take advantage of Python 3 features like type hinting.

I have a new version of my on-line book that I'm working on that uses the Arcade Library instead of Pygame:
Learn Python with Arcade Academy



http://simpson.edu/author/pcraven/
http://simpson.edu/computer-science
http://pygame.org
http://ProgramArcadeGames.com
http://programarcadegames.com/index.php?chapter=foreword&lang=en#section_0
http://pygame.org
http://pygame.org
http://arcade.academy/
http://pygame.org
https://docs.python.org/3/library/typing.html
http://arcade-book.readthedocs.io/en/latest/
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CHAPTER 3

Tip 1: Revise Your Pedagogy

Pedagogy (how you teach) should be treated like software.
We keep releasing “learn to program” books, as one-and-done books. This is terrible.

This applies even if you aren’t writing a “how to program” book. For example, if you are writing docs on your
in-house software, your docs on your company’s development procedures.

Most books probably haven’t even had one set of people go through them to learn how to program before being
released to market.

Realize the first release of learning material, just like software, will be terrible.
Revise your notes. Teach from the materials, find student questions, update it, repeat.

Even the second version will likely be bad. When I create materials, it isn’t until at least the third version I start
being happy with the materials.

Don’t restart from scratch.

After 8 years of revisions, 16 semesters of teaching the class, you can fine tune a class to a thing of beauty.
For example, imagine updating a question where you add the text “If you think the answer is zero, go back and
reread Section 12.3.” can save you time, the student time, and you end up with a student who understands the
material better than last semester’s student. It is engineering.

Remember: Any documentation you use watch people use it, take notes on how to make it better, and then
engineer it. Make science out of learning.



http://www.dictionary.com/browse/pedagogy
https://www.joelonsoftware.com/2000/04/06/things-you-should-never-do-part-i/
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CHAPTER 4

Tip 2: Use a Good Tool-Chain for Teaching Materials

How do you make this constant revision easy?

I suggest using Sphinx. Sphinx is the software used to create the official Python documentation. It is a “Static
Content Generator.”

— Note, there are a lot of other Static Content Generators out there you can use for your materials. I've also
tried using a Wiki. I prefer Sphinx for its Python integration.

Sphinx uses Restructured Text, which is much better than editing HTML by hand. You can also make e-books
out of it.

See this example of a Networking class I did: https://github.com/pvcraven/networking-class/commits/master

You can easily build . rst files using Sphinx in PyCharm with the Sphinx task:



http://www.sphinx-doc.org/en/stable/
https://www.staticgen.com/
http://www.sphinx-doc.org/en/stable/rest.html
https://github.com/pvcraven/networking-class/commits/master
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Configura

Sphinx tag

Com
Input:

Outpu

* Envi

Enviro

# Python

Python docs g
# Python Remote Debug
! Python tests

» PyCharm is a great editor to type up your restructured text files, as it can spell check, auto-complete rst directives,
and even check and let you know if you have undefined references. You can look up references.

First, you should open up an issue or enhancement request on
the “Github Issue lLists™ .

ywin target name 'Github Issue Lists
1 —

e Arcade library.

* It is easy to include syntax-highlighted code directly in your materials. You can include code snippets, or have
the code in separate files.

print ("Simple code snippet")

Listing 4.1: Including code from a different file

. literalinclude:: ../../examples/bouncing_ball.py
:caption: bouncing_ball.py
:linenos:

* Store revisions to your materials using Git and a site like GitHub. (Note, BitBucket offers free private reposito-
ries if you don’t want to share the source to your materials.)

» Use Read the Docs to automatically build and host your materials, or use cloud hosting.
* The end result:
» Use any computer to update your teaching materials

» Work with other developers in your team to keep docs up to date using your same in-house VCS.

8 Chapter 4. Tip 2: Use a Good Tool-Chain for Teaching Materials



https://readthedocs.org/
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Push the changes and have them automatically built

Even use bug/feature tracking to keep track of to-do lists

If you teach people over-and-over, you’ll end up with high-quality materials.
Web Development

Networking

Intro to Programming

3D Graphics with Blender



https://readthedocs.org/projects/web-development-class/
https://readthedocs.org/projects/networking-class/
https://github.com/pvcraven/arcade_book
https://github.com/pvcraven/3d_graphics_class
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CHAPTER B

Tip 3: Parameter and Type Hinting

The beauty of modern editors, is that for most students, you won’t even have to point out that this exists. As soon as
you type arcade . when using an IDE like PyCharm, you get a pop-up with the Arcade Library functions. This helps
the students quite a bit.

arcade.op

Once you are start typing the function parameters, you also get a pop-up with the parameters and types:

arcade.open_window()

width: Number, height: Number, window_title: str,

resizable: bool=False

Note: Parameter Names are Important

This means the parameter names have to be good. What might make sense to the library programmer does not always
make sense to the new programmer trying to figure use the library.

I’ve spent time time tuning the parameter names for the Arcade Library based on my in-person observations of what
names seem to work best with students figuring out the library.

If you type the parameters incorrectly, you’ll get an warning before you get any further:

11


http://arcade.academy/
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arcade.open_window( SCREEN_WIDTH, SCREEN HEIGHT)

Expected type 'Mumber’, got 'str' instead more... (Ctrl+F1)

I
arcade.start render()

The Arcade Library specifies parameter types using the new type hinting conventions introduced in Python 3.5 via
PEP 484 and PEP 526.

The numbers and typing modules in Python help support type hinting. The code to implement type hinting in the
Arcade Library looks like this:

def open_window (width: Number, height: Number, window_title: str, resizable: bool =
—False) :

[

In short, I've found these PyCharm features to be very effective with new programmers:
 Pop-up lists of functions.

* When typing a function, having the IDE pop up a list of good parameter variable names. IDE choice aside, it is
important that the parameter names proven understandable as shown by actual experience observing program-
mers new to the library.

* Type hinting. Get some of the advantages of strong typing without the hassle of requiring new programmers
to declare variables before using them. (If you’ve forgotten the difference between strong, weak, dynamic, and
static typing, I suggest a quick review.)

Note: I hope someday we will also see docs for functions as you type them. Or a link to the HTML docs.

Students often treat the type hinting warnings as errors rather than warnings. This helps a lot with new programmers
because they figure out their errors as they do the initial coding, rather than trying to figure out why a 500 line program
doesn’t work after they’ve coded it.

12 Chapter 5. Tip 3: Parameter and Type Hinting



https://docs.python.org/3/library/typing.html
https://www.python.org/dev/peps/pep-0484/
https://www.python.org/dev/peps/pep-0526/
https://docs.python.org/3.6/library/numbers.html
https://docs.python.org/3.6/library/typing.html
https://stackoverflow.com/questions/2690544/what-is-the-difference-between-a-strongly-typed-language-and-a-statically-typed

CHAPTER O

Tip 4: Show Students the Linter

Stereotypically, programmers are shown with terrible clothing style choices. In reality, we are all about style. Style of
our code. For Python, this is all defined in PEP-8.

This might catch new programmers off-guard. A person might celebrate that feeling of accomplishment when their
algorithm works. But get discouraged with the teacher nit-picks their program’s style. New programmers often have
issues with:

¢ Inconsistent indentation
* Forgetting to put spaces after commas
» Huge sections of blank lines in the middle of their program
* No blank lines in their program
In my experience:

» Feedback after-the-fact on style issues is mostly ignored, and if it isn’t ignored it just serves to discourage
students.

» Asking students to run a linter before turning in their program is just an extra step that they often skip.

Ilike Python because it is not so rigid as to discourage new programmers. But I do want to encourage new programmers
to learn and adhere to programming standards. With pop-up warnings in the code, we get the best of both worlds. Here
is what PyCharm does:

draw_background()
draw_pine_tree(58
draw_pine tree(Z2
draw_birtf7o =7
draw_bir

PEP & rnissing whitespace after ',

13


https://www.python.org/dev/peps/pep-0008/
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Since it comes from the editor, it seems more “official” than coming from the instructor. It also feels less like a
personal insult to their intelligence. Poor students who don’t care about programming can still ignore it. Average to
good students can pay attention and write code that conforms to style guidelines.

In my experience, once students got PEP-8 warnings in their editor, the percent of student code that adhered to style
guidelines improved.

Listing 6.1: bouncing_ball.py

Tip 3:
Function completion
PEP-8
Spell checking

Tip 4:
Use type hinting

mmwn

# Function completion when you type-to

# Pull up documentation with Ctrl-Q

# If you try setting the background color with only 2 numbers, you'll get an type,
—hint warning

# (Show how to open declaration, and how type hinting is done)

# Forget to put a space after a comma, and get a PEP-8 warning

# This is a program a student wrote his second week of class

# He wrote it and, like many students, also made sure PyCharm showed no issues.

# See that you don't have to declare or create classes to do stuff in arcade!

import arcade

arcade.open_window (800, 600, "Flying V")
arcade.set_background_color ((53, 242, 252))
arcade.start_render ()

"""Guitar Body"""
arcade.draw_triangle_filled (450, 300, 150, 300, 20, 100, arcade.color.CADMIUM_RED)
arcade.draw_triangle_filled (450, 300, 150, 300, 20, 500, arcade.color.CADMIUM_RED)

""”Guitar Neck”""
arcade.draw_rectangle_filled (450, 300, 350, 50, arcade.color.DEEP_CHAMPAGNE)

""”Guitar Head”""
arcade.draw_triangle_filled (625, 260, 625, 340, 751, 300, arcade.color.BLACK)

""”Guitar PickupS""”
arcade.draw_rectangle_filled (270, 300, 50, 80, arcade.color.SILVER)

"""Fret Separators"""

arcade.draw_line (625, 325, 625, 275, arcade.color.BROWN, border_width=2
arcade.draw_line (604, 325, 604, 275, arcade.color.BROWN, border_width=2
arcade.draw_line (583, 325, 583, 275, arcade.color.BROWN, border_width=2
arcade.draw_line (562, 325, 562, 275, arcade.color.BROWN, border_width=2
arcade.draw_line (541, 325, 541, 275, arcade.color.BROWN, border_width=2
arcade.draw_line (520, 325, 520, 275, arcade.color.BROWN, border_width=2
arcade.draw_1line (499, 325, 499, 275, arcade.color.BROWN, border_width=2
(

)
)
)
)
)
)
)
arcade.draw_line (478, 325, 478, 275, arcade.color.BROWN, border_width=2)

14 Chapter 6. Tip 4: Show Students the Linter
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arcade.draw_line (457, 325, 457,
arcade.draw_line (436, 325, 436,
arcade.draw_line (415, 325, 415,
arcade.draw_line (394, 325, 394,
arcade.draw_line (373, 325, 373,
arcade.draw_line (352, 325, 352,
arcade.draw_line (331, 325, 331,
arcade.draw_line (310, 325, 310,
""'EFret Indicators"""

arcade.draw_circle_filled(572.
arcade.draw_circle_filled(530.
arcade.draw_circle_filled(383.
arcade.draw_circle_filled(383.

"nnStrings"""

arcade.draw_line (260, 280, 640,
arcade.draw_line (260, 288, 670,
arcade.draw_line (260, 296, 700,
arcade.draw_line (260, 304, 700,
arcade.draw_line (260, 312, 670,
arcade.draw_line (260, 320, 640,

mmnString Exits"""

arcade.draw_circle_filled (640,
arcade.draw_circle_filled (670,
arcade.draw_circle_filled (700,
arcade.draw_circle_filled (700,
arcade.draw_circle_filled (670,
arcade.draw_circle_filled (640,

"""String Entrances"""

arcade.draw_circle_filled (260,
arcade.draw_circle_filled (260,
arcade.draw_circle_filled (260,
arcade.draw_circle_filled (260,
arcade.draw_circle_filled (260,
arcade.draw_circle_filled (260,

""r"volume and Tone Knobs"""
arcade.draw_circle_filled (160,
arcade.draw_circle_filled (210,
arcade.draw_circle_filled (260,
arcade.draw_circle_outline (160,
—width=2)
arcade.draw_circle_outline (210,
—width=2)
arcade.draw_circle_outline (260,
—width=2)

arcade.finish_render ()

arcade.run ()

275, arcade.
275, arcade.
275, arcade.
275, arcade.
275, arcade.
275, arcade.
275, arcade.
275, arcade.

, 300, 5,

, 300, 5,

, 312, 5,

, 288, 5,
280, arcade.
288, arcade.
296, arcade.
304, arcade.
312, arcade.
320, arcade

280, 2,

288, 2,

296, 2,

304, 2,

312, 2,

320, 2,

280, 2,

288, 2,

296, 2,

304, 2,

312, 2,

320, 2,

190, 10,

215, 10,

240, 10,

190,
215,
240,

color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2
color.BROWN, border_width=2

arcade.color.LIGHT_BROWN
arcade.color.LIGHT_BROWN
arcade.color.LIGHT_BROWN
arcade.color.LIGHT_BROWN

color.GRAY, border_width=1
color.GRAY, border_width=1
color.GRAY, border_width=1
color.GRAY, border_width=1
color.GRAY, border_width=1
.color.GRAY, border_width=1

arcade.color.SILVER)
arcade.color.SILVER)
arcade.color.SILVER)
arcade.color.SILVER)
arcade.color.SILVER)
arcade.color.SILVER)

arcade.color.BLACK)
arcade.color.BLACK)
arcade.color.BLACK)
arcade.color.BLACK)
arcade.color.BLACK)
arcade.color.BLACK)

arcade.color.BLACK)
arcade.color.BLACK)
arcade.color.BLACK)
11, arcade.color.ANTI_FLASH_WHITE,

)
)
)
)

)
)
)
)
)
)

)
)
)
)
)
)
)
)

border__

11, arcade.color.ANTI_FLASH_WHITE, border_

11, arcade.color.ANTI_FLASH_WHITE,

border__
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CHAPTER /

Tip 5: Making IDEs Easier

Text editors are simple. Students write a file, and then run the file.
IDEs are more complex. The most common issues for new students:

 Students must create a project, then add the files to the project. Some students have difficulty with this concept,
and even basic file/folder management. If a student just wants to run a two-line for loop example, forcing her
to create a project to run it is crazy.

 Configurable IDEs have a lot of tool windows and other things that can be messed up, making it difficult for a
student to get back to the state where they match the instructor’s setup.

* Students often run the wrong program:

pinball *

@ pinball.py @ drawing_with_functions.py

1
2
3
4
5

[

B WD 00 =

However, the trade-off for this complexity:
* Code-completion

* PEP-8 Linting

17
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* Type hinting
* Spell checking
e If an error occurs, the IDE points right at the error without needing to decode a stack trace.

For many years [ was in the “text editor” camp. This last year, after seeing the improved code quality with the PEP-8
linting, I’'m in the IDE camp.

To mitigate the issues with forcing a project on the student, we create one project to use for the whole class. Students
start with a pre-defined set of folders. There is one folder for each lab, and a folder for “scratch” code that students
can store quick examples in.

18 Chapter 7. Tip 5: Making IDEs Easier



CHAPTER 8

Tip 6: Teach Students to Search for Code Examples

Real-life programming rarely involves writing code from scratch. In fact, feedback we get from recent alumni is that
they had not enough experience programming with large pre-existing project.

To help teach this, I provide a lot of code samples:
http://arcade.academy/examples/index.html

Don’t just give students one example and step through it. That’s a snooze-fest. Give lots of example code that form
building blocks. Make it easy to navigate. Then give tasks that requires students to go through those code samples and
build their own program.

19


http://arcade.academy/examples/index.html
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CHAPTER 9

Tip 7: Show Students API Docs

Don’t just show students how to program from your materials. Make it a point to show them the API docs. Have them
look up functions out of the API docs and use them:

http://arcade.academy/quick_index.html

21


http://arcade.academy/quick_index.html
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cHAaPTER 10

Tip 8: Explain IDE Features As You Use Them

Moving lines up and down
Indent/unindent blocks of code
Multi-cursor

Go to definition

23
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cHAPTER 11

Results

Playlist with some of the games:
https://www.youtube.com/playlist?list=PLUjROnhIn8ub1tPayFjz7w-LCTQ_gYs7V

Note that these aren’t paint-by-number programs. There is a lot of creativity in what the students have put together.
Here is a breakout program that a student did:

The code mostly passes the linter check, and for a first-semester programming student is a rather impressive feat:

Listing 11.1: example.py

mwn

Lab 12 - Final Project

Audio from http://opengameart.org
import arcade

import random

SPRITE_SCALING = 0.5
SCREEN_WIDTH = 600
SCREEN_HEIGHT = 600
MOVEMENT_SPEED = 8
BALL_SPEED = 4

INSTRUCTION_PAGE = 0
GAME_RUNNING = 1
LEVEL_COMPLETE_PAGE = 2
GAME_OVER = 3

GAME_END = 4

def create_power_up(x, y, power_up_list, all_sprites_1list):
power_up = None
power_up_type = random.randrange (3)
if power_up_type ==

25
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# Image from Game Freezer: http://www.gamesfreezer.eu/2015 06_01_archive.html

power_up = arcade.Sprite("images/extra_life.png", 0.4 » SPRITE_SCALING)
if power_up_type == 1:
# Image from Prek-8.com:
power_up = arcade.Sprite("images/add_balls.png", 0.4 % SPRITE_SCALING)
if power_up_type ==
# image from ClipartFest: https://clipartfest.com/categories/view/
power_up = arcade.Sprite("images/speed_up.png", 0.4 % SPRITE_SCALING)
power_up.power_up_value = power_up_type
power_up.change_y = -2
power_up.center_x = x
power_up.center_y =y
power_up_list.append (power_up)
all_sprites_list.append (power_up)

class Ball (arcade.Sprite):

def _ init_ (self, all_sprites_list, power_up_list, wall_list,

brick_list, blue_brick_list, orange_brick_list, wall_brick_list,
player_sprite, application):

# Image from Kenney.nl

super () .__init__ ("images/ball.png", 2 * SPRITE_SCALING)

self.all_sprites_list = all_sprites_1list

self.wall list = wall_list

self.brick_list = brick_list

self.blue_brick_list = blue_brick_list

self.orange_brick_list = orange_brick_list

self.wall _brick_list = wall brick_list

self.power_up_list = power_up_list

self.player_sprite = player_sprite

self.brick_sound = arcade.load_sound("sounds/brick_hit.wav")

self.center_x = self.player_sprite.center_x

self.center_y = 0.05 » SCREEN_HEIGHT + SCREEN_HEIGHT/15

self.change_x = random.randrange (-3, 4)

self.change_y = BALL_SPEED

self.application = application

def update (self):
self.center_x += self.change_x
orange_brick_hit_list = arcade.check_for_collision_with_list(self, self.
—orange_brick_list)

for brick in orange_brick_hit_list:
# Image from Kenney.nl

blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 x SPRITE_SCALING)

blue_brick.center_x = brick.center_x
blue_brick.center_y = brick.center_y
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)
brick.kill ()
arcade.play_sound(self.brick_sound)
self.application.score += 1
if self.change_x > 0:

self.right = brick.left
else:

26 Chapter 11. Results
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self.left = brick.right
if len(orange_brick_hit_list) > 0:
self.change_x »= -1

blue_brick_hit_list = arcade.check_for_collision_with_list (self, self.blue_
—brick_1list)
for brick in blue_brick_hit_list:
brick.kill ()
arcade.play_sound(self.brick_sound)
self.application.score += 1
if random.randrange (10) == 0:
create_power_up(self.center_x, self.center_y, self.power_up_list,
—self.all sprites_list)
if self.change_x > 0:
self.right = brick.left
else:
self.left = brick.right

if len(blue_brick _hit_list) > 0:
self.change_x *= -1

wall_hit_list = arcade.check_for_collision_with_list(self, self.wall_list)
for wall in wall_hit_1list:
if self.change_x > 0:
self.right = wall.left
else:
self.left = wall.right
if len(wall_hit_1list) > O:
self.change_x = -1

wall_brick_hit_list = arcade.check_for_collision_with_list (self, self.wall_
—brick_1list)
for wall_brick in wall_brick_hit_list:
if self.change_x > 0:
self.right = wall_brick.left
else:
self.left = wall_brick.right
if len(wall_brick_hit_list) > O:
self.change_x = -1

self.center_y += self.change_y

orange_brick_hit_list = arcade.check_for_collision_with_list (self, self.
—orange_brick_list)
for brick in orange_brick_hit_list:
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 x SPRITE_SCALING)
blue_brick.center_x = brick.center_x
blue_brick.center_y = brick.center_y
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)
brick.kill ()
arcade.play_sound(self.brick_sound)
if self.change_y > 0:
self.top = brick.bottom
else:
self.bottom = brick.top

27




136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

Arcade Documentation, Release 1.0.0

self.application.score += 1
if len(orange_brick_hit_list) > 0:
self.change_y »= -1

blue_brick_hit_list = arcade.check_for_collision_with_list (self, self.blue_
—brick_1list)
for brick in blue_brick_hit_list:
brick.kill ()
arcade.play_sound(self.brick_sound)
if random.randrange (10) == 0:
create_power_up (self.center_x, self.center_y, self.power_up_list,
—self.all_sprites_1list)
if self.change_y > 0:
self.top = brick.bottom
else:
self.bottom = brick.top
self.application.score += 1
if len(blue_brick_hit_list) > 0:
self.change_y = -1

wall_hit_list = arcade.check_for_collision_with_list (self, self.wall_list)
for wall in wall_hit_list:
if self.change_y > 0:
self.top = wall.bottom
else:
self.bottom = wall.top
if len(wall_hit_1list) > O:
self.change_y = -1

wall_brick_hit_list = arcade.check_for_collision_with_list(self, self.wall_
—brick_list)
for wall_brick in wall brick_hit_list:
if self.change_y > 0:
self.top = wall_brick.bottom
else:
self.bottom = wall_brick.top
if len(wall brick_hit list) > 0:
self.change_y *= -1

def get_score(self):
arcade.draw_text ("Score: " + str(self.score), 40, 10, arcade.color.WHITE, 24)

class MyApplication (arcade.Window) :
""" Main application class. """
def _ _init__ (self, width, height):

super () .__init__ (width, height)
# Sprite lists
self.all_sprites_list = None

# Set up the player.

self.score = 0

self.player_sprite = None

self.player_sound = arcade.load_sound ("sounds/player_hit.wav")
self.wall_list = None

self.brick_list = None
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def

self.wall brick_list = None
self.blue_brick_list = None
self.orange_brick_list = None
self.power_up_value = None
self.power_up_list = None
self.ball = None
self.ball_list = None
self.lives = 3
self.next_level = False
self.level = None
self.current_state = INSTRUCTION_PAGE

setup (self) :

# Sprite lists

self.score = 0

self.all_sprites_list = arcade.SpritelList ()

self.wall_list = arcade.SpritelList ()

self.brick_list = arcade.SpritelList ()

self.blue_brick_list = arcade.SpriteList ()

self.orange_brick_list = arcade.SpritelList ()

self.wall_brick_list = arcade.SpritelList ()

self.power_up_list = arcade.SpriteList ()

self.ball_list = arcade.SpritelList ()

self.level = 0

self.next_level = False

# Image from Kenney.nl

self.player_sprite = arcade.Sprite("images/player.png",
0.25 » SPRITE_SCALING)

self.player_sprite.center_x = 0.5 x SCREEN_WIDTH

self.player_sprite.center_y = 0.075 » SCREEN_HEIGHT

self.all_sprites_list.append(self.player_sprite)

arcade.set_background_color (arcade.color.AMAZON)

# —— Set up the boundary walls.

for y in range (18, 600, 32):
# Image from Kenney.nl
wall = arcade.Sprite("images/wall.png", 0.5 % SPRITE_SCALING)
wall.center_x = 18
wall.center_y =y
self.all_sprites_list.append(wall)
self.wall_list.append(wall)

for y in range (18, 600, 32):
# Image from Kenney.nl
wall = arcade.Sprite("images/wall.png", 0.5 » SPRITE_SCALING)
wall.center_x = 582
wall.center_y = vy
self.all_sprites_list.append(wall)
self.wall_list.append(wall)

for x in range (12, 600, 32):
# Image from Kenney.nl
wall = arcade.Sprite("images/wall.png", 0.5 » SPRITE_SCALING)
wall.center_x = x
wall.center_y = 596
self.all_sprites_list.append(wall)
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self.wall_list.append(wall)

def level_1(self):
self.next_level = False
ball = Ball(self.all_sprites_list, self.power_up_list,
self.wall_list, self.brick_1list, self.blue_brick_list,

self.orange_brick_list, self.wall_brick_list, self.player_sprite,

—self)
self.ball_list.append(ball)
self.all_sprites_list.append(ball)
for row in range (4):
for column in range(-(8 - 2 » row), 0):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 % SPRITE_
—SCALING)
blue_brick.center_x = SCREEN_WIDTH / 10 * row + SCREEN_WIDTH / 2
blue_brick.center_y = 30 % column + 590
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)
for column in range (4):
for row in range (-2 % column, O0):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_
—SCALING)

blue_brick.center x = 60 * column + 60
blue_brick.center_y = 30 » row + 590
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

def level_ 2 (self):
self.next_level = False
ball = Ball(self.all_sprites_list, self.power_up_list,
self.wall_list, self.brick_list, self.blue_brick_list,

self.orange_brick_list, self.wall brick_list, self.player_sprite,

—self)
self.ball_list.append(ball)
self.all_sprites_list.append(ball)
for row in range (4) :
for column in range (0, (4 - row)):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_
—.SCALING)
blue_brick.center_x = SCREEN_WIDTH / 10 * row + 70
blue_brick.center_y = 30 * column + 300
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)
for row in range (4):
for column in range(-(4 - row), O0):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 » SPRITE_
—SCALING)
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301 blue_brick.center_x = SCREEN_WIDTH / 10 * row + 70

302 blue_brick.center_y = 30 *x column + 590

303 self.all_sprites_list.append(blue_brick)

304 self.brick_list.append(blue_brick)

305 self.blue_brick_list.append(blue_brick)

306

307 for column in range(5):

308 for row in range (0, column) :

309 # Image from Kenney.nl

310 blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 » SPRITE_
»SCALING)

311 blue_brick.center_x = 60 % column + 290

312 blue_brick.center_y = 30 * row + 300

313 self.all_sprites_list.append(blue_brick)

314 self.brick_list.append(blue_brick)

315 self.blue_brick_list.append(blue_brick)

316

317 for column in range (5):

318 for row in range(-column, O0):

319 # Image from Kenney.nl

320 blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 % SPRITE_
—SCALING)

321 blue_brick.center_x = 60 * column + 290

322 blue_brick.center_y = 30 % row + 590

323 self.all_sprites_list.append(blue_brick)

324 self.brick_list.append(blue_brick)

325 self.blue_brick_list.append(blue_brick)

326

327 for column in range (5):

328 # Image from Kenney.nl

329 wall_brick = arcade.Sprite("images/black_brick.png", 0.6 *» SPRITE_SCALING)

330 wall brick.center_x = 60 * column + 180

331 wall brick.center_y = 430

332 self.all_sprites_list.append(wall_brick)

333 self.wall brick_list.append(wall_brick)

334

335 def level_ 3 (self):

336 self.next_level = False

337 ball = Ball(self.all_sprites_list, self.power_up_list,

338 self.wall_list, self.brick_list, self.blue_brick_list,

339 self.orange_brick_list, self.wall brick_list, self.player_sprite,
—self)

340 self.ball_list.append(ball)

341 self.all sprites_list.append(ball)

342 # Image from Kenney.nl

343 orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 * SPRITE_SCALING)

344 orange_brick.center_x = SCREEN_WIDTH / 2

345 orange_brick.center_y = 3  SCREEN_HEIGHT / 4

346 self.all_sprites_list.append(orange_brick)

347 self.brick_list.append(orange_brick)

348 self.orange_brick_list.append(orange_brick)

349

350 for row in range (3):

351 # Image from Kenney.nl

352 blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)

353 blue_brick.center_x = 240

354 blue_brick.center_y = 30 » row + 420

355 self.all_sprites_list.append(blue_brick)
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self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for row in range (3):
# Image from Kenney.nl

blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 % SPRITE_SCALING)

blue_brick.center_x = 360

blue_brick.center_y = 30 % row + 420

self.all_sprites_list.append(blue_brick)

self.brick_list.append(blue_brick)

self.blue_brick_list.append(blue_brick)
# Image from Kenney.nl

blue_brick = arcade.Sprite ("images/blue_brick.png", 0.6 % SPRITE_SCALING)

blue_brick.center_x = 300
blue_brick.center_y = 420
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)
# Image from Kenney.nl

blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)

blue_brick.center_x = 300
blue_brick.center_y = 480
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for row in range (5):
# Image from Kenney.nl
orange_brick = arcade.Sprite("images/orange_brick.png",

—SCALING)

orange_brick.center_x = 180
orange_brick.center_y = 30 » row + 390
self.all_sprites_list.append(orange_brick)
self.brick_list.append(orange_brick)
self.orange_brick_list.append(orange_brick)

for row in range (5) :
# Image from Kenney.nl

—SCALING)

orange_brick = arcade.Sprite("images/orange_brick.png",
orange_brick.center_x = 420
orange_brick.center_y = 30 » row + 390

self.all_sprites_list.append(orange_brick)
self.brick_list.append(orange_brick)
self.orange_brick_list.append(orange_brick)

for column in range (3):
# Image from Kenney.nl
orange_brick = arcade.Sprite("images/orange_brick.png",

—SCALING)

orange_brick.center_x = 60 » column + 240
orange_brick.center_y = 390
self.all_sprites_list.append(orange_brick)
self.brick_list.append(orange_brick)
self.orange_brick_list.append(orange_brick)

for column in range(3):
# Image from Kenney.nl

0.6 * SPRITE_

0.6 * SPRITE_

0.6 %= SPRITE_
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orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 % SPRITE_

—SCALING)

orange_brick.center_x = 60 x column + 240
orange_brick.center_y = 510
self.all_sprites_list.append(orange_brick)
self.brick_list.append(orange_brick)
self.orange_brick_list.append(orange_brick)

for row in range (7):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)
blue_brick.center_x = 120
blue_brick.center_y = 30 » row + 360
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for row in range(7):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)
blue_brick.center_x = 480
blue_brick.center_y = 30 » row + 360
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for column in range (5):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)
blue_brick.center_x = 60 * column + 180
blue_brick.center_y = 360
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for column in range (5):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 % SPRITE_SCALING)
blue_brick.center_x = 60 % column + 180
blue_brick.center_y = 540
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

def level_4 (self):

self.next_level = False

ball = Ball(self.all_sprites_list, self.power_up_list,
self.wall_list, self.brick_list, self.blue_brick_list,
self.orange_brick_list, self.wall brick_list, self.player_sprite,

—self)
self.ball_list.append(ball)
self.all_sprites_list.append(ball)
for row in range (5):
for column in range (8) :
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 » SPRITE_
—SCALING)
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blue_brick.center_x = SCREEN_WIDTH / 10 % column + 90

blue_brick.center_y = 30 * row + 430
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for column in range(4):
# Image from Kenney.nl
wall_brick = arcade.Sprite("images/black_brick.png",

wall brick.center_x = 120  column + 110
wall_brick.center_y = 220
wall_brick.change_x = -2

self.all_sprites_list.append(wall_brick)
self.wall _brick_list.append(wall_brick)

for column in range (4):
# Image from Kenney.nl
wall_brick = arcade.Sprite("images/black_brick.png",

wall brick.center_x = 120 x column + 130
wall_brick.center_y = 280
wall_brick.change_x = 2

self.all_sprites_list.append(wall_brick)
self.wall _brick_list.append(wall_brick)

def level_5(self):
self.next_level = False
ball = Ball(self.all_ sprites_list, self.power_up_list,

0.6 x SPRITE_SCALING)

0.6 x= SPRITE_SCALING)

self.wall_list, self.brick_list, self.blue_brick_list,

self.orange_brick_list, self.wall_brick_1list,

self.player_sprite,

—self)

self.ball_list.append(ball)

self.all sprites_list.append(ball)

# Image from Kenney.nl

orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 % SPRITE_SCALING)

orange_brick.center_x = 300

orange_brick.center_y = 350

self.all_sprites_list.append(orange_brick)

self.brick_list.append(orange_brick)

self.orange_brick_list.append(orange_brick)

for row in range (3):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)
blue_brick.center_x = 240
blue_brick.center_y = 30 » row + 320
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

for row in range (3):
# Image from Kenney.nl
blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)
blue_brick.center_x = 360
blue_brick.center_y = 30 » row + 320
self.all_sprites_list.append(blue_brick)
self.brick_list.append(blue_brick)
self.blue_brick_list.append(blue_brick)

# Image from Kenney.nl
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523 blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 % SPRITE_SCALING)

524 blue_brick.center_x = 300

525 blue_brick.center_y = 320

526 self.all_sprites_list.append(blue_brick)

527 self.brick_list.append(blue_brick)

528 self.blue_brick_list.append(blue_brick)

529 # Image from Kenney.nl

530 blue_brick = arcade.Sprite("images/blue_brick.png", 0.6 * SPRITE_SCALING)

531 blue_brick.center_x = 300

532 blue_brick.center_y = 380

533 self.all_sprites_list.append(blue_brick)

534 self.brick_list.append(blue_brick)

535 self.blue_brick_list.append(blue_brick)

536

537 for row in range (5):

538 # Image from Kenney.nl

539 orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 * SPRITE_
—SCALING)

540 orange_brick.center_x = 180

541 orange_brick.center_y = 30 » row + 290

542 self.all_sprites_list.append(orange_brick)

543 self.brick_list.append(orange_brick)

544 self.orange_brick_list.append(orange_brick)

545

546 for row in range (5) :

547 # Image from Kenney.nl

548 orange_brick = arcade.Sprite ("images/orange_brick.png", 0.6 % SPRITE_
—SCALING)

549 orange_brick.center_x = 420

550 orange_brick.center_y = 30 * row + 290

551 self.all_sprites_list.append(orange_brick)

552 self.brick_list.append(orange_brick)

553 self.orange_brick_list.append(orange_brick)

554

555 for column in range (3):

556 # Image from Kenney.nl

557 orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 % SPRITE_
»SCALING)

558 orange_brick.center_x = 60 » column + 240

559 orange_brick.center_y = 290

560 self.all_sprites_list.append(orange_brick)

561 self.brick_list.append(orange_brick)

562 self.orange_brick_list.append(orange_brick)

563

564 for column in range(3):

565 # Image from Kenney.nl

566 orange_brick = arcade.Sprite("images/orange_brick.png", 0.6 % SPRITE_
—SCALING)

567 orange_brick.center_x = 60 x column + 240

568 orange_brick.center_y = 410

569 self.all_sprites_list.append(orange_brick)

570 self.brick_list.append(orange_brick)

571 self.orange_brick_list.append(orange_brick)

572

573 for column in range (4):

574 # Image from Kenney.nl

575 wall_brick = arcade.Sprite("images/black_brick.png", 0.6 » SPRITE_SCALING)

576 wall brick.center_x = 140 x column + 90
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wall brick.center_y = 220
wall_brick.change_x = 2

wall brick.change_y = 0
self.all_sprites_list.append(wall_brick)
self.wall brick_list.append(wall_brick)

for column in range(4):
# Image from Kenney.nl
wall_brick = arcade.Sprite("images/black_brick.png",

wall brick.center_x = 140 + column + 90
wall_brick.center_y = 480
wall_brick.change_x = -2

wall brick.change_y = 0

self.all_sprites_list.append(wall_brick)

self.wall _brick_list.append(wall_brick)
# Image from Kenney.nl

0.6 x SPRITE_SCALING)

wall_brick = arcade.Sprite("images/black_brick.png", 0.6 * SPRITE_SCALING)

wall _brick.center_x = 90
wall brick.center_y = 350
wall_brick.change_x = 0

wall_brick.change_y = -2

self.all_sprites_list.append(wall_brick)
self.wall_brick_list.append(wall_brick)
# Image from Kenney.nl

wall_brick = arcade.Sprite("images/black_brick.png", 0.6 » SPRITE_SCALING)

wall_brick.center_x = 510
wall_brick.center_y = 350
wall brick.change_x = 0

wall brick.change_y = 2
self.all_sprites_list.append(wall_brick)
self.wall_brick_list.append(wall_brick)

def add_life(self):
self.lives += 1

def add_balls(self):
for i in range(3):

ball = Ball(self.all_sprites_list, self.power_up_list,
self.wall_list, self.brick_list, self.blue_brick_list,
self.orange_brick_list, self.wall brick_list, self.player_

—sprite, self)
self.ball_list.append(ball)
self.all_sprites_list.append(ball)

def speed_up(self):
for ball in self.ball_list:
ball.change_y += 1

def draw_instructions_page (self):

arcade.draw_text ("Welcome to Brick Breaker!", 50, 500, arcade.color.WHITE, 32)
arcade.draw_text ("Press SPACE to Continue", 55, 350, arcade.color.WHITE, 32)

self.lives = 3

def draw_game (self):

mon

Draw all the sprites, along with the score.
mmn

# Draw all the sprites.
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— 24)

def

—64)

def

def

def

self.all_sprites_list.draw()

# Draw the score in the bottom left.
Ball.get_score(self)

arcade.draw_text ("Level " + str(self.level), 4
arcade.draw_text (str(self.lives) + " Lives lef

draw_level_complete (self) :

# Draw at the end of every level
arcade.draw_text ("Level " + str(self.level),
100,

arcade.draw_text ("Complete!", 290,

arcade.

55, 10, arcade.color.WHITE, 24)
t", 230, 10, arcade.color.WHITE,
150, 400, arcade.color.WHITE,

color .WHITE, 64)

arcade.draw_text ("Press Space to Continue", 65, 210, arcade.color.WHITE, 32)
draw_game_over (self) :

arcade.draw_text ("Game Over", 80, 330, arcade.color.WHITE, 64)
arcade.draw_text ("Press R to Restart", 80, 220, arcade.color.WHITE, 40)
arcade.draw_text ("Press Q to Quit", 120, 140, arcade.color.WHITE, 40)
draw_game_end (self) :

arcade.draw_text ("Congratulations!", 50, 520, arcade.color.WHITE, 52)
arcade.draw_text ("You Won!", 90, 420, arcade.color.WHITE, 72)
arcade.draw_text ("Your Final Score was ", 40, 300, arcade.color.WHITE, 40)
arcade.draw_text (str(self.score), 280, 240, arcade.color.WHITE, 40)
arcade.draw_text ("Press R to Restart", 80, 140, arcade.color.WHITE, 40)
arcade.draw_text ("Press Q to Quit", 120, 70, arcade.color.WHITE, 40)

on_draw (self) :

arcade.start_render ()

# Draw all the sprites.

self.all_sprites_list.draw()

if self.current_state == INSTRUCTION_PAGE:
self.draw_instructions_page ()

elif self.current_state == GAME_RUNNING:
self.draw_game ()

elif self.current_state
self.draw_level_complete ()

elif self.current_state
self.draw_game_end ()

GAME_END:

else:
self.draw_game_over ()
Ball.get_score(self)

if len(self.brick_1list) ==
if self.level < 5:
self.level += 1

if self.level == 1:
self.level_1()

elif self.level ==

self.level_

elif self.level
self.level_3()

self.level ==

0 and self.next_lev

2
2()

w

elif 4:

LEVEL_COMPLETE_PAGE:

el:
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self.level_4 ()
elif self.level ==
self.level_5()

else:
self.draw_game_end ()

def on_key_press(self, key, modifiers):
"""Called whenever a key 1is pressed. """

if key == arcade.key.Q:
MyApplication.close (self)

elif key == arcade.key.SPACE and len(self.brick_list) == 0:

if not self.next_level:
if self.level < 6:
self.current_state = GAME_RUNNING
self.draw_game ()
self.next_level = True
else:
self.current_state = GAME_END
elif key == arcade.key.R:
self.current_state = INSTRUCTION_PAGE
self.draw_instructions_page ()
MyApplication.setup(self)

elif key == arcade.key.LEFT or key == arcade.key.A:
self.player_sprite.change_x = -MOVEMENT_SPEED
elif key == arcade.key.RIGHT or key == arcade.key.D:

self.player_sprite.change_x = MOVEMENT_SPEED

def on_key_release(self, key, modifiers):
if key == arcade.key.LEFT or key == arcade.key.A \
or key == arcade.key.RIGHT or key == arcade.key.D:
self.player_sprite.change_x = 0

def animate (self, delta_time):

for ball in self.ball_1list:
if ball.center_y < 0:

ball.kill()
if self.lives > 0 and len(self.ball_list) == 0O:
self.lives —= 1

ball = Ball(self.all_sprites_list, self.power_up_list,
self.wall_list, self.brick_list, self.blue_brick_list,
self.orange_brick_list, self.wall brick_list, self.

—player_sprite, self)
self.ball_list.append(ball)
self.all sprites_list.append(ball)
elif self.lives <= O0:
for power_up in self.power_up_list:
power_up.kill ()
self.draw_game_over ()
self.current_state = GAME_OVER

for power_up in self.power_up_list:
if power_up.top <= 0:
power_up.kill ()

if len(self.brick_list) == 0 and self.level > 0:
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if not self.next_level:

for wall_brick in self.wall_brick_ list:
wall_brick.kill ()

for ball in self.ball_list:
ball.kill()

for power_up in self.power_up_list:
power_up.kill ()

self.current_state = LEVEL_COMPLETE_PAGE

self.draw_level_complete ()

wall_player_hit_list = arcade.check_for_collision_with_list (self.player_

—sprite, self.wall_list)

for wall in wall _player_hit_list:
if self.player_sprite.right >= wall.left and self.player_sprite.center_x >

s SCREEN_WIDTH / 2:

self.player_sprite.right = wall.left

elif self.player_sprite.left <= wall.right:
self.player_sprite.left = wall.right

for wall_brick in self.wall_brick_list:

if self.current_state != GAME_RUNNING:
wall_brick.change_x = 0
wall brick.change_y = 0

elif self.level == 4:

if wall_brick.left < 70:
for brick in self.wall_brick_list:
brick.change_x = -1
elif wall_brick.right > 550:
for brick in self.wall_brick_list:

brick.change_x = -1
elif self.level == 5:
if wall_brick.center_x < 90 and wall_brick.change_x < 0:
wall brick.change_x = 0
wall brick.change_y = -2

elif wall_brick.center_y < 220 and wall_brick.change_y < 0:
wall brick.change_x = 2
wall_brick.change_y = 0

elif wall_brick.center_x > 510 and wall_brick.change_x > 0:
wall brick.change_x = 0
wall brick.change_y = 2

elif wall_brick.center_y > 480 and wall_brick.change_y > 0:
wall_brick.change_x = -2
wall_brick.change_y 0

ball_hit_list = arcade.check_for_collision_with_list (self.player_sprite, self.

—ball_list)

for ball in ball_hit_list:

arcade.play_sound(self.player_sound)

if ball.change_y < 0:
ball.change_y *= -1

if ball.center_x < self.player_sprite.center_x:
ball.change_x = random.randrange (-5, -2)

elif ball.center_x > self.player_sprite.center_x:
ball.change_x = random.randrange (3, 6)

else:
ball.change_x = 0
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power_up_hit_list = arcade.check_for_collision_with_list(self.player_sprite,
—self.power_up_list)

for

power_up in power_up_hit_list:

power_up.kill ()

if power_up.power_up_value == 0:
self.add_life()

elif power_up.power_up_value == 1:
self.add _balls ()

elif power_up.power_up_value ==
self.speed_up/()

self.all_sprites_list.update()
self.ball_list.update ()
self.player_sprite.update ()
self.wall_brick_list.update()

window = MyApplication (SCREEN_WIDTH, SCREEN_HEIGHT)
window.setup ()

arcade.run ()
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