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Pygame Zero je kniZnica na rychlu tvorbu hier.

KniZnica je ur€end na pouZitie vo vzdeldvani, aby ucitelia mohli vyucovat’ zdklady programovania bez nutnosti vy-
svetl'ovat’ Pygame API alebo pisat’ hernd slucku.
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KAPITOLA 1

Navody

1.1 Uvod do Pygame Zero

1.1.1 Vytvorenie okna

Najprv vytvorte prazdny sibor s ndzvom intro.py.

Uistite sa, Ze sa po spusteni nasledujiceho prikazu vytvori prazdne okno

pgzrun intro.py

Vsetko v kniZnici Pygame Zero je volitel'né; prazdny subor je validnym skriptom Pygame Zero!

Hru mdZete ukoncit’ kliknutim na ikonu pre zatvorenie okna alebo stlaenim kldves Ctr1-Q (-Q na Mac-u). Ak z
nejakého dovodu prestane hra reagovat’, moZete ju ukoncit’ stlaenim Ct r1-C v okne vasho terminalu.

1.1.2 Vykreslenie pozadia

Teraz priddme funkciu draw () a nastavime rozmery okna. Pygame Zero bude tito funkciu volat zakazdym, ked’
bude potrebovat’ kreslit' na obrazovku.

Do siboru intro. py pridajte tieto riadky:

WIDTH = 300
HEIGHT = 300

def draw() :
screen.fill ((128, 0, 0))

Znovu spustite prikaz pgzrun intro.py ¢im sa obrazovka zmeni na Cerveny Stvorec!
Ako tento kdd pracuje?

Y3 s

Premenné WIDTH a HE IGHT nastavuju Sirku a vySku okna. Tento kéd teda nastavi Sirku aj vysku okna na 300 pixelov.
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screen je zabudovany objekt, ktory reprezentuje plochu okna. Obsahuje mnozstvo metod pre vykreslovanie sprite-
ov a tvarov. Zavolanim metédy screen. f£i11 () ddjde k vyfarbeniu obrazovky jednou farbou, ktord je definovana
ako trojica (Cervend, zelend, modrad). (128, 0, 0) bude stredne tmavoCervend. VyskuSajte si menit’
hodnoty tychto ¢isiel v rozsahu od 0 do 255 a sledujte, aké farby dokdZete vytvorit'.

Pod’me nastavit’ sprite, ktory moZeme animovat’.

1.1.3 Kreslime sprite

ESte predtym, ako ¢okol’ vek nakreslime, potrebujeme stiahnut’ sprite s mimozemst anom. Kliknite na neho pravym
tlac¢idlom a uloZte ho (Vyberte ,,UloZit obrdzok ako. .. alebo nieco podobné).

(Tento sprite je priesvitny (ma ,,alpha* kandl), Co je pre hry skvelé! Je ale navrhnuty pre tmavé pozadie, takZe pokial
sa v hre nezobrazi, nemusite vidiet’ mimozemst anovu prilbu).

Tip: MnozZstvo vol'nych spritov, vratane tohto, moZete ndjst’ na stranke kenney.nl. Tento sprite pochadza z balika
Platformer Art Deluxe pack.

Stibor potrebujete uloZit’ na sprdvne miesto, aby ho kniZnica Pygame Zero vedela ndjst’. Vytvorte prieCinok s ndzvom
images aobrazok do neho uloZe pod ndzvom alien . png. Nazvy oboch musia byt malymi pismenami. V opacnom
pripade sa bude kniZnica st'azovat’, aby vas upozornila na potencidlny problém v multiplatformnej kompatibilite.

Ak ste to urobili, vas projekt by mal vyzerat’ takto:

images/
L alien.png
intro.py

images/ je Standardny prieCinok, ktory bude Pygame Zero pouZivat’ na hl’adanie vaSich obrazkov.

V kniZnici sa nachddza zabudovana trieda s ndzvom Actor, ktord mdZete pouZit' na reprezentovanie grafiky, ktord sa
ma vykreslit' na obrazovku.

Pod’me jednu vytvorit'. Upravte sibor intro.py takto:

alien = Actor('alien')
alien.pos = 100, 56

WIDTH = 500
HEIGHT = alien.height + 20

def draw() :
screen.clear ()
alien.draw()

Vas mimozemsSt'an by sa mal teraz zobrazit’ na obrazovke! Odovzdanim ret'azca 'alien' do konStruktora triedy
Actor sa automaticky nahra sprite a ma k dispozicii atribiity ako pozicia a rozmer. To ndm umozni{ nastavit’ HEIGHT
okna na zdklade vySky mimozemst ana.

4 Kapitola 1. Navody
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Metéda alien.draw () vykresli sprite na obrazovku na jeho aktudlnu poziciu.

1.1.4 Hybeme s mimozemstanom

Let’s set the alien off-screen; zmeiite riadok obsahujici alien.pos na:

alien.topright = 0, 10

Vsimnite si, ako sa priradenim hodnoty do topright zmeni poloha mimozemst ana vzhl’adom na jeho pravy horny
roh. If the right-hand edge of the alien is at O, the alien is just offscreen to the left. Teraz ho pod’'me rozpohybovat’.
Pridajte tieto riadky na koniec suboru:

def update() :
alien.left += 2
if alien.left > WIDTH:
alien.right = 0

Pygame Zero zavola vasu funkciu update () raz za kazdy snimok. Posunutim mimozemst ana o niekol'’ko pixelov
pocas kazdého snimku spdsobi, Ze sa bude po obrazovke prestivat’. Ked’ dosiahne pravy okraj obrazovky, znovu ho
spustime od I'avého okraja.

VaSe funkcie draw () a update () pracuji vel'mi podobne, ale si navrhnuté pre dva rozli¢né tcely. Funkcia
draw () zobrazi mimozemst'ana na jeho aktudlnu poziciu, zatial' Co funkcia update () sa pouzije na aktualizo-
vanie pohybu mimozemst' ana po obrazovke.

1.1.5 Osetrenie kliknuti

Teraz pod’me zabezpecit’, aby hra urobila nieco po kliknuti na mimozemst' ana. Aby sme to mohli spravit’, potrebujeme
zadefinovat’ funkciu s ndzvom on_mouse_down (). Pridajte do kdédu tieto riadky:

def on_mouse_down (pos) :
if alien.collidepoint (pos) :
print ("Au!")
else:
print ("Netrafil si!")

Spustite hru a skdste na mimozemst'ana klikat’.

KniZnica Pygame Zero je pomerne chytrd ¢o sa tyka volania vaSich funkcii. Ak v definicii vaSej funkcie nepouZijete
parameter pos, Pygame Zero ju bude volat’ bez pozicie. Funkcia on_mouse_down taktieZ obsahuje parameter
button. TakZe ju moZete napisat’ takto:

def on_mouse_down () :
print ("Klikol si!")

alebo takto:

def on_mouse_down (pos, button):
if button == mouse.LEFT and alien.collidepoint (pos) :
print ("Au!")

1.1.6 Zvuky a obrazky

Teraz pod’me zabezpecit’, aby mimozemst' an vyzeral zranene. UloZte si tieto stibory:

1.1. Uvod do Pygame Zero 5
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e alien_hurt.png - subor uloZte ako alien_hurt .png do prieinku images.
* eep.wav - vytvorte prieCinok s ndzvom sounds a uloZte do neho tento stibor ako eep . wav.

Vs projekt by mal teraz vyzerat’ takto:

images/

L alien.png

L alien_hurt.png
sounds/

L— ecep.wav
intro.py

sounds/ je Standardny prieCinok, v ktorom bude kniZnica Pygame Zero hl'adat’ vase zvukové stibory.

Teraz zmefime funkciu on_mouse_down tak, aby pouzila tieto nové zdroje:

def on_mouse_down (pos) :
if alien.collidepoint (pos) :
alien.image = 'alien_ hurt'
sounds.eep.play ()

Ak teraz kliknete na mimozemst ana, mali by ste pocut’ zvuk a sprite sa zmeni na nest’ astného mimozemst' ana.

V hre sa vSak nachddza chyba; mimozemst an sa uz nikdy nezmeni spit’ na st’astného (zvuk sa vSak vZdy po kliknuti
prehrd). Tito chybu preto hned’ opravime.

1.1.7 Clock

Ak poznate Python mimo programovania pocitacovych hier, urcite poznite metédu t ime . sleep (), ktord pozastavi
vykondvanie programu. To vds mdze zvadzat' k napisaniu takéhoto programu:

def on_mouse_down (pos) :
if alien.collidepoint (pos) :
alien.image = 'alien_ hurt'
sounds.eep.play ()
time.sleep (1)
alien.image = 'alien'

Zial, tento pristup nie je vobec vhodny pre pouZitie v po&itaovych hrich. Metéda t ime . s1eep () blokuje vietky
¢innosti a my chceme, aby hra pokracovala v behu a veci sa hybali. Vlastne sa len potrebujeme vratit' z funkcie
on_mouse_down a nechat’ hru rozhodnit’, kedy resetuje mimozemst'ana ako stiast’ jej beznej prace pocas vyko-
ndvania vasSich metéd draw () a update ().

To je vSak nie je zloZité vyrieSit' s kniZnicou Pygame Zero, pretoZe obsahuje zabudovanu triedu class:Clock, ktorad
umoziuje naplanovat’ spust’ anie funkcii na neskor.

Najprv ,refaktorujme* (to znamend reorganizujme) kéd. MdéZeme vytvorit’ funkcie, ktoré nastavia mimozemst' ana na
zraneného a rovnako ho vratia naspit’ do normalu:

def on_mouse_down (pos) :
if alien.collidepoint (pos) :
set_alien_hurt ()

def set_alien_hurt () :
alien.image = 'alien_hurt'

(pokracuje na d’al3ej strane)
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(pokraCovanie z predoslej strany)

sounds.eep.play ()

def set_alien_normal () :
alien.image = 'alien'

Zatial’ vSak k Ziadnej zmene neddjde, pretoZe funkcia set_alien_normal () sa nikde nevold. Ale zmenme fun-
kciu set_alien_hurt () tak, aby pouzivala objekt clock, takZe funkcia set_alien_normal () sa bude vo-
lat’ o chvil'u neskor.:

def set_alien_hurt () :
alien.image = 'alien_hurt'
sounds.eep.play ()
clock.schedule_unique (set_alien_normal, 0.5)

Metdda clock.schedule_unique () spdsobi, Ze funkcia set_alien_normal () sa zavold po uplynuti O.
5 sekundy. Metéda clock.schedule_unique () taktieZ zabrani tomu, aby rovnakd funkcia bola napldnovani
viackrat, ako napriklad ked’ budete klikat’ vel'mi rychlo.

Vyskusajte to a uvidite, Ze sa mimozemst’ an vrati do normélu po uplynuti 0.5 sekundy. Skuste rychlo klikat’ a overte,
Ze sa mimozemst an nevrati po 0.5 sekunde od posledného kliknutia. rapidly and verify that the alien doesn’t revert
until 0.5 second after the last click.

clock.schedule_unique () akceptuje pre zadanie Casového intervalu ako celé tak aj desatinné Cisla. V tomto

z Xz

navode sme pouzili desatinné Cisla, aby to bolo vidiet’, ale nevahajte pouZit' obe, aby ste videli rozdiel a dopad, ktory
maju rozli¢né hodnoty.

1.1.8 Zhrnutie

Uka4zali sme si, ako nahrat’ a zobrazit® sprity, prehravat’ zvuky, oSetrit’ vstupné udalosti a ako sa pouZivaji zabudované
hodiny.

MobzZete hru rozsirit’ o skére alebo mdZete upravit’ mimozemst' ana tak, aby sa pohyboval viac ndhodne.

KnizZnica Pygame Zero obsahuje mnoZstvo d’al$ich zabudovanych vlastnosti, ktoré robia pracu s fiou jednoduchou. Ak
sa chcete naucit’ aj zvy$né API, navstivte stranku o zabudovanych objektoch.

1.2 Prechod z nastroja Scratch

Tento navod porovnd implementéciu hry Flappy Bird napisand v Scratch-i s implementaciou v Pygame Zero. The
Scratch and Pygame Zero programs are similar to a remarkable extent.

The Pygame Zero version can be found in Pygame Zero repository.
You can also download the Scratch version from the repository.

The Pygame Zero version includes scoring logic, which is omitted in the code examples on this page to make it a
closer comparison.

The Python code shown below is re-arranged for clarity within the examples.

1.2.1 The stage

Here’s how the stage is laid out in our Scratch program:

1.2. Prechod z nastroja Scratch 7
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Mew sprite: '5".—\4""’ ?:’:7 ?::1’

oLl
i

Stage Top Bottom

There are just three objects, aside from the background: the bird, and the top and bottom pipes.

This corresponds to the Pygame Zero code setting these objects up as Actors:

bird = Actor('birdl', (75, 200))
pipe_top = Actor('top', anchor=('left', 'bottom'))
pipe_bottom = Actor ('bottom', anchor=('left', 'top'))

V Pygame Zero je este potrebné zabezpecit' vykreslenie tychto objektov. To v principe poskytuje viac flexibility v
tom, ako vykreslit’ scénu:

8 Kapitola 1. Navody
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def draw() :
screen.blit ('background', (0, 0))
pipe_top.draw()
pipe_bottom.draw()
bird.draw()

1.2.2 Pohyb potrubia

Potrubie sa pohybuje konstantnou rychlost'ou bez ohl’adu na vtiaka. Ked’ zmizne z obrazovky na I'avej strane, znovu
sa objavi na pravej strane, pricom jeho vertikalna pozicia bude ndhodna.

V Scratch-i je to moZné zabezpecit' dvoma rozliénymi skriptami pre vrchné a dolné potrubie.

when clicked

forever

change x by

set y to | pipe_height +

= position =

et x to

set pipe_height | to pick random BB to EEL)

-t

when clicked

forever

change x by E
set y to | pipe_height +
= position <
set x to

-

To summarise what’s happening here:

* The condition x position < -240 is true when a pipe is off the left-hand side of the screen, and this is the
trigger to reset the pipes.

1.2. Prechod z nastroja Scratch 9
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e The pipe_height variable is used to coordinate the two pipes. Because the gap between them should remain
the same, we can’t pick both heights randomly. Therefore one of the scripts has this logic and the other doesn’t.

* The set y position to pipe height +/- 230 sets one pipe to be above pipe_height and the
other pipe below pipe_height.

This code becomes much simpler in Pygame Zero. We could write a single function that updates both pipes. In fact I
split it a different way to make it clear that the reset actions go together:

import random

WIDTH = 400
HEIGHT = 708
GAP = 130
SPEED = 3

def reset_pipes():
pipe_gap_y = random.randint (200, HEIGHT - 200)
pipe_top.pos = (WIDTH, pipe_gap_y - GAP // 2)
pipe_bottom.pos = (WIDTH, pipe_gap_y + GAP // 2)

def update_pipes():
pipe_top.left —-= SPEED
pipe_bottom.left -= SPEED
if pipe_top.right < O:
reset_pipes|()

A small difference here is that I can extract values that I want to re-use as ,,constants*, spelled in UPPERCASE. This
lets me change them in one place when I want to tune the game. For example, in the code above, I could widen or
narrow the gap between the two pipes simply by changing GAP.

The biggest thing that differs is that there is no forever loop in Python code. This is the big difference between
Scratch and most text-based programming languages: you must update the game by one animation step and then
return. Returning gives Pygame Zero a chance to do things like processing input or redrawing the screen. Loop forever
and the game would just sit there, so any loops need to finish quickly.

Pygame Zero calls an update () function when it wants you to update the animation by one step, so we just need to
acall toupdate_walls ():

def update() :
update_walls ()

1.2.3 Vtak
The patterns described above for how Scratch logic translates to Python code also apply for the bird logic. Let’s look
at the Python code first this time.

The code to update the bird is organised into a function called update_bird (). The first thing this function contains
is some code to move the bird according to gravity:

GRAVITY = 0.3

# Initial state of the bird
bird.dead = False
bird.vy = 0

def update_bird():

(pokracuje na d’al3ej strane)
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(pokraCovanie z predoslej strany)

uy = bird.vy
bird.vy += GRAVITY
bird.y += bird.vy
bird.x = 75

This is a simple gravity formula:
¢ Gravity means constant acceleration downwards.
* Acceleration is change in velocity.
* Velocity is change in position.

To represent this we need to track a variable bird. vy, which is the bird’s velocity in the y direction. This is a new
variable that we are defining, not something that Pygame Zero provides for us.

* Gravity means constant acceleration downwards: GRAVITY is greater than 0.
* Acceleration is change in velocity: GRAVITY gets added to bird. vy
* Velocity is change in position: bird. vy gets added to bird.y

Note that the bird does not move horizontally! Its x position stays at 75 through the whole game. We simulate move-
ment by moving the pipes towards it. This looks as though it’s a moving camera following the bird. So there’s no need
for a vx variable in this game.

The next section makes the bird flap its wings:

if not bird.dead:
if bird.vy < -3:
bird.image = 'bird2'
else:
bird.image = 'birdl'

This checks if the bird is moving upwards or downwards. We show the bi rd2 image if it is moving upwards fast and
the birdl image otherwise. (-3 was picked by trial and error to make this look convincing).

The next section checks if the bird has collided with a wall:

if bird.colliderect (pipe_top) or bird.colliderect (pipe_bottom) :
bird.dead = True
bird.image = 'birddead'

If so we set bird.dead to True. This is a boolean value meaning it is either True or False. We can use this to
easily check if the bird is alive. If it isn’t alive it won’t respond to player input.

And the final section checks if the bird has fallen off the bottom (or the top) of the game screen. If so it resets the bird:

if not 0 < bird.y < 720:
bird.y = 200
bird.dead = False
bird.vy = 0
reset_pipes ()

What’s reset_pipes () doing there? Because I’d organised my pipes code to be a separate function, I can just call
it whenever I want to reset my walls. In this case it makes it a better game because it gives the player a chance to react
when the bird moves back to its start position.

Again, this needs to be called every frame, so we add it to update () :

1.2. Prechod z nastroja Scratch 11
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def update() :
update_walls ()
update_bird()

The final part of the bird logic is that it has to respond to player control. When we press a key, the bird flaps upwards.
Pygame Zero will call an on_key_down () function - if you’ve defined one - whenever a key is pressed:

FLAP_VELOCITY = -6.5

def on_key_down () :
if not bird.dead:
bird.vy = FLAP_VELOCITY

Here, if the bird is not dead, we set its vy to a negative number: in Pygame Zero this means it starts moving upwards.

Mali by ste byt schopni ndjst’ mnoho paralel medzi kédom v jazyku Python a tymto kédom v Scratch-i:

12 Kapitola 1. Navody
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when clicked

switch to costume birdl

set y to ﬂ
set vy |to [i]
set dead to m
?n_reuer
change vy | by

change ¥ by | ¥y

dead = [i]

wy =+ E

switch to costume birdl

vy

switch to costume bird2

touching Top

set dead to

switch to costume birddead

y position <
set dead |[to E

switch to costume birdl

set y to m
set vy | to

-

touching Bottorn

1.2. Prechod z nastroja Scratch

13
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Najvicsie rozdiely medzi prostredim Scratch a Pygame Zero st tieto:
* You cannot loop forever in Pygame Zero - just update for one frame and then return.

¢ The coordinates are different. In Pygame Zero, the top left of the screenis x = 0, y = 0. The x direction
goes from left to right as before, but y goes down the screen! This is why GRAVITY is a positive number and
FLAP_VELOCITY is a negative number in Python.

e bird.dead is abool, soI can write code like 1£f not bird.dead instead of dead = 0 as in Scratch.

1.2.4 Zhrnutie

MnoZstvo konceptov dostupnych v ndstroji Scratch moéZe byt preloZzenych priamo do kniZnice Pygame Zero.

Tu je niekol’ko porovnani:

V nastroji Scratch V kniznici Pygame Zero

change y by 1 (up) bird.y —= 1

change y by -1 (down) bird.y += 1

set costume to <name> bird.image = 'name'

if dead = 0 if not bird.dead:

set dead to O bird.dead = False

if touching Top? if bird.colliderect (pipe_top)

When Flag clicked... Put code into the update () function.

forever

When [any] key pressed def on_key_down() :

pick random a to b import random to load the random module, then random.
randint (a, b)

(0, 0) is the centre of the stage (0, 0) je I'avy horny roh okna

V niektorych pripadoch je kéd jednoduchsi v jazyku Python, pretoZze mdZe byt organizovany sposobom, ktory zvysi
jeho Citatel'nost’.
The power of Pygame Zero’s actors also makes the coordinate manipulation easier. We used the anchor position to

position the pipes, and we were able to see if a pipe was off-screen by checking pipe_top.right < O rather than
if x position < -240.

14 Kapitola 1. Navody



KAPITOLA 2

Reference

2.1 Event Hooks

Pygame Zero will automatically pick up and call event hooks that you define. This approach saves you from having to
implement the event loop machinery yourself.

2.1.1 Game Loop Hooks

Typicka hernd slucka vyzerd takto:

while game_has_not_ended() :
process_input ()
update ()
draw ()

Spracovanie vstupu je trochu komplikovanejSie, ale Pygame Zero umoZiiuje jednoducho definovat’ funkcie
update () adraw () v module vasej hry.

draw ()
Funkcia je voland kniZnicou Pygame Zero, ked’ potrebuje prekreslit’ okno vasej hry.

draw () nesmie mat’ Ziadne argumenty.

Pygame Zero attempts to work out when the game screen needs to be redrawn to avoid redrawing if nothing has
changed. On each step of the game loop it will draw the screen in the following situations:

 If you have defined an update () function (see below).
e If a clock event fires.
* If an input event has been triggered.

One way this can catch you out is if you attempt to modify or animate something within the draw function. For
example, this code is wrong: the alien is not guaranteed to continue moving across the screen:

15
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def draw() :
alien.left += 1
alien.draw ()

The correct code uses update () to modify or animate things and draw simply to paint the screen:

def draw() :
alien.draw ()

def update() :
alien.left += 1

update () alebo update(dt)
Funkcia je voland kniZnicou Pygame Zero na vykonanie jedného kroku hernej logiky vasej hry. Bude volana
opakovane 60 krat za sekundu.

Pri pisani tejto funkcie je mozné pouzit' dva rozlicné pristupy.

V jednoduchych hrich mdzete predpokladat’, Ze medzi kazdym volanim funkcie update () ubehol kratky
Casovy usek (zlomok sekundy). Jeho vel'’kost’ vds moZzno vobec nebude zaujimat’: len budete postivat’ objekty
o pevny pocet pixelov kazdy snimok (alebo ich budete zrychlovat’ o pevni konStantu, atd’.)

Pokrocilejsi pristup znamena zaloZit' vas pohyb a fyzické vypocty na skutocnom mnozstve casu, ktory uplynul
medzi jednotlivymi volaniami. To umozni, aby boli animdcie plynulejsie, ale potrebné vypocty na ich dosiahnu-

zacnu Casové useky zvacSovat'.

Pre pouzitie pristupu zaloZeného na Case je potrebné upravit' funkciu tak, aby obsahovala jeden parameter. V
tom pripade ho Pygame Zero odovzd4 funkcii vo forme uplynutého casu v sekundach. To mdZete vyuzit' na
spravne nastavenie vypoctov vasich pohybov.

2.1.2 Event Handling Hooks

Similar to the game loop hooks, your Pygame Zero program can respond to input events by defining functions with
specific names.

Somewhat like in the case of update (), Pygame Zero will inspect your event handler functions to determine how
to call them. So you don’t need to make your handler functions take arguments. For example, Pygame Zero will be
happy to call any of these variations of an on_mouse_down function:

def on_mouse_down () :
print ("Mouse button clicked")

def on_mouse_down (pos) :
print ("Mouse button clicked at", pos)

def on_mouse_down (button) :
print ("Mouse button", button, "clicked")

def on_mouse_down (pos, button):
print ("Mouse button", button, "clicked at", pos)

It does this by looking at the names of the parameters, so they must be spelled exactly as above. Each event hook has
a different set of parameters that you can use, as described below.

on_mouse_down ( [pos ] [, button ] )
Called when a mouse button is depressed.
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Parametre

* pos — A tuple (X, y) that gives the location of the mouse pointer when the button was
pressed.

* button — A mouse enum value indicating the button that was pressed.

on_mouse_up ( [pos ] [, button ] )
Called when a mouse button is released.

Parametre

* pos — A tuple (x, y) that gives the location of the mouse pointer when the button was
released.

* button — A mouse enum value indicating the button that was released.

on_mouse_move ( [pos ] [, rel] [, buttons ] )
Called when the mouse is moved.

Parametre
* pos — A tuple (X, y) that gives the location that the mouse pointer moved to.
* rel — A tuple (delta_x, delta_y) that represent the change in the mouse pointer’s position.

* buttons — A set of mouse enum values indicating the buttons that were depressed during
the move.

To handle mouse drags, use code such as the following:

def on_mouse_move (rel, buttons):
if mouse.LEFT in buttons:
# the mouse was dragged, do something with ‘rel’

on_key_down ( [key] [, mod ] [, unicode ] )
Called when a key is depressed.

Parametre
* key — An integer indicating the key that was pressed (see below).

* unicode — Where relevant, the character that was typed. Not all keys will result in printable
characters - many may be control characters. In the event that a key doesn’t correspond to a
Unicode character, this will be the empty string.

* mod — A bitmask of modifier keys that were depressed.

on_key_ up ( [key] [, mod ] )
Called when a key is released.

Parametre
* key — An integer indicating the key that was released (see below).

* mod — A bitmask of modifier keys that were depressed.

on_music_end()
Called when a music track finishes.

Note that this will not be called if the track is configured to loop.
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Tlacidla a klavesy

Built-in objects mouse and keys can be used to determine which buttons or keys were pressed in the above events.

Note that mouse scrollwheel events appear as button presses with the below WHEEL_UP/WHEEL_DOWN button cons-

tants.

class mouse
A built-in enumeration of buttons that can be received by the on_mouse_ * handlers.

LEFT
MIDDLE
RIGHT
WHEEL_ UP

WHEEL_ DOWN

class keys

A built-in enumeration of keys that can be received by the on_key_ » handlers.

BACKSPACE
TAB

CLEAR
RETURN
PAUSE
ESCAPE
SPACE
EXCLAIM
QUOTEDBL
HASH
DOLLAR
AMPERSAND
QUOTE
LEFTPAREN
RIGHTPAREN
ASTERISK
PLUS
COMMA
MINUS
PERIOD
SLASH

K O

K_1

K_2

18
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K_3

K_4

K_5

K_6

K_7

K_8

K_9

COLON
SEMICOLON
LESS

EQUALS
GREATER
QUESTION
AT
LEFTBRACKET
BACKSLASH
RIGHTBRACKET
CARET
UNDERSCORE

BACKQUOTE

"W O Z2 R H R g H @ @ 1 BH O Q W P
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N K X =5 < d 4 »n W ©

KP_PERIOD
KP_DIVIDE
KP_MULTIPLY
KP_MINUS
KP_PLUS
KP_ENTER
KP_EQUALS
UP

DOWN
RIGHT
LEFT
INSERT
HOME

END
PAGEUP
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PAGEDOWN
F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15
NUMLOCK
CAPSLOCK
SCROLLOCK
RSHIFT
LSHIFT
RCTRL
LCTRL
RALT
LALT
RMETA
LMETA
LSUPER
RSUPER
MODE
HELP
PRINT
SYSREQ
BREAK
MENU
POWER
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EURO
LAST
Additionally you can access a set of constants that represent modifier keys:

class keymods
Constants representing modifier keys that may have been depressed during an on_key_up/on_key_down
event.

LSHIFT
RSHIFT
SHIFT
LCTRL
RCTRL
CTRL
LALT
RALT
ALT
LMETA
RMETA
META
NUM
CAPS

MODE

2.2 Zabudované objekty

Pygame Zero poskytuje uZitocné zabudované objekty, ktoré vdm pomo6Zu vytvarat’ vase hry jednoduchsie.

2.2.1 Screen

Text Formatting

The Screen’s draw.text () method has a very rich set of methods for position and formatting of text. Some exam-
ples:

screen.draw.text
screen.draw.text
screen.draw.text
screen.draw.text
—~lineheight=1.5)
screen.draw.text ("Outlined text", (400, 70), owidth=1.5, ocolor=(255,255,0), color=(0,
—0,0))

screen.draw.text ("Drop shadow", (640, 110), shadow=(2,2), scolor="#202020")
screen.draw.text ("Color gradient", (540, 170), color="red", gcolor="purple")

"Text color", (50, 30), color="orange")
"Font name and size", (20, 100), fontname="Boogaloo", fontsize=60)
"Positioned text", topright=(840, 20))

(
(
(
("Allow me to demonstrate wrapped text.", (90, 210), width=180,

(pokracuje na d’al3ej strane)
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(pokraCovanie z predoslej strany)

screen.draw.text ("Transparency", (700, 240), alpha=0.1)

screen.draw.text ("Vertical text", midleft= (40, 440), angle=90)

screen.draw.text ("A11l together now:\nCombining the above options",
midbottom=(427,460), width=360, fontname="RBoogaloo", fontsize=48,
color="#AAFF00", gcolor="#66AA00", owidth=1.5, ocolor="black", alpha=0.38)

In its simplest usage, screen.draw.text requires the string you want to draw, and the position. You can either
do this by passing coordinates as the second argument (which is the top left of where the text will appear), or use the
positioning keyword arguments (described later):

screen.draw.text ("hello world", (20, 100))

screen.draw.text takes many optional keyword arguments, described below.

Font name and size

Fonts are loaded from a directory named fonts, in a similar way to the handling of images and sounds. Fonts must
be in . tt £ format. For example:

screen.draw.text ("hello world", (100, 100), fontname="Viga", fontsize=32)

Keyword arguments:
* fontname: filename of the font to draw. By default, use the system font.
* fontsize: size of the font to use, in pixels. Defaults to 24.

e antialias: whether to render with antialiasing. Defaults to True.

Color and background color

screen.draw.text ("hello world", (100, 100), color=(200, 200, 200), background="gray")

Keyword arguments:
e color: foreground color to use. Defaults to white.
* background: background color to use. Defaults to None.

color (aswellasbackground, ocolor, scolor,and gcolor)canbean (r, g, b) sequence suchas (255,127,
0), apygame.Color object, a color name such as "orange", an HTML hex color string such as "#FF7F00",
or a string representing a hex color number such as "0xFF7F00".

background can also be None, in which case the background is transparent. Unlike pygame. font.Font.
render, it’s generally not more efficient to set a background color when calling screen.draw.text. So only
specify a background color if you actually want one.

Colors with alpha transparency are not supported (except for the special case of invisible text with outlines or drop
shadows - see below). See the alpha keyword argument for transparency.

Positioning

screen.draw.text ("hello world", centery=50, right=300)
screen.draw.text ("hello world", midtop= (400, 0))
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Keyword arguments:

top left bottom right

topleft bottomleft topright bottomright
midtop midleft midbottom midright
center centerx centery

Positioning keyword arguments behave like the corresponding properties of pygame . Rect. Either specify two argu-
ments, corresponding to the horizontal and vertical positions of the box, or a single argument that specifies both.

If the position is overspecified (e.g. both 1eft and right are given), then extra specifications will be (arbitrarily but
deterministically) discarded. For constrained text, see the section on screen.draw.textbox below.

Word wrap

screen.draw.text ("splitting\nlines", (100, 100))
screen.draw.text ("splitting lines", (100, 100), width=60)

Keyword arguments:
* width: maximum width of the text to draw, in pixels. Defaults to None.
¢ widthem: maximum width of the text to draw, in font-based em units. Defaults to None.
* lineheight: vertical spacing between lines, in units of the font’s default line height. Defaults to 1. 0.

screen.draw.text will always wrap lines at newline (\n) characters. If width or widthem is set, it will also
try to wrap lines in order to keep each line shorter than the given width. The text is not guaranteed to be within the
given width, because wrapping only occurs at space characters, so if a single word is too long to fit on a line, it will
not be broken up. Outline and drop shadow are also not accounted for, so they may extend beyond the given width.

You can prevent wrapping on a particular space with non-breaking space characters (\u0020).

Text alignment

screen.draw.text ("hello\nworld", bottomright= (500, 400), align="left")

Keyword argument:
e align: horizontal positioning of lines with respect to each other. Defaults to None.

align determines how lines are positioned horizontally with respect to each other, when more than one line is drawn.
Valid values for align are the strings "left", "center", or "right", a numerical value between 0. 0 (for left
alignment) and 1 . O (for right alignment), or None.

If align is None, the alignment is determined based on other arguments, in a way that should be what you want
most of the time. It depends on any positioning arguments (topleft, centerx, etc.), anchor, and finally defaults
to "left". I suggest you generally trust the default alignment, and only specify align if something doesn’t look
right.

Outline

screen.draw.text ("hello world", (100, 100), owidth=1, ocolor="blue")

Keyword arguments:
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¢ owidth: outline thickness, in outline units. Defaults to None.
e ocolor: outline color. Defaults to "black".

The text will be outlined if owidth is specified. The outlining is a crude manual method, and will probably look bad
at large sizes. The units of owidth are chosen so that 1.0 is a good typical value for outlines. Specifically, they’re
the font size divided by 24.

As a special case, setting color to a transparent value (e.g. (0, 0, 0, 0)) while using outilnes will cause the text to
be invisible, giving a hollow outline. (This feature is not compatible with gcolor.)

Valid values for ocolor are the same as for color.

Drop shadow

screen.draw.text ("hello world", (100, 100), shadow=(1.0,1.0), scolor="blue")

Keyword arguments:
* shadow: (X,y) values representing the drop shadow offset, in shadow units. Defaults to None.
e scolor: drop shadow color. Defaults to "black™".

The text will have a drop shadow if shadow is specified. It must be set to a 2-element sequence representing the x and
y offsets of the drop shadow, which can be positive, negative, or 0. For example, shadow= (1.0, 1.0) corresponds
to a shadow down and to the right of the text. shadow= (0, -1 .2) corresponds to a shadow higher than the text.

The units of shadow are chosen so that 1.0 is a good typical value for the offset. Specifically, they’re the font size
divided by 18.

As a special case, setting color to a transparent value (e.g. (0, 0, 0, 0)) while using drop shadow will cause the
text to be invisible, giving a hollow shadow. (This feature is not compatible with gcolor.)

Valid values for scolor are the same as for color.

Gradient color

screen.draw.text ("hello world", (100, 100), color="black", gcolor="green")

Keyword argument:
* gcolor: Lower gradient stop color. Defaults to None.

Specify gcolor to color the text with a vertical color gradient. The text’s color will be color at the top and gcolor
at the bottom. Positioning of the gradient stops and orientation of the gradient are hard coded and cannot be specified.

Requries pygame . surfarray module, which uses numpy or Numeric library.

Alpha transparency

screen.draw.text ("hello world", (100, 100), alpha=0.5)

Keyword argument:
* alpha: alpha transparency value, between 0 and 1. Defaults to 1. 0.
In order to maximize reuse of cached transparent surfaces, the value of alpha is rounded.

Requires pygame . surfarray module, which uses numpy or Numeric library.
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Anchored positioning

screen.draw.text ("hello world", (100, 100), anchor=(0.3,0.7))

Keyword argument:
e anchor: a length-2 sequence of horizontal and vertical anchor fractions. Defaults to (0.0, 0.0).

anchor specifies how the text is anchored to the given position, when no positioning keyword arguments are passed.
The two values in anchor can take arbitrary values between 0.0 and 1. 0. An anchor value of (0, 0), the default,
means that the given position is the top left of the text. A value of (1, 1) means the given position is the bottom right
of the text.

Rotation

screen.draw.text ("hello world", (100, 100), angle=10)

Keyword argument:
* angle: counterclockwise rotation angle in degrees. Defaults to O.

Positioning of rotated surfaces is tricky. When drawing rotated text, the anchor point, the position you actually specify,
remains fixed, and the text rotates around it. For instance, if you specify the top left of the text to be at (100, 100)
with an angle of 90, then the Surface will actually be drawn so that its bottom leftis at (100, 100).

If you find that confusing, try specifying the center. If you anchor the text at the center, then the center will remain
fixed, no matter how you rotate it.

In order to maximize reuse of cached rotated surfaces, the value of angle is rounded to the nearest multiple of 3
degrees.

Constrained text

screen.draw.textbox ("hello world", (100, 100, 200, 50))

screen.draw.textbox requires two arguments: the text to be drawn, and a pygame .Rect or a Rect-like
object to stay within. The font size will be chosen to be as large as possible while staying within the box. Other than
fontsize and positional arguments, you can pass all the same keyword arguments to screen.draw.textbox
asto screen.draw.text.

Objekt screen reprezentuje vasu hernt obrazovku.
It is a thin wrapper around a Pygame surface that allows you to easily draw images to the screen (,,blit* them).

class Screen

surface
Referencia na Pygame surface, ktory reprezentuje buffer obrazovky. Mo6Zete ho pouzit’ na pokrocilé gra-
fické ulohy.

clear ()
Resetuje obrazovku na Cierno.

£i11 ((red, green, blue))
Vyplni obrazovku farbou.

26 Kapitola 2. Reference


https://www.pygame.org/docs/ref/surface.html

Pygame Zero Documentation, Vydanie 1.2

blit (image, (left, top))
Vykresli obrdzok na obrazovku na zadanu poziciu.

blit () akceptuje bud’ Surface alebo ret'azec ako jej parameter image. Ak je image ret’azec (str),
tak sa nahrd obrdzok s tymto ndzvom z prieCinku images/.

draw.line (start, end, (v, g, b))
Nakresli ¢iaru od pociatocného bodu (start) po koncovy (end).

draw.circle (pos, radius, (r, g, b))
Nakresli kruznicu.

draw.filled_circle (pos, radius, (r, g, b))
Nakresli kruh.

draw.rect (rect, (1, g, D))
Nakresli obrys obdlZnika.

Ocakava Rect.

draw.filled_rect (rect, (1, g, b))
Nakresli vyplneny obdlZnik.

draw.text (text[, pos ], **kwargs)
Nakresli text.

K dispozicii je bohaté API pre umiestiiovanie a formdtovanie textu; pre zobrazenie kompletnej dokumen-
tacie navstivte Text Formatting.

draw.textbox (text, rect, **kwargs)
Nakresli text, ktory vyplni dany Rect.

K dispozicii je bohaté API pre formétovanie textu; pre zobrazenie kompletnej dokumentacie navstivte 7ext
Formatting.

2.2.2 Rect

Trieda Pygame Rect je dostupnd ako zabudovana. Je mozné ju pouZit mnohymi spdsobmi, ako napriklad na detekciu
kliknuti v oblasti ohranicenej prave obdlznikom:

Obdiznik nakreslite napriklad takto:

RED = 200, 0, O
BOX = Rect ((20, 20), (100, 100))

def draw() :
screen.draw.rect (BOX, RED)

2.2.3 Nahravanie zdrojov

The images and sounds objects can be used to load images and sounds from files stored in the images and
sounds subdirectories respectively. Pygame Zero will handle loading of these resources on demand and will cache
them to avoid reloading them.

You generally need to ensure that your images are named with lowercase letters, numbers and underscores only. They
also have to start with a letter.

File names like these will work well with the resource loader:
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alien.png
alien_hurt.png
alien_run_7.png

These will not work:

3.png
3degrees.png
my—-cat.png
sam's dog.png

Obrazky

Pygame Zero can load images in .png, .gif, and . jpg formats. PNG is recommended: it will allow high quality
images with transparency.

We need to ensure an images directory is set up. If your project contains the following files:

space_game . py
images/alien.png

Then space_game . py could draw the ,alien‘ sprite to the screen with this code:

def draw() :
screen.clear ()
screen.blit ('alien', (10, 10))

The name passed to b1it () is the name of the image file within the images directory, without the file extension.

Or using the Aktéri API,
alien = Actor('alien')
def draw() :

alien.draw ()

There are some restrictions on the file names in both cases: they may only contain lowercase latin letters, numbers and
underscores. This is to prevent compatibility problems when your game is played on a different operating system that
has different case sensitivity.

Image Surfaces

You can also load images from the images directory using the images object. This allows you to work with the
image data itself, query its dimensions and so on:

forest = []
for i in range(5):
forest.append(
Actor ('tree', topleft=(images.tree.width » i, 0))
)

Each loaded image is a Pygame Surface. You will typically use screen.blit (...) to draw this to the screen.
It also provides handy methods to query the size of the image in pixels:

class Surface
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get_width ()
Returns the width of the image in pixels.

get_height ()
Returns the height of the image in pixels.

get_size()
Returns a tuple (width, height) indicating the size in pixels of the surface.

get_rect ()
Get a Rect that is pre-populated with the bounds of the image if the image was located at the origin.

Effectively this is equivalent to:

Rect ((0, 0), image.get_size())

Zvuky

Pygame Zero can load sounds in .wav and .ogg formats. WAV is great for small sound effects, while OGG is a
compressed format that is more suited to music. You can find free .ogg and .wav files online that can be used in your
game.

We need to ensure a sounds directory is set up. If your project contains the following files:

drum_kit.py
sounds/drum.wav

Then drum_kit .py could play the drum sound whenever the mouse is clicked with this code:

def on_mouse_down () :
sounds.drum.play ()

Each loaded sound is a Pygame Sound, and has various methods to play and stop the sound as well as query its length
in seconds:

class Sound

play ()
Play the sound.

play (loops)
Play the sound, but loop it a number of times.

Parametre loops — The number of times to loop. If you pass —1 as the number of times to
loop, the sound will loop forever (or until you call Sound. stop ()

stop ()
Stop playing the sound.

get_length()
Get the duration of the sound in seconds.

You should avoid using the sounds object to play longer pieces of music. Because the sounds sytem will fully load
the music into memory before playing it, this can use a lot of memory, as well as introducing a delay while the music
is loaded.
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2.2.4 Hudba

Nové vo verzii 1.1.

Varovanie: The music API is experimental and may be subject to cross-platform portability issues.
In particular:

¢ MP3 may not be available on some Linux distributions.

* Some OGG Vorbis files seem to hang Pygame with 100% CPU.

In the case of the latter issue, the problem may be fixed by re-encoding (possibly with a different encoder).

A built-in object called music provides access to play music from within a music/ directory (alongside your
images/ and sounds/ directories, if you have them). The music system will load the track a little bit at a time
while the music plays, avoiding the problems with using sounds to play longer tracks.

Another difference to the sounds system is that only one music track can be playing at a time. If you play a different
track, the previously playing track will be stopped.

music.play (name)
Play a music track from the given file. The track will loop indefinitely.

This replaces the currently playing track and cancels any tracks previously queued with queue ().

You do not need to include the extension in the track name; for example, to play the file handel .mp3 on a
loop:

music.play ('handel")

music.play_once (name)
Similar to play (), but the music will stop after playing through once.

music.queue (name)
Similar to play_once (), but instead of stopping the current music, the track will be queued to play after the
current track finishes (or after any other previously queued tracks).

music.stop ()
Stop the music.

music.pause ()
Pause the music temporarily. It can be resumed by calling unpause ().

music.unpause ()
Unpause the music.

music.is_playing ()
Returns True if the music is playing (and is not paused), False otherwise.

music.fadeout (duration)
Fade out and eventually stop the current music playback.

Parametre duration — The duration in seconds over which the sound will be faded out. For
example, to fade out over half a second, call music.fadeout (0.5).

music.set_volume (volume)
Set the volume of the music system.

This takes a number between 0 (meaning silent) and 1 (meaning full volume).
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music.get_wvolume ()
Get the current volume of the music system.

If you have started a music track playing using music.play_once (),youcanuse the on_music_end() hook
to do something when the music ends - for example, to pick another track at random.

2.2.5 Clock

Often when writing a game, you will want to schedule some game event to occur at a later time. For example, we may
want a big boss alien to appear after 60 seconds. Or perhaps a power-up will appear every 20 seconds.

More subtle are the situations when you want to delay some action for a shorter period. For example you might have
a laser weapon that takes 1 second to charge up.

We can use the c1ock object to schedule a function to happen in the future.

Let’s start by defining a function fire_laser that we want to run in the future:

def fire laser():
lasers.append (player.pos)

Then when the fire button is pressed, we will ask the clock to call it for us after exactly 1 second:

def on_mouse_down () :
clock.schedule(fire_laser, 1.0)

Note that fire_laser is the function itself; without parentheses, it is not being called here! The clock will call it
for us.

(It is a good habit to write out times in seconds with a decimal point, like 1 . 0. This makes it more obvious when you
are reading it back, that you are referring to a time value and not a count of things.)

clock provides the following useful methods:

class Clock

schedule (callback, delay)
Schedule callback to be called after the given delay.

Repeated calls will schedule the callback repeatedly.
Parametre
* callback — A callable that takes no arguments.
* delay - The delay, in seconds, before the function should be called.

schedule_unique (callback, delay)
Schedule callback to be called once after the given delay.

If callback was already scheduled, cancel and reschedule it. This applies also if it was scheduled multiple
times: after calling schedule_unique, it will be scheduled exactly once.

Parametre
* callback — A callable that takes no arguments.
* delay - The delay, in seconds, before the function should be called.

schedule_interval (callback, interval)
Schedule callback to be called repeatedly.
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Parametre
* callback — A callable that takes no arguments.
e interval — The interval in seconds between calls to callback.

unschedule (callback)
Unschedule callback if it has been previously scheduled (either because it has been scheduled
with schedule () and has not yet been called, or because it has been scheduled to repeat with
schedule_interval().

Note that the Pygame Zero clock only holds weak references to each callback you give it. It will not fire scheduled
events if the objects and methods are not referenced elsewhere. This can help prevent the clock keeping objects alive
and continuing to fire unexpectedly after they are otherwise dead.

The downside to the weak references is that you won’t be able to schedule lambdas or any other object that has been
created purely to be scheduled. You will have to keep a reference to the object.

2.2.6 Aktéri

Ked’ sa vam zacne v hre pohybovat’ vel’a obrazkov, bolo by praktické mat’ k dispozicii nieco, o drzi na jednom mieste
obrazok spolu s poziciou, kde sa ma vykreslit'. KaZdy pohybujtci sa obrdzok na obrazovke budeme volat’ aktér a bude
reprezentovany triedou Actor. Pre vytvorenie aktéra vim bude stacit’ zadat’ ndzov obrazku (z priecinku s obrazkami,
ako bolo uvedené vysSie). Vykreslit mimozemst'ana, o ktorom sme hovorili vy$sie, moZete takto:

alien = Actor('alien', (50, 50))

def draw() :
screen.clear ()
alien.draw ()

Pohybovat’ s aktérom mdzZete zmenou jeho atribitu pos vo funkcii update () :

def update() :
if keyboard.left:
alien.x —= 1

elif keyboard.right:
alien.x += 1

Zmenit' jeho obrazok, ktory reprezentuje aktéra, mdZete nastavenim jeho atribiitu image na nejaky novy ndzov ob-
razku:

alien.image = 'alien_hurt'

Aktéri maju vSetky metddy a atribity rovnaké ako Rect, vratane metdd ako .colliderect(), ktord sa zisti, ¢i dvaja aktéri
nie su v kolizii.

Umiestiovanie aktérov

Ak do niektorého pozi¢ného atribiitu priradite novd hodnotu, aktér bude presunuty. Napriklad:

alien.right = WIDTH

presunie mimozems§t'ana tak, Ze jeho pravy okraj bude nastaveny na WIDTH.
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Podobne mozete nastavit' pociato¢nd polohu aktéra odovzdanim do konstruktora jedného z tychto kl'icovych
slov ako keyword argument: pos, topleft, topright, bottomleft, bottomright, midtop, midleft,
midright, midbottom alebo center:

topleft midto topright
P - l. P . prig

midleftm [ ] mmidright

u
bottomleft midbﬂttnm .t::nttc:mrig ht

Toto mdZe byt’ zabezpecené pocas vytvdrania alebo alebo priradenim paru suradnic x, y. Napriklad:

WIDTH = 200
HEIGHT = 200

alien = Actor('alien', center=(100,100))
def draw () :

screen.clear ()
alien.draw ()

id Pyga. — X

Zmenou center=(100, 100) namidbottom= (100, 200) dostanete:
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7 yga x

Ak nezadite pociatonu poziciu, aktér bude umiestneny v 'avom hornom rohu (ekvivalent zdpisu topleft= (0,
0)).

Anchor point

Aktéri maju ,,anchor position®, ¢o je prakticky spdsob, ako umiestnit’ aktéra do scény. Predvolene je tento bod v strede,
takZe atribtt . pos referuje na stred aktéra (rovnako aj suradnice x a y). Je beZné chciet’ zmenit’ anchor point na ind
Cast’ sprite-u (moZno na nohu, aby bolo jednoduché nastavit’ aktéra tak, Ze na nieCom ,,stoji*):

alien = Actor('alien', anchor=('center', 'bottom'))
spaceship = Actor ('spaceship', anchor=(10, 50))

anchor je Specifikovand ako entica (xanchor, yanchor), kde hodnoty mdzu byt’ desatinné ¢isla alebo ret’azce
left, center/middle, right, top alebo bottom podl'a potreby.

Otacanie

Nové vo verzii 1.2.

Atribuit aktéra . angle riadi otdCanie sprite-u v stupiioch proti smeru hodinovych ruciciek.
Stredom otdcania je aktérov anchor point.

Pozor vsak na to, Ze dojde k zmene atribitov width a height aktéra.

Ako priklad mo6Ze byt pomalé ot4canie sprite-u asteroidu vo vesmire proti smeru hodinovych ruciciek:

asteroid = Actor('asteroid', center=(300, 300))

def update() :
asteroid.angle += 1

Aby sa zacal otacat’ v smere hodinovych ruciciek, zmenime funkciu update () takto:

def update() :
asteroid.angle -= 1

Ako d’alsi priklad urobime aktéra ship, ktory sa vZdy otoc¢i smerom ku kurzoru mysi.

Ked'Ze angle to () vrati hodnotu O pre ,,pravi stranu®, sprite, ktory pouZijeme pre ,,ship” by mal byt natoceny
doprava:

34 Kapitola 2. Reference




Pygame Zero Documentation, Vydanie 1.2

ship = Actor('ship'")

def on_mouse_move (pos) :
ship.angle = ship.angle_to (pos)

Nezabudnite, Ze uhly loop round, takZe O stupniov == 360 stuptiov == 720 stupriov. TaktieZ -180 stupniov == 180
stupniov.

Vzdialenost a uhol medzi aktérmi

Aktéri maji prktické metédy pre vypocet ich vzdialenosti alebo uhlu k d’alSiemu aktérovi alebo voci paru siradnic
(x, y).

Actor.distance_to (farget)
Vriéti vzdialenost’ od pozicie tohto aktéra k ciel'u v pixeloch.

Actor.angle_to (farget)
Vrati uhol medzi poziciou tohto aktéra a ciel om v stupiioch.

Metéda vrati ¢islo v rozsahu od -180 do 180 stupiiov. Vpravo je 0 stupiiov a uhol rastie proti smeru hodinovych
ruciciek. This will return a number between -180 and 180 degrees. Right is O degrees

TakZe:
* VTavo je 180 stuptiov.
* Hore je 90 stuptiov.

e Dolu je -90 stupiiov.

2.2.7 Klavesnica

Urcite ste si v§imli, Ze sme v kédoch vysSie pouZivali keyboard. Ak by ste chceli vediet’, aké kldvesy boli stlacené na
klavesnici, moZete sa na ne dopytovat’ pomocou atribiitov zabudovanej triedy keyboard. Ak je napriklad podrzany
klaves Sipka vl'avo, tak keyboard. left bude True, v opacnom pripade bude False.

Atribuit existuje pre kazdy kldves; niekol' ko prikladov:

keyboard.a # klaves 'A'

keyboard.left # klaves 1’7avej sSipky
keyboard.rshift # klaves pravej sipky
keyboard.kpO0 # klaves '0O' na numerickej klavesnici
keyboard.k_0 # klaves '0O' na hlavnej klavesnici

Kompletny zoznam konStant jednotlivych kldves ndjdete v dokumentacii Tlacidld a kldvesy, ale atribity si malymi
pismenami, pretoZe sa jednd o premenné a nie konStanty.

Zastarané od verzie 1.1: Ndzvy atributov s vel'’kymi pismenami alebo s prefixom (napr. keyboard.LEFT alebo
keyboard.K_a) su odteraz zastarané; pouZivajte miesto nich ndzvy atribtitov malymi pismenami.

Nové vo verzii 1.1: Odteraz sa taktieZ mdZete dopytovat’ na stav kldves pomocou ich vlastnych klavesovych konStént:

keyboard|[keys.A] # True ak bol stlaceny klaves 'A'
keyboard[keys.SPACE] # True ak bol stlaceny medzernik
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2.2.8 Animacie

.....

presunit’ Acfor z jedho aktudlnej polohy na obrazovke na poziciu (100, 100):

animate (alien, pos=(100, 100))

animate (object, tween="linear’, duration=1, on_finished=None, **targets)
Animate the attributes on object from their current value to that specified in the targets keywords.

Parametre
* tween — The type of tweening to use.
* duration - Trvanie animécie v sekundéch.
* on_finished — Funkcia, ktord ma byt’ zavoland po skoncen{ animdcie.
* targets — Ciel'ové hodnoty atributov pre animéciu.

Hodnota t ween argumentu mdZe byt’ jedna z nasledujicich:

,linear* Animdcia konStantnou rychlost’ou zo zaciatku do ciel’a
,accelerate® Zacne pomaly a zrychl'uje az do konca

,decelerate* Zacne rychlo a spomal’uje aZ do ciel'a

,accel_decel” Zrychl'uje do stredu a spomal’uje do konca

,in_elastic* Give a little wobble at the end

,out_elastic* Have a little wobble at the start

,in_out_elastic® Have a wobble at both ends

,bounce_end* Accelerate to the finish and bounce there
,bounce_start* Bounce at the start

,bounce_start_end‘ | Bounce at both ends

Funkcia animate () vrétiu inStanciu triedy Animation:

class Animation

stop (complete=False)
Zastavi animéciu, volitel'ne dokon¢i prechod do ciel’ ovych hodndt vlastnosti.

Parametre complete — Nastavi atribiit animdacie na jeho kone¢nd hodnotu.

running
Bude mat’ hodnotu True, ak je animécia spustend. A hodnotu False, ak uplynula alebo bola pred uply-
nutim zavoland metéda stop ().

on_finished
Tento atribit mdZete nastavit’ na funkciu, ktord ma byt zavoland, ked’ sa ukonci prehrdvanie animaicie.
Nezavola sa, ak bola zavoland metdda stop (). Tato funkcia nemd Ziadne argumenty. You may set this
attribute to a function which will be called when the animation duration runs out. The on_finished
argument to animate () also sets this attribute. It is not called when stop () is called. This function
takes no arguments.

2.2.9 Generator tonov

Nové vo verzii 1.2.

Pygame Zero can play tones using a built-in synthesizer.
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tone.play (pitch, duration)
Play a note at the given pitch for the given duration.

Duration is in seconds.
The pitch can be specified as a number in which case it is the frequency of the note in hertz.
Alternatively, the pitch can be specified as a string representing a note name and octave. For example:
* 'E4"' would be E in octave 4.
e '"A#5' would be A-sharp in octave 5.
e 'Bb3' would be B-flat in octave 3.

Creating notes, particularly long notes, takes time - up to several milliseconds. You can create your notes ahead of
time so that this doesn’t slow your game down while it is running:

tone.create (pitch, duration)
Create and return a Sound object.

The arguments are as for play(), above.

This could be used in a Pygame Zero program like this:

beep = tone.create('A3', 0.5)

def on_mouse_down () :
beep.play ()
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KAPITOLA 3

Pouzivatel'ska prirucka

3.1 Instalacia kniznice Pygame Zero

3.1.1 Dodavané s Mu

Mu IDE, ktoré sa zameriava na zaciato¢nikov, je doddvané s kniznicou Pygame Zero.

Ak budete chciet’ kniZnicu pouZit’, budete musiet’ zmenit’ reZim na reZim Pygame Zero. Potom napiSte svoj program
a pouzitim tlacidla Play ho spustite s kniZznicou Pygame Zero.

Poznamka: Verzia doddvanej kniznice Pygame Zero v editore Mu v8ak nemusi byt’ najnovs§ia! Verziu kniZnice mdZete
zistit’” spustenim tohto kédu v editore Mu:

import pgzero
print (pgzero.__version_ )

3.1.2 Samostatna instalacia

Najprv potrebujete mat’ nainstalovany Python 3! Ten je obycajne predinstalovany, ak pouZzivate Linux alebo Rasp-
berry Pi. Pre iné systémy si ho mdzete stiahnut’ zo stranky python.org <https://www.python.org/>.

Windows

Pre nainstalovanie kniZnice Pygame Zero pouzite pip. Do prikazového riadku zadajte

pip install pgzero
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Mac

Do okna termindlu zadajte

pip install pgzero

Vsimnite si, Ze zatial’ nie su k dispozicii Ziadne Wheels pre kniZnicu Pygame s podporou Python 3.4 pre Mac, takZe
budete musiet’ aktualizovat’” Python na verziu >=3.6 (alebo pouzite Python 2.7), aby ste mohli kniZnicu Pygame
nainStalovat’. Pre ziskanie zoznamu dostupnych Wheels navstivte stranku pyPI

Linux

Do okna termindlu zadajte

’sudo pip install pgzero

Niektoré linuxové systémy vSak pouZzivaji pip3; ak predchadzajtici prikaz vypiSe nieco ako sudo: pip: prikaz
nend jdeny potom zadajte:

sudo pip3 install pgzero

Obcas pip nie je nainstalovany, takze ho treba doinstalovat’. Ak je to vas pripad, zadajte najprv nasledujuci prikaz pred
opitovnym spustenim predchadzajuicich:

’sudo python3 -m ensurepip

3.1.3 Instalacia REPL

Pygame Zero’s REPL is an optional feature. This can be enabled when installing with pip by adding pgzero[repl]
to the pip command line:

pip install pgzerol[repl]

If you aren’t sure if you have the REPL installed, you can still run this command (it won’t break anything if it is
installed!).

3.2 Using the REPL (Read-Evaluate-Print Loop)

The REPL allows you to interact with a running Pygame Zero game using Python commands. As you type it will offer
suggestions based on variables that exist in your program. This can be useful for debugging your game or tuning how
difficult it is.
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Pygame Zero REPL

(pgzero) mauve@mulberry:~/dev/pgzero/examples/flappybird$ pgzrun --repl flappybi

rd.py
Pygame Zero 1.2 REPL (ptpython 0.41)

>>> bird
Actor pos=( , )

>>> bird VI

REPL is short for a Read-Evaluate-Print Loop; it means:
1. Read a line of code typed by you
2. Evaluate the code
3. Print the result
4. Loop back to step 1!

This is an optional feature that may need to be installed if it was not originally installed with Pygame Zero. If you try
using the REPL, Pygame Zero will let you know if it is not installed.

3.2.1 Running a Pygame Zero program with the REPL

If you normally run your Pygame Zero program using the terminal, add ——rep1l to the command line when running
pgzrun. For example, if your game is in a file called mygame . py, run:

pgzrun —-repl mygame.py

3.2.2 Using the REPL

Python code that you type at the REPL is evaluated as if you had typed it into your game file.

For example, if your game file contains the code

alien = Actor('alien', pos=(54, 60))

def draw() :
screen.clear ()
alien.draw ()

Then at the REPL you could type alien to see the alien object:
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>>> alien
<Actor 'alien' pos=(54, 60)>

You can set attributes on the alien object and see it move:

’>>> alien.x = 90

3.3 Running Pygame Zero in IDLE and other IDEs

Nové vo verzii 1.2.

Pygame Zero is usually run using a command such as:

pgzrun my_program.py

Certain programs, such as integrated development environments like IDLE and Edublocks, will only run python, not
pgzrun.

Pygame Zero includes a way of writing a full Python program that can be run using python. To do it, put

’import pgzrun

as the very first line of the Pygame Zero program, and put

’pgzrun.go()

as the very last line.

3.3.1 Example

Here is a Pygame Zero program that draws a circle. You can run this by pasting it into IDLE:

import pgzrun

WIDTH = 800
HEIGHT = 600

def draw() :
screen.clear ()
screen.draw.circle ((400, 300), 30, 'white')

pgzrun.go ()

3.4 Other libraries like Pygame Zero

Pygame Zero started a trend for Python ,,zero* libraries. Our friends have created these great libraries. Some of these
can be combined with Pygame Zero!
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3.4.1 Network Zero

Network Zero makes it simpler to have several machines or several processes on one machine discovering each other
and talking across a network.

Upozornenie: If you want to use Network Zero with Pygame Zero, make sure you don’t let it block (stop eve-
rything while waiting for messages). This will interrupt Pygame Zero so that it stops animating the screen or even
responding to input. Always set the wait_for_sorwait_for_reply_s options to O seconds.

3.4.2 GUI Zero

GUI Zero is a library for creating Graphical User Interfaces (GUIs) with windows, buttons, sliders, textboxes and so
on.

Because GUI Zero and Pygame Zero both provide different approaches for drawing to the screen, they are not usable
together.

3.4.3 GPIO Zero

GPIO Zero is a library for controlling devices connected to the General Purpose Input/Output (GPIO) pins on a
Raspberry Pi.

GPIO Zero generally runs in its own thread, meaning that it will usually work very well with Pygame Zero.

Upozornenie: When copying GPIO Zero examples, do not copy the time.sleep () function calls or while
True: loops, as these will stop Pygame Zero animating the screen or responding to input. Use Clock functions
instead to call functions periodically, or the update () function to check a value every frame.

3.4.4 Adventurelib
Adventurelib is a library for creating making text-based games easier to write (and which doesn’t do everything for
you!).

Writing text-based games requires a very different set of skills to writing graphical games. Adventurelib is pitched at
a slightly more advanced level of Python programmer than Pygame Zero.

Adventurelib cannot currently be combined with Pygame Zero.

3.4.5 Blue Dot

Blue Dot allows you to control your Raspberry Pi projects wirelessly using an Android device as a Bluetooth remote.

Blue Dot generally runs in its own thread, meaning that it will usually work very well with Pygame Zero.

Upozornenie: Avoid time.sleep () function calls, while True: loops and Blue Dot’s blocking
wait_for_press and wait_for_release methods, as these will stop Pygame Zero animating the screen
or responding to input. Use Clock functions instead to call functions periodically, or the update () function to
check a value every frame.

3.4. Other libraries like Pygame Zero 43


https://networkzero.readthedocs.io
https://lawsie.github.io/guizero/
https://gpiozero.readthedocs.io/
https://www.raspberrypi.org/
https://adventurelib.readthedocs.io/
https://bluedot.readthedocs.io/

Pygame Zero Documentation, Vydanie 1.2

Tip: Know of another library that belongs here?

Open an issue on the issue tracker to let us know!

3.5 Changelog

3.5.1 1.2 - 2018-02-24

New: Actors can be rotated by assigning to actor.angle
New: Actors now have angle to () and distance_ to () methods.

New: Actors are no longer subclasses of Rect, though they provide the same methods/properties. However they
are now provided with floating point precision.

New: tone.play () function to allow playing musical notes.

New: pgzrun.go () to allow running Pygame Zero from an IDE (see Running Pygame Zero in IDLE and
other IDEy).

New: show joypad icon by default

Examples: add Asteroids example game (thanks to Ian Salmons)

Examples: add Flappy Bird example game

Examples: add Tetra example game (thanks to David Bern)

Docs: Add a logo, fonts and colours to the documentation.

Docs: Documentation for the anchor point system for Actors

Docs: Add Prechod z ndstroja Scratch documentation

Fix: on_mouse_move () did not correctly handle the but t ons parameter.

Fix: Error message when resource not found incorrectly named last extension searched.
Fix: Drawing wrapped text would cause crashes.

Fix: animate () now replaces animations of the same property, rather than creating two animations which
fight.

Updated ptext to a revision as of 2016-11-17.

Removed: removed undocumented British English centrex, centrey, centre attribute aliases on ZRect
(because they are not Rect-compatible).

3.5.2 1.1 - 2015-08-03

Added a spell checker that will point out hook or parameter names that have been misspelled when the program
starts.

New ZRect built-in class, API compatible with Rect, but which accepts coordinates with floating point precision.

Refactor of built-in keyboard object to fix attribute case consistency. This also allows querying key state by
keys constants, eg. keyboard[keys.LEFT].

Provide much better information when sound files are in an unsupported format.
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* screen.blit () now accepts an image name string as well as a Surface object, for consistency with Actor.
* Fixed a bug with non-focusable windows and other event bugs when running in a virtualenv on Mac OS X.

* Actor can now be positioned by any of its border points (eg. topleft, midright) directly in the constructor.

Added additional example games in the examples/ directory.

3.5.3 1.0.2 - 2015-06-04

* Fix: ensure compatibility with Python 3.2

3.5.4 1.0.1 - 2015-05-31

This is a bugfix release.

* Fix: Actor is now positioned to the top left of the window if pos is unspecified, rather than appearing partially
off-screen.

» Fix: repeating clock events can now unschedule/reschedule themselves

Previously a callback that tried to unschedule itself would have had no effect, because after the callback returns
it was rescheduled by the clock.

This applies also to schedule_unique.
* Fix: runner now correctly displays tracebacks from user code
¢ New: Eliminate redraws when nothing has changed

Redraws will now happen only if:

The screen has not yet been drawn

You have defined an update() function

An input event has been fired

The clock has dispatched an event

3.5.5 1.0 - 2015-05-29

* New: Added anchor parameter to Actor, offering control over where its pos attribute refers to. By default it
now refers to the center.

e New: Added Ctrl-Q/-Q as a hard-coded keyboard shortcut to exit a game.

* New: on_mouse_~* and on_key_ * receive IntEnum values as button and key parameters, respectively.
This simplifies debugging and enables usage like:

if button is button.LEFT:

3.5.6 1.0betal - 2015-05-19

Initial public (preview) release.
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KAPITOLA 4

Nalepky od

Sticker Mule have graciously offered to provide Pygame Zero laptop stickers for learners.

4.1 Laptop Stickers

Sticker Mule have graciously offered to provide a number of stickers for Pygame Zero users for free.

Laptop stickers are a great way to encourage students to continue tinkering and learning, as well as spreading the word
about Pygame Zero.

The stickers should look a little like this (not to scale):

4.1.1 For learners

Due to the costs of distribution, and because Pygame Zero is a free community library, we don’t have a way of getting
stickers directly to you yet.

It may be possible to obtain stickers at conferences and meet-ups. Please check back soon.

4.1.2 For educators/meet-ups

We would like to distribute stickers primarily via educators and educational meet-ups. At this time it is not known how
many stickers we will be able to distribute in this way (and it may be prohibitively expensive to ship them outside the
UK).

Please fill out our Google Form to express your interest.

47


https://www.stickermule.com/supports/opensource
https://www.stickermule.com/supports/opensource
https://www.stickermule.com/supports/opensource
https://goo.gl/forms/6uzS2lsASGUMdOV72

Pygame Zero Documentation, Vydanie 1.2

4.1.3 For developers

Free stickers are primarily intended for learners. However, if a pull request you make to Pygame Zero or a translation
is accepted, we would be very happy to give you a free laptop sticker if the opportunity arises.

Please request a sticker in your Pull Request comments (or make yourself known at a conference/meet-up).

If you attend educational events or Python events regularly, and you would be willing to distribute stickers, this could
also be useful. Please let us know.
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KAPITOLA D

VylepsSovanie kniznice Pygame Zero

5.1 Roadmap

Pygame Zero is an open source project, and as with any such project, the development roadmap is subject to change.

This document just lays out some goals for future releases, but there is no guarantee that these targets will be hit.

5.1.1 Translations
Pygame Zero is aimed at young users, whose English skills might not be good enough to read the documentation if it
isn’t in their own language.

Adding translations of the documentation would help to bring Pygame Zero to new users. This is something that needs
contributors to help with. My own language skills aren’t good enough!

Please see the translating guide if you think you can help.

5.1.2 Gamepad Support

Github Issue: #70

SNES-style gamepads are now extremely cheap. For example, they are sold for a few pounds from the Pi Hut, in packs
of 2 at Amazon, and even in some Raspberry Pi bundles.

Gamepad support should not be limited to these specific models; rather, we should treat this as a lowest-common-
denominator across modern gamepads, as nearly all more modern gamepads have at least as many buttons and axes.

This feature needs to be added in a way that will not require a gamepad to play any Pygame Zero game, in order to
follow the principle of Make it accessible.
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5.1.3 Surface juggling

Github Issue: #71
Pygame experts make lots of use of off-screen surfaces to create interesting effects.
Pygame Zero chose to consider only the screen surface, which we wrap with a richer Screen API for drawing, etc.

The problem is that there is no easy path to using additional surfaces - Pygame Zero immediately becomes dead weight
as you start to look past that curtain.

We should look to smooth out this path to make Pygame Zero Actors and Screen work better with custom surfaces.

5.1.4 Storage

Github Issue: #33
It would be useful for users to be able to save and load data.

The obvious application is save games, but saving and loading whole games can be pretty hard to get right. The simpler
application would just be saving settings, customisations, high scores, or the highest level reached.

Python of course has APIs for reading and writing files, but this has additional complexity that teachers might not want
to teach immediately.

5.2 Principles of Pygame Zero

Please read the following carefully before contributing.

Because Pygame Zero is aimed at beginners we must take extra care to avoid introducting hurdles for programmers
who have not yet learned to deal with them.

5.2.1 Make it accessible
The main aim of Pygame Zero is to be accessible to beginner programmers. The design of the API is, of course,
influenced by this.

This also applies to things like hardware requirements: Pygame Zero chose originally to support only keyboard and
mouse input, in order to be accessible to any user.

5.2.2 Be conservative

Early in the development of Pygame Zero, Richard and I (Daniel) went backwards and forwards over various features.
We put them in, tried them and took them out again.

Features should be rejected if they are too experimental, or if they might cause confusion.

This also applies to things like OS support: we disallow filenames that are not likely to be compatible across operating
systems.

5.2.3 Just Work

Pygame Zero wraps Pygame almost completely - but we don’t expose all the features. We expose only the features
that work really well without extra fuss, and hide some of the other features that work less well or need extra steps.
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5.2.4 Minimise runtime cost

At the end of the day, Pygame Zero is a games framework and performance is an issue.

Doing expensive checking every frame to catch a potential pitfall is not really acceptable. Instead, we might check at
start up time, or check only when an exception is raised to diagnose it and report more information.

5.2.5 Error clearly

When exceptions are thrown by Pygame Zero, they should have clear error messages that explain the problem.

5.2.6 Document well
Like all projects, Pygame Zero needs good documentation. Pull requests are more likely to be accepted if they include
the necessary documentation.

Try to avoid complicated sentences and technical terms in the documentation, so that it is more easily readable by
inexperienced programmers.

5.2.7 Minimise breaking changes
In educational environments, users don’t always have control of the version of a library they use. They don’t know
how to install or upgrade to the latest version.

It is more important to get the features right first time than in many other projects.

5.3 Contributing to Pygame Zero

The Pygame Zero project is hosted on GitHub:

https://github.com/lordmauve/pgzero

5.3.1 Reporting an bug or request

You can report bugs, or request features that you think should be in Pygame Zero, using the Github issue tracker.
Here are some things to bear in mind before you do this:

* It might not just be you! You should check if someone has already reported the issue by searching through the
existing issues - both open and closed.

* The developers need to know what version of Pygame Zero you are using, and what operating system you are
running (Windows, Mac, Linux etc) and version (Windows 10, Ubuntu 16.04, etc).

5.3.2 How to do a pull request

You can make changes to Pygame Zero by creating a pull request.
It’s a good idea to report an issue first, so that we can discuss whether your change makes sense.
Github has help on how to create a pull request, but here’s the quick version:

1. Make sure you are logged into Github.
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2. Go to the Github page for Pygame Zero.
3. Click ,,Fork* to create your own fork of the repository.

4. Clone this fork to your own computer:

’git clone git@github.com:yourusername/pgzero.git

Remember to change yourusername to your Github username.

5. Create a branch in which to do your changes. Pick a branch name that describes the change you want to make.

’git checkout -b my-new-branch master

6. Make the changes you want.

7. Add the files that you want to commit:

’git add pgzero

8. Commit the files with a clear commit message:

’git commit -m "Fixed issue #42 by renaming parameters"

You can do steps 6 to 8 as many times as you want until you're happy.

9. Push the commit back to your fork.

’git push —--set-upstream origin my-new-branch

10. Go to the Github page for your fork, and click on the ,.Create pull request button.

5.3.3 Development installation

It’s possible to create a locally-editable install using pip. From the root directory of the checked out source, run:

pip3 install —--editable .

The installed version will now reflect any local changes you make.

Alternatively, if you don’t want to install it at all, it may be run with:
python3 -m pgzero <name of pgzero script>

For example:

python3 -m pgzero examples/basic/demol.py

5.3.4 How to run tests

The tests can be run with

python3 setup.py test
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5.3.5 Helping to translate the documentation

Pygame Zero’s APIs will always be English, but we can bring Pygame Zero to more users around the world if the
documentation is available in their language.

If you are fluent in another language, please consider contributing by translating all or part of the documentation.

The documentation is written in reStructuredText, which is a text-based markup language for technical documentation.
As much as possible, the existing formatting should be preserved. reStructuredText isn’t too difficult once you get used
to it.

Creating a translation is done by creating a separate repository on Github with a copy of the documentation, rewritten
(at least in part) into the language you would like to support. One advantage of this is that you can work on translations
at your own pace, without having to submit pull requests back to the pgzero project itself. Please see the translation
guide on Read The Docs for details.

If this sounds like something you could tackle, here’s how you might go about it:

1. First, open an issue on the pgzero issue tracker. You should search for an existing issue covering the translation
you want to do, before opening a new one. This will help ensure that you don’t do translation work that has
already been done by someone else (perhaps you can collaborate instead).

2. Create a new Github repository under your user, called pgzero-language, eg. pgzero—spanish if you're
going to translate into Spanish.

3. Clone the repository to your own computer.

4. Download the Pygame Zero doc/ directory and commit it in your project. You can do this by extracting them
from repository ZIP file. You only need the doc/ directory from the ZIP file. You can delete the other files.

5. Now, work through the .rst files in the docs directory, translating, using your preferred editor. You should commit
regularly, and push your commits to Github.

6. Post a link to your repository as a comment in the Github issue you created in step 1. You can do this as soon
as you have some progress to show; this will help people collaborate with you on the translation if they are
interested.

7. Set up the documentation to build on Read The Docs. Again, post a comment on the Github issue when you
have this working.

8. We can then link up the new, translated documentation with the Pygame Zero documentation.

Note that Pygame Zero will have updates, and the documentation will be changed accordingly. Using Git it is possible
to see a diff of what changed in the English documentation, so that you can make corresponding changes in the
translated documentation.
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