2024-Q4-DesignPatterns 2. Model View
Controller (MVC), PyGame

Model

Defines data structure
e.g. updates application to reflect
added item

Updates

£.0. listitem 10 $10w adged tam Manipulates

Sends input from user

' View >  (Controller

Defines display (Ul) Contains control logic
e.g. user clicks ‘add to cart’ “< e.g. receives update from view
Sometimes updates directly | then notifies model to “add item’




o uatill
1 import pygame
2 import dataclasses_ json
3 print("Hello"))|

Terminal Lol
(conda_3_11) evalds@Evaldss-MacBook-Pro session_2_intro # pip install pygame dataclasses-json

Requirement already satisfied: pygame in soptranaconda3d/envssconda_3_11-/1ibspython3.11/site-packages (2.6.0)

Requirement already satisfied: dataclasses-json in soptranacondadsenvs/conda_3_11/lib/python3.11/site-packages (0.6.7)
Requirement already satisfied: marshmallow<4.0.0,>=3.18.0 in soptranaconda3d’/envs/conda_3_11/1ibspython3.11/site-packages

dataclasses- json) (3.22.0)
Requirement already satisfied: typing-inspect<1,>=0.4.0 in soptranacondadsenvs/conda_3_11/1ibs/python3.11/site-packages (f

ataclasses- json) (0.9.0)
Requirement already satisfied: packaging>=17.0 in soptranaconda3senvss/conda_3_11/1ib/python3.11/site-packages (from mars}

w<4.0.0,>=3.18.0->dataclasses~ json) (24.1)
Requirement already satisfied: mypy-extensions>=0.3.0 in soptranaconda3dsenvss/conda_3_11/1ibspython3.11/site-packages (frc

ing-inspect<1,>=0.4.0->dataclasses~- json) (1.0.0)



1.3. Implementét Python doto UML klasu diagrammu

Implementét UML diagrama doto shému Python valoda un viena faila iesniegt lidz ar uzdevumu. Papildus
punkti, implementéjot.

Shéma:
http://share.yellowrobot.xyz/upic/46175827e374b23b19f988e61f2b1ba2 1694030930.png

Interface Python valoda implementé ar ABCMeta un @abstractmethod.
Implementét tikai getters un setters, paréjas funkcijas atstat tuksas ar pass,

piemeéram.
1 class Game:
2 def new game(self):
3 pass



implements

IMovable

+move()

-

extends

v

“opeCcU. It

.+ +getSpeed() : Int
+setSpeed(speed: Int)

extends

Tank

-health: Int

-direction: EnumTankDirection
-state: EnumTankState
-bullets: List

+fire()
+update(deltaTime: Float)
+getHealth() : Int
+setHealth(health: Int)
+getDirection() : EnumTankDirection
+setDirection(direction: EnumTankDirection)
+getState() : EnumTankState
+setState(state: EnumTankState)
+getBullets() : List

- +setBullets(bullets: List)

N\

l

extends

v

PlayerTank

EnemyTank

-lives: Int

extends

)

Bullet

xtends

extends

Wall

|
manages

StaticObject

-position:(x, y)

+getPaosition(): (x, y)
+setPosition(x, y)

extends

Bonuses

-type: String

+control()

. L NPT L T B )

-damage: Int

-durability: Int

-duration: Int

+update(deltaTime: Float)

R i b A Y 7 WK

+getDamage() : Int

+getDurability() : Int

+activate()

N a4, S

(™)



self .lives = lives
class EnemyTank(Tank):

1D def __init__(self):|
super().__init__()
self .type: str = “enemy”

#funkci ja update
e’ def update(self, deltaTime: float):
pass

# geteris un seteris Iype
def getType(self):
return self .type

def setType(self, type: string):
zself .type = type



D uUsages
class EnumTankDirection(str, Enum):

UP = "UP"
DOUN = “DOUN"
LEFT = “LEFT"

RIGHT = "RIGHT["



1 USage -, acI ;:;:t:sc:u};
©, class IMovable(ABC):

© class Tank(MovableOb ject):

RPabstractmethod o Wity
©) def move(self): self,
speed,
pass‘ health,
54 __firection,
__state,
1 usage __bullets
© class IDestroyable(AB: X -
super().__init__(speed)
Pabstractmethod self ._“health = health
. self .__direction = __di
@‘L def dEStI"Dy,(vl. zself .__state = __state
pass self .__bullets = __bulls
def fire(self):
pass

=~ g PO | RN fheree [SNSRNT SEEGSOITEN. Y | DI, (SRS, B RO 1 SRR
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from enum import Enum

import pugame

from dataclasses import dataclass

from dataclasses_json import dataclass_ json

3 usages

class TankType(str, Enum):
BASIC = “"BASIC"
ADUANCED = "ADUVANCED"

3 usages
Bdataclass_ json
@dataclass
class Tank:|
lives: int = 3
tank_type: TankType = TankType.BASIC

Tank()
Tank(lives=4, tank_type=TankType.BASIC)

tankl
tankZ2

json_tankZ = tankZ.to_ json()
tankl = Tank.from_json( json_tankZ)
print( json_tank2)

nrintlffankd 1i31uec)
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Wy -

puygame . init()

window = pygame.display.set_mode(size=(800, 600))
rectangle = pygame.Rect(20, 20, 50, 50)

is_rumming = True
while is_ruming:

for event in pygame.event.get():

if event.type == pygame .QUIT:
is_rumming = False

window.fill((255, 255, 255))
pygame .draw.rect(window, color: (255, 0, 0), rectangle)

pugame .display.flip()

pugame .quit()

* 5 _irtro

* Sonwe O@E

pythonGame - Tank py




b S etrogy

o6

o

speed = 100

prev_time = time.time() e
is_rumming = True

while is_rumning:

for event in pygame.event.get():

if event.type == pygame.QUIT:
is_rumming = False

dt = int(speed = (time.time() - prev_time))

keys = pygame .key.get_pressed()

if keyslpygame .K_LEFT]:
rectangle.move_ip(-dt, 0)

elif keyslpygame.K_RIGHT]:
rectangle.move_ip(dt, 0)

elif keyslpygame.K_UP]:
rectangle.move_ip(0, -dt)

elif keyslpygame.K_DOWN]:
rectangle.move_ip(0, dt)

window.fill((255, 255, 255))
pygame .draw.rect(window, color: (255, 0, 0), rectangle)

prev_time = time.time()
pugame .display.flip()
time.sleep(0.1)

pPYQame window




Behavioral Patterns

A A

Observer I ‘ Iterator I Memento ‘ Command | Mediator
Structural Patterns
N ,/ \

Adapter } [ Decorator J Closure J{ Singleton ‘ { Factory

MVC

Redux/Flux

Architectural Patterns

Layered Microservices

Event-Driven







Model (MVC

Bad Example:

python

class Tank:

def

def

def

def

_init__(self, name):

self.name = name

f
\

self.x_pos

self.y_pos (
self.armor =

self.firepower =
draw(self, screen):
# Draw the tank on the screen

pass

move (self, direction):

self.x_pos +=dir[0]

fire(self):
# Perform firing action

pass

Good Example:

python

clas

s Tank:

def __

def

def

def

ef

(@1

def

def

self.name = name

self.x_pos = X_pos
¥_pos
self.armor = armor

self.y_pos

self.firepower = firepower

f get_name(self):

return self.name

get_position(self):
return (self.x_pos, self.y_pos)

set_position(self, x, y):
self.x_pos = x

self.y_pos = y

get_armor (self):

return self.armor

set_armor (self, armor):

self.armor = armor

get_firepower (self):
return self.firepower

set_firepower(self, firepower):

self.firepower = firepower

init__(self, name, x_pos, y_pos, armor,

firepower):



View (MVC)

Bad Example: Good Example:

2L python

class TankView:

i r
def __init__(self, screen, tank_x, tank_y, tank_angle): ZHpentapygans

self.screen = screen

self.tank_x = tank_x class TankView:
self.tank_y = tank_y def __init__(self, tank_model):
self.tank_angle = tank_angle self.tank_model = tank_model

self.tank_image = pygame.image.load("tank.png") self.tank_image = pygame.image.load("tank.png")

def draw(self):

. . def render(self, screen):
rotated_image = pygame.transform.rotate(self.tank_image,

self.tank_angle) X, y = self.tank_model.get_position()

self.screen.blit(rotated_image, (self.tank_x, self.tank_y)) rotated_image = pygame.transform.rotate(self.tank_i
self.tank_model.get_angle())
def move(self, dx, dy): screen.blit(rotated_image, (x, y))

self.tank_x += dx

self.tank_y += dy def update(self):

# Redraw the tank

def rotate(self, angle):
self.render(screen)

self.tank_angle += angle



Controller (MCV)

Bad Example:

python

class TankController:
def __init__(self):
self.tank_x = 0
self.tank_y = 0
self.tank_angle

D]

self.tank_image

def handle_events(self, event):
== pygame.KEYDOWN:
if event.key == pygame.K_LEFT:

if event.type

self.tank_angle -= !

elif event.key == pygame.K_RIGHT:
self.tank_angle += 5

elif event.key == pygame.K_UP:

5 * math.cos(math.
5 * math.sin(math.

self.tank_x +

self.tank_y +
elif event.key == pygame.K_DOWN:

self.tank_x -= 5 * math.cos(math.

self.tank_y -= 5 * math.sin(math.

def update(self, screen):

pygame.image.load("tank.png")

radians(self.tank_angle))
radians(self.tank_angle))

radians(self.tank_angle))
radians(self.tank_angle))

rotated_image = pygame.transform.rotate(self.tank_image,

self.tank_angle)
screen.blit(rotated_image,

(self.tank_x, self.tank_y))

Good Example:

python

import pygame
from tank_model import Tank

from tank_view import TankView

class TankController:

def

def

def

__init__(self, tank_model: Tank, tank_view: TankView):
self.tank_model = tank_model
self.tank_view = tank_view

handle_events(self, event):
if event.type == pygame.KEYDOWN:
if event.key == pygame.K_LEFT:
self.tank_model.rotate_left()
elif event.key == pygame.K_RIGHT:
self.tank_model.rotate_right()
elif event.key == pygame.K_UP:
self.tank_model.move_forward()
elif event.key == pygame.K_DOWN:
self.tank_model.move_backward()
elif event.key == pygame.K_SPACE:
self.tank_model.fire()

update(self):
self.tank_view.update()






ControllerGame
WindowMain
static new_game() : Game game_components: ListiComponentGameQObject]
static update_player_movement(game: Game, move_direction: Tuple(int, int]) =
Game
map_size: Tuplefint,int] ('omponentGameObjec‘l
e_objects: List{GameObject

= S : gt &me_obiect: GameObiject

level: int

score: int ?

GameObject

position: Tuple(int, int]

game_object_type: EnumGameQbjectType
animation_frame: int
animation_frame_max: int
animation_frame_duration: float
animation_frame_duration_max: float
animation_is_animating: bool

)
J
;

/

!

«enumeration»
EnumGameObjectType

NotSet

Player
Forest
Water
Brick

Model -




man oy A GCameOtyect py L Game py A WedonVan gy A ComponentGamedbmec! y

from dataclasses import field
from dataclasses import dataclass
from typing import List, Tuple

from dataclasses_json import dataclass_ json
from models.GameOb ject import GameOb ject

2 usages
Pdataclass
Pdataclass_ json
class Game:
map_size: Tuplelint, intl] = (20, 20)
game_ob jects: List[GameOb ject] = field(default_factory=list)
v level: int = 1
score: int = 0

ol 8734000130007 353700250 7160280100 160443004 png

1,928x),990 PNG (32-bit color) 257.54 48
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Y A CameOtyectipy A WedowMan by A ComponentCameObuect oy ED 8734001300735 3701250 60080 990 _ W46 34

from dataclasses import dataclass ' X H ©O M P N (320 colon 25754 k8
from typing import Tuple

from dataclasses_json import dataclass_json

from models.enums.EnumGame0b jectType import EnumGameOb jectType

S usages ==
@dataclasdd @ -
Pdataclass_ json i
class GameOb ject: B ===
position: Tuplelint, intl = (0, 0) /
game_ob ject_type: EnumGameOb jectType = EnumGameOb jectType .NotSet ——

animation_frame: int = 0 —
animation_frame_max: int = 0 ——
animation_duration: int = 0 =
animation_duration_max: int = 0 -
animation_is_animating: bool = False



A maingy ® GameOtjectpy @ CortrolerGamepy @ EnumGameOtiectTypegy

1 from enum import Enum

1 class EnumGameOb jectType(str, Enum):

2
3

10 usages
5 NotSet
b ler =
7 Forest
8 Water =
9 Brick =
10 Steel =

11 |

A WedonMan oy

CDMtsetl.

"Player”

“Forest"
"Water"
“Brick"”
"Steel”

£D 8734c001300aTISI701 250 THES0Ee 190 16948 39166 pog
=

g ®6n & 1,928x1,990 PNG (32-bit colc

WirsdowMain
' static now_gama() : Game game_components: Lat{Component(
static update_player movementigame: Game, move_direction: Tuple(int, int))
I
uses
v
Game
map_sizo: Tuplefint int) | ComponentGameOblect
game_cbpects: UsyGameOtyect) |
ek At game_otyect: GameObject
woee: et ’
J
/.
°\\_‘ y
% \ L >
position: Tuple(rt, int)
game_object_type: EnumGameOtiectType
arieration_rame: int



= GameObpec! by = Conlicleriame Dy = WeoonwNVan Oy = oMot RUAMme Opect Dy

class ControllerGame:

def new_game():
game = Game()

game_ob j_options = (
[EnumGameOb jectType.Player] +
[EnumGame0b jectType .NotSet] » 20 +
[EnumGame0b jectType .Water] * 5 +
[EnumGameOb jectType .Forest] » 2 +
[EnumGame0b jectType .Steell = 2

)

map_width, map_height = game.map_size
for x in range(map_width):
for y in range(map_height):
element = random.choice(game_ob j_options)
if element ?'= EnumGameOb jectType.NotSet:
ob j_game = GameOb ject(
position=(x, y),
game_ob ject_type=element
)
game .game_ob jects.append(ob j_game))|



class ComponentGameOb ject:

def load_surface(self, sprite_x, sprite_y):
sprite = pygame.Surface(sprite_size)
self .pygame_surfaces.append(sprite)
sprite.blit(
battle_city_sprites,
dest: (0, 0),
area: (sprite_x » sprite_width, sprite_y * sprite_width, sprite_width, sprite_width)
)
1 usage
def update(self, delta_milisec):
if self .game_ob ject.animation_is_animating:
self .game_ob ject.animation_duration += delta_milisec
if self .game_ob ject.animation_duration_max > self .game_ob ject.animation_duration:
self .game_ob ject .animation_duration = 0
self .game_ob ject .animation_frame += 1
if self .game_ob ject.animation_frame > self .game_ob ject.animation_frame_max:
| self .game_ob ject.animation_frame = 0
1 usage
def render(self, screen: Surface):
x, Yy = self .game_ob ject.position
screen.blit(
self .pygame_surfaces[self .game_ob ject.animation_framel,
dest: (x » sprite_width, y * sprite_width)



1mal 10008 - Mbrtird 2arma/man oy SO0 _2_Intrd « S_ntro oy pythonGame -~ Tank Dy

* GameOiect py A CortrolecGame py A WeasowMain py A ComponentGameOtyect py
class ControllerGame:

def new_game():
LENUMLANEUD JECT IYpEe.riayers +

[EnumGame0Ob jectType .NotSet] »* 20 +
[EnumGame0b jectType .Uater] »* 5 +
[EnumGameOb jectType .Forest] » 2 +
[EnumGame0Ob jectType .Steell * 2

)

map_width, map_height = game.map_size
for x in range(map_width):
for y in range(map_height):
element = random.choice(game_ob j_options)
if element '= EnumGameOb jectType.NotSet:
ob j_game = GameOb ject()
obj_game.position = (x, y)
29 ob j_game .game_ob ject_type=element]
game .game_ob jects.append (ob j_game)

return game

sedsion 2 mwe ive - Controle



13

2 usages
class ControllerGame:

1 usage
@staticmethod
def new_game():
game = Game()
game .gane_ob jects = [[]

game_ob j_options = (
[EnumGameOb jectType .Player] +
[EnumGameOb jectType .NotSet] » 20 +
[EnumGameOb jectType .Water] * 5 +
[EnumGameOb jectType .Forest] » 2 +
[EnumGameOb jectType .Steell = 2

)

map_width, map_height = game.map_size
for x in range(map_width):
for y in range(map_height):
element = random.choice(game_ob j_options)
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A mangy * CameOtject py A CortroterGame pry A Game py A WedawMan gy A ComponenmGameOtuect y

16 class ComponentGameOb ject: el
45 def update(self, delta_milisec):
50 self .game_ob ject .animation_frame += 1
51 if self .game_ob ject.animation_frame > self .game_ob ject.animation_frame_max:
52 self .game_ob ject .animation_frame = 0
¢+ 1usage
53 def render(self, screen: Surface):|
54 if len(self .pygame_surfaces) > 0:
55 x, y = self .game_ob ject.position
56 screen.blit(
57 self .pygame_surfaces[self .game_ob ject.animation_framel,
58 dest: (x = sprite_width, y * sprite_width)
59 )
60
Detng o

rue neS
self .draw()
File "%

, 1INE 31, 1N SNOw
“, line 71, in draw

pu', line 56, in render



class Control lerGame:

def new_game():
)

map_width, map_height = game.map_size
for x in range(map_width):
for y in range(map_height):
element = random.choice(game_ob j_options)
if element ?'= EnumGameOb jectType.NotSet:
obj_game = GameOb ject()
obj_game.position = (x, y)
ob j_game.game_ob ject_type = element
game .game_ob jects.append(ob j_game)

if element == EnumGameOb jectType.Water:
obj_game.animation_frame_max = 2
ob j_game.animation_is_animating = True
ob j_game.animation_duration = random.randint( a:0, D:500)
ob j_game.animation_duration_max = 500

return game



area: (sprite_x = sprite_width, sprite_y = sprite_width, sprite_width, sprite_widt
)
1 usage
def update(self, delta_milisec):
if self .game_ob ject.animation_is_animating:
self .game_ob ject.animation_duration += delta_milisec
if self .game_ob ject.animation_duration_max >=|Self.game_object.animation_duratiun:
self .game_ob ject.animation_duration = 0
self .game_ob ject .animation_frame += 1
if self .game_ob ject.animation_frame >= =self .game_ob ject.animation_frame_max:
self .game_ob ject .animation_frame = 0

1 usage
def render(self, screen: Surface):
if len(self .pygame_surfaces) > 0:
X, y = self .game_ob ject.position
screen.blit(
self .pygame_surfaceslzelf .game_ob ject.animation_framel,
dest: (x »* sprite_width, y = sprite_uwidth)
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X Il * Camepy * WodowManpy # ComponentGameOtiect py

Utyect py

class ComponentGameOb ject:
def load_surface(self, sprite_x, sprite_y):
area: (sprite_x » sprite_width, sprite_y * sprite_width, sprite_width, sprite_width)

5 Y

)
1 usage
def update(self, delta_milisec):
if self .game_ob ject.animation_is_animating:
self .game_ob ject .animation_duration += delta_milisec
if self .game_ob ject.animation_duration >= self .game_ob ject.animation_duration_max|:
self .game_ob ject.animation_duration = 0
self .game_ob ject.animation_frame += 1
if self .game_ob ject.animation_frame >= self .game_ob ject.animation_frame_max:
self .game_ob ject.animation_frame = 0
1 usage
def render(self, screen: Surface):
if len(self .pygame_surfaces) > 0:
X, y = self .game_ob ject.position
screen.blit(
self .pygame_surfaces(self .game_ob ject.animation_framel,
desl: (x » sprite_width, y * sprite_width)



1.py # GameObject.py “ ControllerGame.py & Game.py & WindowMain.py @ ComponentGameObject.py
class ComponentGameOb ject:
def __init__(

if self .game_ob ject.game_ob ject_type == EnumGameOb jectType .Brick:
self . load_surface(sprite_x=16, sprite_y=0)

elif self .game_ob ject.game_ob ject_type == EnumGameOb jectType.Steel:
self . load_surface(sprite_x=16, sprite_y=1)

elif self .game_ob ject.game_ob ject_type == EnumGameOb jectTuype.Forest.:
self . load_surfacelsprite_x=17, sprite_y=2)

elif =elf .game_ob ject.game_ob ject_type == EnumGs
self . load_surface(sprite_x=16, sprite_y=2)
self . load_surface(sprite_x=16, sprite_y=3)

& pygame window

S usages
def load_surface(self, sprite_x, sprite_y):

S, g i i i s I O N e e F e 2 A - i e = M
main

sopt/anaconda3d/envs/conda 3 11/binsouthon ~Volumes/Storage/course desian vatterns 2024 a4/session



from dataclasses_json import dataclass_ json

from models.enums.EnumnGame0b jectType import EnumGameOb jectType

6 usages
Edataclass_jsoﬂ
Pdataclass
class GameOb ject:
position: Tuplelint, intl = (0, 0)
game_ob ject_type: EnumGamelb jectType = EnumGamelb jectType.NotSet

animation_frame: int = 0
animation_frame_max: int = 0
animation_duration: int = 0
animation_duration_max: int = 0
animation_is_animating: bool = False



