ey Hull

<
=)
‘s
)
7
&
>
=
-

Game Structure

Wrestling with Python
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Chased By Crackers

e This i1s how the
game appears
when it runs

A piece of cheese
is being chased
by a cracker

Game Structure  8-Jul-14 ©Rob Miles 2
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Game Objects

 From a software
point of view
there are four
objects in this
solution

* Can you spot
them?

Game Structure  8-Jul-14 ©Rob Miles 3
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The ChasedByCrackers Game

» The game brings
together all the
other elements

It serves as a kind
of “container” for
all the other
game elements

Game Structure  8-Jul-14 ©Rob Miles 4
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The Background

» The background
holds the image
for the
background of
the screen

e It draws itself
when asked

Game Structure  8-Jul-14 ©Rob Miles 5
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The Cheese

 This object can
bounce around
the screen

* The game tells it
which direction
to move in, based
on the keys
pressed by the
user

Game Structure  8-Jul-14 ©Rob Miles 6
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The Cracker

 This object moves
around the screen
chasing a target

* The game tells it
which target to
chase and each
time it is updated
it moves towards
the target

L

=}
—

V 3

|

&5

L
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Starting the Game

g = ChasedByCrackers()
g.run()

» The game is started by a program creating
an instance of ChasedByCrackers

 Then run method is called on that instance
and the game begins



Classes

e This is

another
way to

view the
solution

It shows
classes
and how
they are
related

ChasedByCrackers{ }1

A ChasedByCrack...

= Attributes

= Operations
+ displayMessage()
+ drawGame()
+ drawStartScreen()
+ endGame()
+ quitGame()
+ run()
+ startGame()
+ updateGame()
+ updateStart()
+ __init__()

ChasedByCrackers{ }1

gameCheese

gameBackground

ChasedByCrackers

<>

1

A

Cheese

>
1

cracker

Cheese

Attributes

Operations

+ draw()

+ gatName()

+ getCentre()

+ getDescription()
+ getDistanceFrom()
+ reset()

+ setPosition()

+ setSpeed()

+ startMoveDown()
+ startMovel eft()
+ startMoveRight()
+ startMowveUp()

+ stopMoveleft()
+ stopMoveRight()
+ update()

+ __init__()

gg*kﬂul]
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Cracker

A Background
Background

= Attributes

+ Operations

Cracker

= Attributes

1> =| Operations

+ draw()

+ gatName()

+ getCentre()

+ getDescription()
+ getDistanceFrom()
+ reset()

+ setPosition()

+ setSpeed()

+ setTarget()

+ startMoveDown()
+ startMoveleft()
+ startMoveRight()
+ startMovelp()

+ stopMoveleft()
+ stopMoveRight()
+ update()

+ __init__()




Cheese

e This is the

Cheese
class

 The
diagram
shows all
the things
it can be
asked to
do

+ displayMessage()
+ drawGame()

+ drawStartScreen()
+ endGame()

+ quitGame()

+ run()

+ startGame()

+ updateGame()

+ updateStart()

+ __init__()

ChasedByCrackers{ }1

gameCheese

TN
universrry or Hull

A

Cheese

Attributes

Operations

+ draw()

+ gatName()

+ getCentre()

+ getDescription()
+ getDistanceFrom()
+ reset()

+ setPosition()

+ setSpeed()

+ startMoveDown()
+ startMovel eft()
+ startMoveRight()
+ startMoveUp()

+ stopMovelLeft()
+ stopMoveRight()
+ update()

+ __init_ ()

~
gameBackground Background
Background
1> = Attributes
+ Operations
ChasedByCrackers{ }1
A A Cracker
“% ChasedByCrack...
cracker :
Attribut ChasedByCrackers Cracker | = Attributes
— <> =| Operations
= Operations 1 1 + dran)

+ gatName()

+ getCentre()

+ getDescription()
+ getDistanceFrom()
+ reset()

+ setPosition()

+ setSpeed()

+ setTarget()

+ startMoveDown()
+ startMoveleft()
+ startMoveRight()
+ startMoveUp()

+ stopMoveleft()
+ stopMoveRight()
+ update()

+ __init__()
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Driving the Cheese

if e.key == pygame.K DOWN:
self.gameCheese.StartMoveDown()

* The CrackerGame class contains a reference
to the cheese being used in the game
— The reference is called gameCheese

 When the game wants the cheese to do
something it will call a method on the cheese
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Driving the Cheese

if e.key == pygame.K DOWN:
self.gameCheese.StartMoveDown()

 In the code above the game has detected
that the player has pressed the Down key
and so the game wants to tell the cheese to
start moving down
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Methods and Messages

* You can think of calling a method in an

object as a way of sending a message to
that object

* In this respect the message is a bit like a
telephone call:

— I make calls to tell people to do things, or to
find things out from them

— I wait on the line until they come back with
their response



Message
Sequencing

* The previous
diagram showed the
static relationship
between objects

 This diagram is
dynamic, showing
messages being sent
and replies received

gg*kﬂul]
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o ——

+

i
:‘ + updateGame()

+ startMovelown()

R
potel)
+ setPosition(]
<<return>
R
+ upaatel)
<refur
Ut Sl
get cheeseDead
See detailed
diagr
I
if cheeseDead
+ endGame()
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Game Objects

L

+ run()
T_‘ + updateGame()

» The diagram shows ]
each of the game S
objects and how E”“”
they exchange o ] |
messages over time
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Game Objects

» The diagram shows
each of the game
objects and how
they exchange
messages over time

e Time runs down
the screen
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Calling run

+ updataGame()

* This is where we e
start —

e The run method 1s
called from outside o]
our ClaSSGS s -

» It is the message R
that starts the game P
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run and

updateGame ._-

 The run method e
calls updateGame —

* The updateGame
method 1is actually [
called repeatedly, o
we are just showing e
a single call here g
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Moving Down

 If the updateGame
method wants the
cheese to start
moving down it will
send a message to e
the Cheese to —
indicate this <‘<f‘i"i>";;c;e;;o;;b “““““““ oty
* The message is sent s
if the down key is -
pressed
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Updating Cheese
o———
jaﬁupdaresamfﬁ
» The game always e
tells the cheese
when to Update

* The cheese is then
in charge of just
what happens e
during the Update PR
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Updating
Cracker 1
» The game also tells e
the Cracker when it Lt
needs to Update -

» Again, the Cracker
will perform the o
appropriate i
response for the e
request




Updating Cracker

 This is the behaviour S |

of the Cracker when . st
it updates

 The Cracker finds out s
where the cheese 1s o
and then moves s
towards it PSS




Updating Cracker

 The cracker asks
itself where it 1s

e
zet cheeseDea d
N £
+ setfosition]}



target : EheegE ‘

Updating Cracker

 Next the cracker asks

the Target (in this oo |
case the cheese)
where it is ) s
j”em@?g
X



target : EheegE ‘

Updating Cracker

* Then the cracker
starts moving in the
appropriate direction

— The sequence shown
would run if the
target was on the
right

Assume target to the
right




target : EheegE ‘

Killing Cheese e
» If the cracker detects : ____________________ -
a collision it will tell Teaonr |

the cheese 1t i1s dead

e This i1s delivered as
another method call
into the cheese
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Diagrams and Tools

» The diagrams were produced by a special

program that is used during software
design

* But you can draw them on pieces of paper
and get equally useful results
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Programs and Messages

 When we design a program out of
components we need to decide

— The role of each component
— The data that it manages

— The messages that it exchanges with other
components

Game Structure  8-Jul-14 ©Rob Miles 28
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Pygame help

5 Pygame Front Page — Py x

- cEN

€ > C [ wwwpygameorg/docs

Pygame Home || Help Contents || Reference Index

mam BufferProxy | camera | cdrom | Color | cursors | display | draw | event | examples | font | freetype | gfxdraw | image | joystick | key | locals | mask | math |
‘ midi | mixer | mouse | movie | music | Overlay | PixelArray | pixelcopy | pygame | Rect | scrap | sndarray | sprite | Surface | surfarray | tests | fime |
pygame documentation transform | version

Pygame Front Page

Documents

Readme
Basic information about Pygame, what it is, who is involved, and where to find it

Install

Steps needed to compile Pygame on several platforms. Also help on finding and installing prebuilt binaries for your system.

File Path Function Arguments
How Pygame handles file system paths

LGPL License
This is the license Pygame is distributed under. It provides for Pygame to be distributed with open source and commercial software. Generally, if Pygame is not changed, it can

be used with any type of program

* You can get useful help on the Pygame
framework from their help pages:

http://www.pygame.org/docs/
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