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What is Game Maker?

* YoYo Games produced Game Maker so that many people could experience
the thrill of making a computer do what you ask it to do, under the guise of
producing a game.

« Game Maker creates an event-driven, object-oriented simulation with a visual
drag-and-drop interface.

» Game Maker program executables can be run standalone or can be run from
within a web page (after loading a plug-in)

* The “Lite” Edition can be downloaded for free! There is also a “Pro Edition”
that costs money. ($20)
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Student Learning Objectives

1. Learn the basics of simulation software

N

Learn the step-by-step thinking that characterizes writing computer
programs

Learn the ideas behind incremental program enhancement
Learn the ideas behind event-based computer programming

Learn the ideas behind object-oriented programming

S

If you want a head start on learning Java or C++, you can learn to use
the Game Maker scripting language

Oregon State University
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Getting Game Maker for Free

Go to:

http://www.yoyogames.com/gamemaker

Follow the links to the free download (see the next page).

GameMaker comes in Windows 2000/XP/Vista/7 versions.

Oregon State University
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Home | Forums

Beta Games

GKC Forums

Gamemaker

About Game Maker 7

Game Maker Download

Game M

Official Tutorials

Getting Game Maker for Free

Login | Re

HELRP

Search

DOWNLOA

CTAMEMAKER 7 NOW - ABLE FOR FREE DOWNLOAD

MAKE

YOU'LL PTLUILDING GREAT GAMES IN NO TIME

SHARE

SHOW YOUR SKILLS TO THE WORLD OF YOYO GAMES ?A[ﬂ E_':'EIKE R?70

Gamemaker

Do you want to develop computer games without spending countless hours learning how to
become a programmer? Then you've come to the right place. Game Maker allows you to make
exciting computer games, without the need to write a single line of code. Making games with
Game Maker is a lot of fun.

Using easy to learn drag-and-drop actions, you can create profezsional looking games within very little time.
*fou can make games with backgrounds, animated graphics, music and sound effects, and even 30 games!
And when you've become more experienced, there is a built-in programming language, which gives you the
full flexibility of creating games with Game Maker. VWhat is best, is the fact that Game Maker can be used free
of charge.

“ou can do anything you want with the games you produce, you can even sell them! Alzo, if you register
your copy of Game Maker, you can unlock extra functiens, which extend the capabilitiez of the program. =
Game Maker comes preloaded with a collection of freewars images and =ounds to get you started.

Official Tutorials
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First, click here

http://www.yoyogames.com/gamemaker
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Home

Game Devel
Degree Program

DO WHAT
YOouU LOVE.
LEARN
TO MAKE
GAMES.

} Get Info

Getting Game Maker for Free

I
SHARE HELPRP

Register | Feedback

Forums | Wiki Login

PLAY

2
WHERE THE WORLD COMES TO Gearch B' NEW!

cCAMES ] AND GAMES

Gamemaker Lite

learning how to become a programmer?

Game Maker allows wou to make exciting computer games, without the need to write a singyline of code.
Using easy to learn drag-and-drop actions, you can create professional looking gamesgfithin very litle
time. ¥'ou can make games with:

& Backgrounds, Sprites and mages
® Animated Graphics
= Basic sound functions, Special effects, 30 music, C0 music

= Even 3d games!

And when you've become more experienced, there iz & built-in pogframming language which gives you the
full flexibility of cresting games with Game Maker.

The Lite Edition is meant for those taking their first stepgdin the path of developing games. it can be used
far free but is limited in it= functionality . Wwhen you are hg Game Maker regularly you are strongly
recommended to upgrade it ta the Pro Edition for $2

@200 YoVo Games VW AERAEY

Terms & Conditions | Privacy quidelings | Advertize withus | Ahout us | Contact us | Help
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Good Game Maker Web Links

Main Game Maker Site:

http://www.yoyogames.com

These (and other) notes:

http://cs.oregonstate.edu/~mjb/gamemaker

Alphabetized list of Actions and what tab to find them under

http://cs.oregonstate.edu/~mjb/gamemaker/actions.pdf

Using Game Maker for a Simple Ecological Simulation:

http://cs.oregonstate.edu/~mjb/gamemaker/ecosim.pdf
http://cs.oregonstate.edu/~mjb/gamemaker/ecosim.gmk

276-page PDF Game Maker 7 documentation:

Oregon State University
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Good Reference Books

Jacob Habgood and Mark Overmars, The Game Maker’s Apprentice, Apress, 2006.

($27 on Amazon)

GETTING STARTED WITH

iame _aker

o daer iﬂ‘-q 'q .

($23 on Amazon)

Jerry Lee Ford, Getting Started with Game Maker, Course Technology, 2010.
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Game Maker Introduces Object-oriented Programming

Each object has properties and behaviors encapsulated inside of it.
This entire collection can be referenced by just the object name
(“Paddle”) or by one property (“Paddle.hspeed”) or behavior (“Paddle’s
Left Mouse Button Event”) at a time

“paddle object”

1. Properties

2. Behaviors

Oregon State University
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Game Maker Teaches Event-based Programming

Wait for some specific Event to happen

Perform some Action(s)
in response to it

Some examples:

User presses a key on the Keyboard Restart the current Room

\ 4

User holds down a button on the Mouse |  Move Object A to wherever the
Mouse is

A

A new Object B is Created Get it positioned and moving

\ 4

Object C collides with Object D Bounce Object C and play a sound

\ 4

Object E collides with Object F

USU or “Events” “Actions”
mijb — July 20, 2011

Destroy this instance of Object F

\ 4




A Demonstration of Events: A Chase Simulation

Two Objects: the Chaser and the Chasee:

Upon Creation, the Chasee starts at a random x and y location and heads in a random
direction from 0° o 360° with a speed of 8

Upon Creation, the Chaser starts at a random x and y location
. At each step, the Chasee changes its direction to a random direction from 0° to
360°

At each step, the Chaser takes a step towards the Chasee with a speed of 2

. If the Chaser collides with the Chasee, a sound is played, the Chasee is obliterated,
and the simulation restarts

. If the Chaser goes outside the room, it plays a sound and bounces

. If the Chasee goes outside the room, it wraps around to the other side of the room

. If the 'R key is hit on the keyboard, restart the simulation

011




What Game Maker Means by the Y-axis

Warning: Game Maker defines +Y as down |
"Paddle.y - 50" is above the paddle.

-y

v

Ty
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What Game Maker Means by Angle Direction

90°

180° > (°

270°
Oregon State University
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Getting Started

Double-click on the GameMaker icon

[P

tGame Maker

Or click on Start — All Programs — Game Maker 8 — Game Maker

== Game_Maker

You will get a screen that
looks like this:

L]

L J

Game M

e
alker

Click here !\

Purchase Pro Edition Online
- -

Buy the Pro Edition Now!

@ Use rotated. colorized and translucent sprites.
@ No popup logo when running your games.

@ Many additional actions and functions.

@ Create 2D games and multiplayer games.

@ Use extension packages.

'Enter Activation Code.

Privacy | Support
Copyright © 1598-2003 Softwrap Ltd

Oregon State University
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Getting Started

You will then get a start screen that looks something like this:

G =new game > - Game Maker 8.0 Lite (Simple Mode)

File Edit Resources Run Window Help

UEH & PP €990 0 O 9
~I5) Sprites

IC3 Backorounds Fage 1 of 15

Your First Game

i) Rooms Welcame to Game Maker. This tutorial shows
Game Information you how to creste your first game. It will taks

Global Game Settings just 20 minutes to complete and will teach you

the important basics of Game Maker.

EE

‘We gssume you run Game Msker in Simple
mode. (You can see this in the window
capticn.} If not, clidk on the File menu and
press Advanced Mode to remove the
chedmark:

18] Bport Rescurces...

w Advanced Mode
3 Preferences...

7 IMpO Kesources... |

In the game we weste, some piscss of fruit

Look th roug h the mowve arsund. The player must click on the
fruits with the mouse to collect them. For esch
. . . collected fruit, points are scored. Fast moving
Tutorlal 5 then H Id e It fruits give more points than slow fruits. And
there are bombs lying arcund that you should
avoid. The game will look as follows:

Click on the Next W

m Shaw the hutarials at startup.

I
Oregon State University
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Getting Started

Now, click on File—Advanced Mode
This isn’t really an advanced mode — it just brings up a few more icons, like this:

05U

G =new game > - Game Maker 8.0 Lite EJ|EH¥|

File Edit Resources Scripts Run  Window Help

UEaH Ze b @2 T ZI@0 0+ 5 9

iC5) Sprites

i) Sounds

i) Backgrounds
i5) Paths

iC5) Scripts

iC5) Fonts

i) Time Lines

iC5) Objects

i) Rooms

[i] Game Information
|4] Global Game Settings
|#] Extension Packages

YoV

Oregon State Univerl Right now, click File—Save As - and hit Save often while you are editing
Computer Graphids
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Getting Started

The icons across the top are really important:

Upgrade to
Open Run the Create the Pro
game Create room Edition
script Change
Create Create Create Create global
executable sprite background timeline settings

-
G =new game > - Game Maker 8.0 Lite

Create Save Run with Create Create Select
debugging path object extension
Publish Create Create packages
to the web nd
sod font Char:ge Show
game hel
info P

Oregon State University
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All the things you can add to the game are called “Resources”

You can get at them here or here

r

G <=new game > - Game Maker 8.0 Lite

File gcl' fipts  Run  Wwindow —Hel
I 3HTES b b @:&?’Eﬁﬂ.m =4 O
e———

—

Oregon State University
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The Structure of a Game/Simulation

Game/Simulation

05U

Room Room Room

Object Object Object

Object Object Object

Object Object Object

Object
Sprite Sound Event Event
| |
Action Action
Action Action
Action Action
Oregon State University
Computer Graphics S =t

mijb — July 20, 2011



Game Maker Steps

1. Describe the game you are trying to create What is it supposed to do?
What is it supposed to look like?

Define the sprites

Define the sounds

Define the objects themselves, but not (yet) their events and actions
Go back and define each object’s events and actions

Define the room

N o 0o B~ 0D

Put the object instances in the room

It is best to define the objects first and their events and actions
later because some of those actions will need to be asked for in
terms of objects (that might not have been created yet)

Oregon State University
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Let’s Start with Just a Simulation

1. Afire bounces around off walls, forever and ever

|_"'-1!'I'.‘_ |_"'Flf_ ,_"Flf_ ,_"Flf_ |_"FI'.‘_ |_"'-1!'I'.‘_ ,_"'Flf_ ,_"Flf_ ,_"Flf_ |_"FI'.‘_ |_"'-1!'I'.‘_ ,_"'Flf_ ,_"Flf_ ,_"Flf_ |_"FI'.‘_ |_"'-1II'.‘_ ,_"'Flf_ i

C D I D e D e D

f’?lt‘_ |_‘?I'._ ,_"FI'._ ,_"FI'._ |_"FI‘.‘_ f’?lt‘_ ,_‘?I'._ ,_"FI'._ ,_"FI'._ |_"FI‘.‘_ f’?lt‘_ ,_‘?I'._ ,_"FI'._ ,_"FI'._ |_"FI‘.‘_ f’?lt‘_ ,_‘?I'._ ‘L
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Creating a Sprite

1. Select Resources—Create Sprite
2. Type in a name for this sprite
3. Click Load Sprite
4.
installed Game Maker)
5. Pick one
6. Click OK

The sprites are just images -
you can create your own. (Use
the .gif or .ico format.)

Oregon State University
Computer Graphics

Navigate to where your Sprite folder is (depends where you

B Sprite Properties: sprite

Marmne: | zpritel

’ H Save Sprite ]

| <2 Edit Spiite |

Width: 32 Height: 32
Murmber of subimages: 0

Crigin

ko | x[o |

’ Lﬂr Load Sprite ]

Collizion Checking
Precize collizion checking

[ ] 5eparate colision mazks

E= Modify Mask
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Define Two Sprites: Resources—Create Sprite

1. Fire = Sprites — various — Fire.ico

2. Rock = Sprites — maze — rock.gif

< bouncesim.gmk - Game

File Edit FResources Scripks

U3 H e b

Oregon State University
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R e

o

05U

Creating a Sound

Select Resources—Create Sound
Type in a name for this sprite
Click Load Sound

Navigate to where your Sound folder is (depends where you
installed Game Maker)

Pick one
If you want to check what it sounds like, click the green

If you click the green arrow, the sound will start playi
over (yuch). Click the red thing to turn it off.

Click OK

You can create your own sounds. Use the .wav format.

Oregon State University
Computer Graphics

g over and

Sound Prope... g@]g|

Mame: | soundi

g

’ % Load Sound ] @*)_

ackaground musgic
(3 3D zound
(0 Uze multimedia player

Effects
[ ] Charus [ ]Echa

[ |Flanger [ |Reverb
[] Gargle

Wolure: J
Par: :]
Preload

| @ EdtSound |
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Define a Bouncing Sound : Resources—Create Sound

Bounce = Sounds — boink2.wav G bouncesim.gmk - Game

File Edit Resources Scripks

UAH e »

= Sprtes
s Fire
w Rock
. . = Sounds
Also, while we’re at it: | Bounce
| Zap

Define the Background: Resources—Create Background

Background = Backgrounds — sand1.gif

Oregon State University
Computer Graphics
mijb — July 20, 2011




Creating an Object

1. Select Resources—Create Object

2. Type in a name for this object

S=1ES

B Object Properties

3. Select a sprite to represent this object Events fctiens E
from the Sprite pull-down menu =

4. Click Visible if you want this object to be SR
seen during the game : g

5. Click Solid if you want the objectto be a | ../ . a
solid that something can bounce off of, bask: [czame as srter 5} hSEl A
Ilke a Wa” l @) Show |nformation ] i;
mm A

Delete Change

Oregon State University
Computer Graphics
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Define the Wall Object: Resources—Create Object

B Obiect Pro perties

Actions: RITE g
pel 12 [~ °
»] [£] [§] |2
S 14 ##[s]
[¥] Wisible Sn_lid Jump E‘_
Depth 71 - ﬁ ﬁ ﬁ %
gﬁgrsistent ﬁ a‘ f_
Parent/| <o parents EL i K %
L |<same as spricer 5 . E
| € Show Infarmation | lE." K i
o
o sg |2
& 0K Add Event cteps |

Delete | | Change A =_'_‘_’_'

The wall is "Solid" because something
(the fire) will need to bounce off of it

Oregon State University
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Define the Bouncer Object: Resources—Create Object

Ll Ohje Hrop L]
Mame: | Bourced ) Events: Actions: g _ g
i |Fire = ap| | S 1 %_
= Edi |

o
S| |8 [+ S
3
Wisible [ ]5alid /> Jump M
P —— 12 15|
[ Persistent 5H$ a‘ n:-;
o]
Parent: |<:n|:| parent: = i K %
Mazk: |{aamaaa spritax E!a Fath @ |
= x
o
| € Show Infarmation | lgz M —
5
#,dd Ewvent @ m :
Wi -

«" OF Steps
Delete | | Change __Ii' |=_'_"_'

Oregon State University
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05U

Editing something that you’ve created

To go back and edit something that
you’ve previously created,
double-click on it in this menu area

For example, to go back and add
events and actions, double-click on
one of the objects

Oregon State University

Computer Graphics

>

G bouncesim.gmk® - Gam

File Edit Resources Scripts

U3H Z e b

= Sprtes
Fire
ﬁa Rock,
= Sounds
|| Bounce
|| Zap
== Backgrounds
,.",'Et Backaround
| Paths
|5 Scripts
| Fonts
I3 Time Lines
== Objects
& wal
i Bouncer

=~ Hooms
g roomn
li] Game Infarmation
|4| Global Game Settings
|ﬂ Extenzion Packages

CAMES
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Define the Room: Resources—Create Room
Select Resources—Create Room

Set the background by clicking the background tab

Set the background to Background from the menu of backgrounds
you've defined before

Don’t make it a foreground image

05U

LL
++ +8

a 6 |Sr'|a|:|§:|Sr'|a|:|I:|=:%':i§= | ﬁ:'v

Draw background color

Cobr [T

Background 1
Backaround 2
Background 3
Background 4
Backaground &
Background B
Background 7

Wigible when room startz

& | Foreground image

=
Tile Hor,
TleVet. _ 0 |
[] 5tretch
S
S
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Adding Objects to the Room

Click on the Objects tab
Select an object with the pull-down menu

Click in the room to place as many~Qstances of them as you want

B0 Ddhp =

Click the green checkmark when you are

o €212 8 5 [snepx[16 | snap: 18 ||[E]<5 | S
a0 MiEws

-

Game Maker refers to each of
these objects in the room as an '

Instance. Y, S~
TT—-}

Right mouse bm‘:n = delete
+ = 5hs = delate all
. . + 2 Chi= = popup menu
Oregon State University Delete undrbing T
. | = i
Computer Graphics
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Adding Objects to the Room

1. Position the objects by clicking the objects tab
2. Select an object from the pop-up menu
Left-click as many of them into position as you need

4. Right-click an object to delete it

W [ #2128 5 snapi[16 [ snap[16 | [H|5= -

I'?."' l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ l_?l'-_ |

.,"FI'-_ l,?l'-_ l,?l'-_ l,?l'-_ l,?l'-_ l,?l'-_ I,”I"_

N

Ohiject to add with left rmous 14 R
W 53 | I_?I'-_ I_?I'-_ l_?l'-_ I_?I'-_ I_?I'-_ I_?I'-_ I_?I'-_ I_?I'-_ I_?I'-_ I'?."' I'?."' I'?."' I'?."' I'?."' I'?."' I'?."' I'?."' E

‘\V
Oregon State University
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05U

Run Your Simulation!

Click on the Green Arrow in the main toolbar

™ Game Maker 7.0 Lite: =nz.w game=>

File Edit Resources Scriptspf Run  Window  Help

D3 &P CEPEpr T Z@0 9+ O @
N

Saving Executable...

nd then load it, which looks like this:
loading...

And will then execute it in a new window. Hit the keyboard Escape key to stop your

program and return to the Game Maker main window.

Oregon State University
Computer Graphics
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Adding an Event to an Object with the Event Selector

» This menu allows you to select what will trigger

this event Choose the Event to Add (%]
° Some of these events WI” brlng up Other dlalog _. ............ Ereate ........................ :’\-_‘:I Mowse
boxes to let you be more specific. For example, the | ‘e : —
Mouse event button will bring up another dialog box 7 Destroy @ Other
to let you specify what the mouse has to do — -
(buttons, press/release, moving, etc.) to trigger this 2 flam M oy
event. = —
* You then drag and drop into the Actions area as # Step & Kep Press
many actions as this Event will cause to happen
2 Callizion & ey Releaze
@ K.evboard @ Trigger

| > LCancel |

Oregon State University
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05U

The “Other” Event List

Event Selector

, Lreate ':_j Mousze |
S Destos ............... ——— 1.
_ iCkside room
'v.i} Alarm > Intersect boundary
o
> Step Vigws »
e Collizian & Came start
@ K.eyboard > Game end
Room skart
Room end

Mo rare lives
Mo more health

Animation end
End of path

Zlose butkon

User defined b

Oregon state u| L M not sure why these are in a separate list instead if the main Event Selector
Computer Graphics
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Creating an Object’s Events and Actions

1. If you want events associated with
this object click Add Event

2. Select what will trigger the event
from the Event Selector

3. Drag and drop what Action(s) this
Event will cause from the action
icons into the Action area.

Oregon State University
Computer Graphics

MName:

Sprite

<ho spritez =

Yizib
Depth:

Parent:

Mask:

B Object Properties

Actions:

S=1ES

[ El

& L)

e [ 50lid

P ]

[ Persistent

<no parent EJE
<zame as sprite EJE

5 B Show [nformation

[vix] > tuep |

5] [l ]

Jump

2] K]

Paths

ElE

Steps

I MBI I Bayxa I 21008 I [ ) l ZUlEWw l Lu!em| 240

et | [ change |
Event Selector -IEI
1 Create _-JI Mousze
[ j}l Dregtroy @ Other
[ _‘f"} Alarrm "W Draw
[ :: Step .% k.ey Press
[ gk Collizion B Key Release
[ @ K.eyboard }( LCancel
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Move Actions

Move Fixed =
Move Free
Move Towards hdowe g
Speed Horizontal % % | 3
Speed Vertical
u =]
Set Gravit . = +
Reverse Horizontal =
Reverse Vertical sl (L] [ 5 |
Set Friction =
Jump b
Jump to Position ﬁ ﬁ ﬁ a8
= 2
Jump to Start o
Jump Random H a'& e
Align to Grid =
Wrap Screen i Ie o
Move to Contact Paths g
Bounce lg" M =
Set Path =
End Path &2 m =
Path Position Steps [
Path Speed __:1' E:_-
Step Toward

— Step Avoiding
TEYUIT oUdlt UITTIVETSIlY
Computer Graphics
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Main1 Actions

=10l x|

Create Instance - Ohjects ‘ =
Create Moving 10" 2
Create Random | [P L]
Change Instance e _?J ’ E_
Destroy Instance = =
Destroy at Position - Sprite 5

€ = €|
Change Sprite b2
Transform Sprite (Pro Edition only) - Sounds g
Color Sprite (Pro Edition only) El ﬁ _D%
Play Sound _Rooms 4
End Sound &l | C2] [l E
Check Sound

3| @) @3
Previous Room @
Next Room o
Restart Room %
Different Room
Check Previous
Check Next

Oregon State University
Computer Graphics
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Main2 Actions

=101 %]

Set Alarm T
Sleep - Timing g
Set Time Line A == @
Time Line Position 5
Time Line Speed T4 BT le L
Start Time Line —
Pause Time Line ? ﬂil E‘]l E
Stop Time Line E
- Info
Display Message =) |6 .
Show Info -D;':
Splash Text (Pro Edition only) |'='l rﬁl m -
Splash Image (Pro Edition only) §
Splash Webpage (Pro Edition only) @I EI L0
Splash Video (Pro Edition only) o
Splash Settings (Pro Edition only) - Game E-?:;L
=Re
Restart Game o
End Game H j %
Save Game
Load Game -Resources ——
| (] o
Replace Sprite (Pro Edition only)

Replace Sound (Pro Edition only)

usu d Replace background (Pro Edition only)
o mijb — July 20, 2011




Control Actions

Check Empty . |
Check Collision
Check Object

Test Instance Count

Cluestions

Test Chance
Test Question = @ e
Test Expression
Check Mouse .

Check Grid Cther

o B0
Start Block
Else v (H EI:'.'HELHLT
Exit Event
End Block Code
Repeat .j E_L] i'"-,

Call Parent Event

| Mmp| Eup-:a| 24092 | |auquos gugem| Lugem| 2A0W

“Yariables
Execute Code UAR| |vAR| |YAR
Execute Script
Comment
Set Variable

Test Variable

__| Draw Variable
Oregon State University
Computer Graphics
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Score Actions

i |
Set Score
Test Score _5'3'3""3 . g
Draw Score -1;_;1- =; 1
Show Highscore 3_
= =
Clear Highscore = E 2.
. Lives —
Set Lives E
Test Lives :' @ * E
Draw Lives —
LR ) o
Draw Life Images » SF
Health =L
Set Health a @ — o
Test Health E
Draw Health L
Score Caption

| .-'u'LE!Jl:II| BAxa

Oregon State University
Computer Graphics
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Extra Actions

Create Particle System (Pro Edition only)
Destroy Particle System (Pro Edition only)
Clear Particle System (Pro Edition only)
Create particle (Pro Edition only)
Particle Color (Pro Edition only)

Particle Life (Pro Edition only)

Particle Speed (Pro Edition only)
Particle Gravity (Pro Edition only)
Particle Secondary (Pro Edition only)
Create Emitter (Pro Edition only)
Destroy Emitter (Pro Edition only)

Burst From Emitter (Pro Edition only)
Stream from Emitter (Pro Edition only)

Play CD (Pro Edition only)

Stop CD (Pro Edition only)

Pause CD (Pro Edition only)
Resume CD (Pro Edition only)
Check CD (Pro Edition only)

Check CD Playing (Pro Edition only)

Set Cursor (Pro Edition only))

Oregon State University
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=101 x|

- Patticles

A0 1L

L 2
L)
B
(0|
E2
b
LW

o i E
2

f

o ':’Il +:+ -
i

=

+ 444 E
-iZ0 e
]
CICIElE
o

=

o

T
AR
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Draw Actions

=10] ]

Draw Sprite - Dravving 3
Draw Background e E =
Draw Text
Draw Scaled Text (Pro Edition only) A g[ 5

2
Draw Rectangle -
Horizontal Gradient (Pro Edition only) I8l I8l RE
Vertical Gradient (Pro Edition only) %‘

(]
Draw Ellipse . .I
Gradient Ellipse (Pro Edition only) %
Draw Line Fanvs =
Draw Arrow .

- Settings a

(]
Set Color =R N=E
Set Font - Cther g
Set Full Screen j G -

oL
Take Snapshot (Pro Edition only) %
Create Effect (Pro Edition only)
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A Handy List of Game Maker Actions and What Tab to Find them Under

Action Tab Action Tab
Align to Grid move Particle Gravity (Pro Edition only) extra
Bounce move Particle Life {Pro Edition only) extra
Burst From Emitter {Pro Edition only) extra Particle Secondary (Pro Edition only) extra
Call Parent Event control Particle Speed (Pro Edition only) extra
Change Instance main1 Path Position move
Change Sprite main1 Path Speed move
Check CD (Pro Edition only) extra Pause CD (Pro Edition only) extra
Check CD Playing (Pro Edition only) extra Pause Time Line main2
Check Collision control Play CD (Pro Edition only) extra
Check Empty control Play Sound maini
Check Grid control Previous Room main1
Check Mouse control ﬁlepeal control
Check Hext main1 Replace background (Pro Edition only) main2
Check Object control Replace Sound (Pro Edition only) main2
Check Previous main1 Replace Sprite (Pro Edition only) main2
Check Sound maint Pleatﬁnﬁame main2
Clear Highscore score Restart Room main1
Clear Pariclet System (Pro Edition only) extra |Resume CD (Pro Edition only) extra
Color Sprite (Pro Edition only) main1 Reverse Horizontal move
Comment control Reverse Vertical move
Create Effect {Pro Edition only) draw Save Game main2
Create Emitter (Pro Edition only) extra Score Caption score
Create Instance main1 Set Alarm main2
Create Moving main1 Set Color draw
Create particle (Pro Edition only) extra Set Cursor (Pro Edition only) extra
Create Particle System (Pro Edition only) extra Set Font draw
Create Random maini Set Friction move
Destroy at Position main1 Set Full Screen draw
Destroy Emitter (Pro Edition only) extra Set Gravity move
Destroy Instance main Set Health score
Destroy Particle System (Pro Edition only) extra Set Lives score
Different Room maini Set Path move
Display Message main2 Set Score score
Draw Arrow draw Set Time Line main2
Draw Background draw Set Variable control
Draw Ellipse draw Show Highscore score
Draw Health score Show Info main2
Draw Life Images score Show Video (Pro Edition only) main2
Draw Line draw Sleep main2
Draw Lives score Speed Horizontal move
Draw Rectangle draw Speed Vertical move
Draw Scaled Text (Pro Edition only) draw Splash Image main2
Draw Score score Splash Settings main2
Draw Sprite draw Splash Text main2
Draw Text draw Splash Video main2
Draw Variable control Splash Webpage main2
Else control Start Block control
End Block control Start Time Line main2
End Game main2 Step Avoiding move
End Path move Step Toward move
End Sound main1 Stop CD {Pro Edition only) extra
Execute Code control Stop Time Line main2
Execute Script control Stream from Emitter (Pro Edition only) extra
Exit Event control Take Snapshot {Pro Edition only) draw
Gradient Ellipse (Pro Edition only) draw Test Chance control
Horizontal Gradient (Pro Edition only) draw Test Expression control
Jump Random move Test Health score
Jump to Position move Test Instance Count control
Jump to Start move Test Lives score
Load Game main2 Test Question control
Move Fixed move Test Score score
Move Free move Test Variable control
Move to Contact move Time Line Position main2
Move Towards move Transform Sprite {(Pro Edition only) maini
Next Room main1 Vertical Gradient (Pro Edition only) draw
Particle Color {Pro Edition only) extra Wrap Screen move

Get this sheet at:
http://cs.oregonstate.edu/~mjb/gamemaker/actions.pdf
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Action Parameters

Most actions ask you to type in parameters. These parameters can be
numbers, or they can be mathematical expressions using symbolic
parameters

-
Jump to Position

Applies o

(%) Self
() Other
() Object:

A
“ | mouge_x

- zelfp
\_/

[ ] Relative

Oregon State University
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Object Properties

X Instance’s current x coordinate

y Instance’s current y coordinate
xstart where this instance started

ystart Where this instance started
Xprevious Previous position

yprevious Previous position

hspeed X speed in pixels/step

vspeed Y speed in pixels/step

direction Current direction in degrees (0-360)
speed Current speed in pixels/step

Some of the parameters are properties of an object. When you type
them in, you will ask for them by typing the object name, a period, and
then the property name.

For example:

Paddle.x There are some special names for objects. One of the most common
Fire.y is "self”, designating the object that triggered this event. You can
find out where it is, for example, by typing self.x and self.y

Oregon State University
Computer Graphics
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Global Names

score Current score

lives Current number of lives

health Current health of the player (0-100)
mouse_X X position of the mouse

mouse_y Y position of the mouse

Some of the parameters are global names, that is, they belong to the
game as a whole, not to a single object. When you type them in, you
will ask for them by typing just the property name. Three of the most
common are:

score

mouse_x Note that these are spelled with an underscore not a
mouse_y period. These are names, hot objects with properties.

Oregon State University
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Define the Wall Object Events

Ewents: Achions:

z press R-key |;| Restart the current room

1. main1—Restart Room (the transition you choose is up to you)

—— e N )

This is This is These are the
the tab the event  parameters to
select or type in

Oregon State University
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Define the Bouncer Object’s Events

Ewents: Achions;

% Set direction and zpeed of mal

1. move—Move Free: 45+random(90), 8

The random(N) function returns a random number
between 0. and N.

So, the phrase "45+random(90)" will give a random
number between 45°nd 135°

Oregon State University 270°
Computer Graphics
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Define the Bouncer Object’s Events

E wents: Achions:
The red double-arrows

designate a Collision event. , Lreate J.' | Bounce against salid abjects
The picture to the right of the\w _

red arrows shows what you are aly-| 52t the horizontal peed
checking for a collision with. ‘6‘

Flay zound Bounce

1. move—Bounce: Self, not precisely, solid objects

2. move—Speed Horizontal: Self, -2+random(4), Relative

/

, “-2+random(4)” gives you a random number between -2 and +2.

3. main1 —»Play sound: Bounce

Why is this game randomly altering the fire's speed after a bounce? If you don't, there will
likely be times when the fire will end up in a state where it is bouncing back and forth over the
exact same path forever and ever. This action alters the fire's speed just enough to prevent
0 that. The trick is fo make it big enough to work, but small enough to be unobtrusive.

mijb — July 20, 2011




Let’s Have the Fire Obliterate Something

Define Another Sprite: Resources—Create Sprite

burger = Sprites — various — Burger.ico

Define Another Sound : Resources—Create Sound

Zap = Sounds — zap.wav

Define an Object called “Target”: Resources—Create Object

Use the burger sprite
Doesn’t need to be solid

The Target object doesn’t need any events, we’ll let the fire do the obliterating

Oregon State University
Computer Graphics
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1.

Add Another Event to the Bouncer Object

B ob ject Properties

Marme: | Bouncer

Sprite
it |Fire é!a
[ Mew |

|__Edit_|

wishle [ Solid

Depth: |I:|

[ ] Persistent

Parent: |<n|:| parent: E!a

Mask: |<$ame as sprite> 5

| € Show Infarmation |

v OK

EBEX

Events: Actiong:
, Cieate 2 Destray the instance
e ”3 Wwall

+ = Target

Add Ewvent

[ Delete ] [ Ehanue]

Flay zound Zap

@

Ohjects
| L [
iEIN
Sprite
e ¥ €
Sounds
o) R
Fooms
&) B3] |Gl

l AL l BapEa l 2400s l [ELU0a l zu!rgl.u| Juig BA0

main1—Destroy Instance: Other

2. main1—Play Sound: Zap, false

05U

Oregon State Uni\
Computer Grap!

—

that is not "Self".

"Other"” is one of those special names. It
means the object involved in the collision

Add some Targets (the burgers) to the room, then ...
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Running Your Simulation!

' Game Maker 7.0 Lite: =new game =

File Edit REesources Scripts Fun Window  Help

IEEET IO I EE =X T

Try arranging the rocks from the wall differently.
Try setting different values for the starting speed and direction.
Try using random( ) in the speed setting.

How does this affect your simulation?

Oregon State University
Computer Graphics
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Running the Simulation in Debug Mode

Click the red triangle arrow in the titlebar

1 Game Maker 7.0 Lite: =new game >

File Edit Resources Scripts Run Window  Help

NA3H 20 P EPELLATZI@0 0B+ 5 o

*  Debug Information |Z||:E|
Run ‘Watch Tools

3 2B + O X[

E xpreszion Yalue
This brings up a new

information window >

Oregon State University
Computer Graphics 30 fps 103 inst | mouse id:
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Running the Simulation in Debug Mode

?:el a Change the

ingle selected watch

R h animation S h exbression Delete all yva’rch
un the step top the  €Xp expressions
game game

|

P pego +ox0]

Pause the Restart ex':i:sasn i Delete the Run ‘Watch Tools
io
game the game to watch selected watch N ~wEQ + O X[

expression

E sxpreszion

If you setup “watch expressions”, they will display here

( If you want to experiment, try a watch express of: mouse_x )

Oregon State University
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Running the Simulation in Debug Mode

* Debug Information

Normally, Game Maker tries to run your
game at a refresh rate of 30 frames per
second (“fps”). You can change that here to .
slow down the game play. This is useful for |
debugging, so that you can get a better idea ’
what is going on.

Chrl+E

\V

Shaw Global Yariables

Shaw Lacal Wariables

Shaw Instances

Shiow Messages

These are useful for
debugging, especially if
you are using scripts

Oregon State University B0 Fps 103 insk mouse id:
Computer Graphics I — s 1
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Turning the Simulation into a Game

1. Much of the time, simulations are passive, that is, we watch the world progress.
If the goal is a game, we need to add some user interaction, including a way for
the user to score points.

2. Let’s get rid of a wall so the Bouncer can leave the room.

3. Let’s also add a paddle for the for the user to try to keep the Bouncer in play.

Oregon State University
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One More Sprite: Resources—Create Sprite

paddle = Sprites — breakout — bat1.gif

One More Sound: Resources—Create Sound

LeftRoom = Sounds — beep7.wav

Another Object: Resources—Create Object

Paddle = Paddle sprite, Solid

The paddle is "Solid" because something (the
Bouncer) will bounce off of it

Oregon State University
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The Paddle Object Needs to Follow the Mouse X Coordinate

O Object Properties

Ewents:

Marne: |F'au:|u:||e

gm0 I
- IF'al:Il:IIe EL
o

S olid

Wizible

[] Persistent

Parent: |<n|:u parenty El
Mask: I<Same as sprite> |5,

[ @) Show [nformation ]

'-i Glob Left Button

v K l

Add Event

| Delete | | Change |

- Mave

Actions: a
., =
venpostion | 108 OR8 [ 2] °

Jump ta a given position P
[ap] [£][X]12

Jump to Position

Applies o

(®) Self
) Other
) Object;

W |n'u::use_:-: |

[ |se|f. o |

[ Relative

o

move—Jump to Position: Self, mouse_x, self.y

Oregon State University
Computer Graphics

Note that the mouse x location is "mouse_x", not "mouse.x" | This is
because the mouse is not an object. It is just an input device with

some values that your game has access to.
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The Bouncer Object Needs to Bounce off the Paddle Object

1. move—Bounce: Self, not precisely, solid objects

2. main1—Play Sound: Bounce

Something Needs to Happen if the Bouncer Leaves the Room

1. main1—Play Sound: LeftRoom
2. move—Jump to Position: Self, Paddle.x, Paddle.y - 50
3. move—Move Free: Self, 45+random(90), 8 \

Warning: Game

9] Object Properties E|@|E| .
Mame: Events: Actions: UVB g Maker‘ deflnes +y ClS
l;grite Ela ;q.;a:: " Play sound LeftRioom ; dOW” I “Paddle-Y'50"
i Fire = ‘ 4 £ |
S Rl ot T H is above the paddle.
gph == Paddle @ g
Jump i -
y
Kl |3
Paths 2
B
- B +y
u Delete Change
mijb — July 20, 2011




Adjust the Room

1. Add the Paddle

2. Remove a wall of rocks

v 9 03120 5 sneex[16 [sneny:[16 | (|2 S~

backgrounds NiEws ]

OO TR T B BN B BN B N B o e B D (R T (R

Object to add with left mouse:

IF'addIe a

Oregon State University
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Score a Point for Every Burger Obliterated

Add to the Bouncer-Target Collision Event:

05U

score—Set Score: 1, Relative

This is like saying "Score = Score + 1"

Oregon State University
Computer Graphics
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Define the DrawScore Object: Resources—Create Object

®

| @) Show Infarmation |

L] Oh L rop -
o 3

MName: | Drawscore ents: Actions: Move 3
B B8] | 7] °
Sprite -

: —— =

= = =

|{n|:| sprite = ) » [€] [ %
M ||

Sl (L] [ 3

g TN B
Wizible [ ] 5alid > Jump |~
Q

s @@l
d
[ ] Persistent =

H#| | ;

Barent: |+ b = g
" : O parem | Z i K g

Mazk  |{zame az zsprte> £

- Paths %

& |
o |

o

\&E S

s 0K Add Event

Steps

Delete | | Change Al =

Oregon State University
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Score a Point for Every Burger Obliterated
Add a Draw Event to the DrawScore Object:

score—Draw Score, 0, 0, Score

D_ Object Properties.

Mare: | DrawScaore

Spiite

|<n|:u Tprites E

M e

Visible [15ald

Depth: | 1]

] Persistent

Parent: I<n0 parents E
Mask: I<same az zprikes Ea

[ € Show |nformation ]

%" OK

Events:

Lo ]

| addEvent |

| Delete | | Change |

Actions:

)

2 =1 Clraw

the valus

W |U

¥ |D

captior; | Score:

[]Relative

05U

Oregon State University
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What Else Could You Add?

Check the Instance Count of the Targets, and Restart the
Room if it goes to O

Check the Instance Count of Targets and go to the next
(more difficult) room if it goes to 0

[f the number of instances ig

[ R estart the current room

If the nurmber of ingtances is

) Go to nest room

If the Paddle misses the Bouncer, subtract something
from the Score

+ Outzide Room

Play sound LeftRoom

Jump to pozition [Paddle.x,Faddle.y-50]

Set direction and speed of motion

Move the Paddle with the Arrow Keys instead of (or in
addition to) the mouse. (Hint: Use Keyboard—<Left> and
Keyboard—<Right> as the Events. Use Jump to Position
with relative movement for the Action.)

If the Paddle hits the Bouncer, increase the Bouncer’s
speed a little to make it harder to hit with the Paddle

What else?

Oregon State University
Computer Graphics

f‘; Jump to pogition [-20,0]
ks

i <Right>

"_j Glob Left Buttan
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Setting your Game Information

* Game Maker 7.0 Lite: burgers.smk

File Edit BaEENEE=EN Scripts  Fun wWindow  Help

I_‘l 2 |e Create Sprite Ctri+alk+S T b . ] (1) = de | 4 (7)
g‘ Create Sound Chri4-Ale+-U
Ch 56 =
=) Se ,g Create Background Chrl+Alt+B
) BalB” Create Path Chrhalt+P
=) P2 ] Create Seript Chrh-alt+C
1 S€ TT Create Fart Chrl+-Alk-+D
D FO T eate Time Line Chri-ale+T
g E thl @ create object Chrl+Alt+0
w3 [ Create Room Ctrl+alk+R
‘ :ﬁf @) Change Game Infarmation CriEBlE+H1
angE Stobal mame oettings  Ctrlal+G
ﬂi' Select Extension Packages Chrl+alk+E
FightB oundary
DrawScore
) Rooms

|£| Game [nformation
|ﬂ Global Garne Settings
|#| Estension Packages

Double-click on this and enter some information. This will be shown if the player
hits the <F1> key while playing your game.

Oregon State University
Computer Graphics
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Setting Global Information about Your Game

* Game Maker 7.0 Lite: burgers.smk
File Edit BaEENEE=EN Scripts  Fun wWindow  Help

I_‘l 2 | & Create Sprite Ctri+alk+S T b . ] (1) = de | 4 (7)

g‘ Create Sound Chri4-Ale+-U
Ch 56 =

=) Se ,g Create Background Chrl+Alt+B
) BalB” Create Path Chrhalt+P
=) P2 ] Create Seript Chrh-alt+C
0 5S¢ TT Create Font Chrh-Alt+D
D FO T eate Time Line Chri-ale+T
g E thl @ create object Chrl+Alt+0
w3 [ Create Room Ctrl+alk+R
E 8 Chapoe Game Information Chrl+Alk+1
‘ % EE Change Global Game Settings  ChrFBl+G
= W i ges Ctrl+alt+E

FightB oundary
DrawScore
) Rooms
|£| Game [nformation
|ﬂ Global Garne Settings
|#| Estension Packages

Double-click on this and a tabbed dialog box will pop up. See the next few slides to
see what you can do with this.

Oregon State University
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Setting Global Information about Your Game

Global Game Settings

Graphics |Eesnlutiu:un Other | Loading | Constants | Include | Emars || Info

[] 5tart in full-screen maode

Scaling

(") Fived scale [in %]

(%) Keep aspect ratio
) Full scale

[ ] Interpolate colors between pixels

Color outzide oy
< [ ] Allow the player ta resize the game windaw
T —

[] Let the game window akways stay on top

[]Don't draw a border in windowed mode

[ ] Don't show the buttons in the window caption

r o /
< [ ] Freeze the game when the form loozes fu:u:us>
T —

Y

./

& OK

7

05U

Oregon State University
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Do you want the player to be
able to resize the graphics
window?

Do you want the game to keep
playing or freeze if you click in
another window?
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Setting Global Information about Your Game

Global Game Settings

Graphics | Besolution |cher | Loading | Constants | Include | Erors | Infa |

[]5et the resalution of the screen

[]Uze synchronization to avoid tearing

& OK

Oregon State University

Computer Graphics
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Setting Global Information about Your Game

Global Game Settings

Graphics Eesnlutiun| Other |I:|:|a|:|ing LCongtants | [nchude | Emrors || Info

Let <F3> take a goreenszhot of the game

Fame Process Priarity

(%) Marmnal {1 High

Yerzion |nformation

b ajar; kirar; EI Releaze: EI Build:

{3 Highes

| Detanitiey
< Let <Esc end the game
~—_[¥] Treat the close button &3 <Escx k D

Let <F1: show the game infarmation >
Let <Fd» zwitch between screen modes \
Let <F5> zave the game and <FE: load a game |

Company: | \
Product: | |

Copyright: |

Description: |

N

& OK

05U

Oregon State University
Computer Graphics

Normally the Escape key
terminates the game. However,
you can disable this if you want. At
times this is useful if you want to

— force the player to save the game

before exiting.

\ Yes, of course you want <F1> to

show your game information.

This feature is really handy, so of course
you want it enabled! Hitting the <F9>
key while playing the game will put an
image of the current state of the game in
a file called screenshotXXX.bmp, where
XXXis 100, 101, 102, etc. The files live
in the same folder where your game
.gmk file lives.
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Setting Global Information about Your Game

Global Game Settings

T Shiow your awn image while loading

By default, the YoYo Games logo
[ 1Make image partially ransparent \ dISplayS d.urlng Ioadlng' YOU can
kake tranzslucent with alpha waluie: Change th|S tO Somethlng Of your
own. This image can be one of
() Mo loading progress bar around 30 d|fferent |mage f||e typeS

(%) Default lnading progress bar

(") Own loading progress bar

Scale progress bar image .
You can assign your own game

| — | —— program icon! This image must be
G lzor: . .
-l 0 | Ebaﬂ@E'CD «— | in .ico format however. Many
Game |dentifer image manipulation programs are

capable of producing this. Sadly,
Photoshop doesn’t appear to be
one of them.

& OK

Oregon State University
Computer Graphics
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Setting Global Information about Your Game

Global Game Settings

| Graphics | Resolution | Other | I:Dadingl LConztants |1nu:|u|:|e | Ermors | Info |

M al i
e i — | You can pre-define some constants,

such as how many of something will
be in your game, etc. This is
probably more useful when you are
writing scripts.

’ EH- [nzert ] ’ pe Qelete] ’ f Up ] ’ I: Sort ]
’ Append ] ’ |j Clear ]
& OF

Oregon State University
Computer Graphics
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Setting Global Information about Your Game

Global Game Settings

Graphics | Besolution | Other || Loading | Constants 1nu:|u|:|e| Ermars |Inf|:|

I
Dizplay error meszages
< [ 'wiite erar messages to file gam@ \ Of course yOU want to see error
[T ——

[ ] &bort on all emor messages T messageS! If yOU rea”y Cal’e, yOU
[ Treat uriritislized variables a3 walue O can also record them to a file for
further examination or printing.

& OK

Oregon State University
Computer Graphics
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Setting Global Information about Your Game

Global Game Settings

|
d— N | This is more program info. This is
N\ not the same as the information
cesteranged | \ | that will come up when a player hits
Information; \ /- the <F1> key
« OK

Oregon State University
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Sharing Your Game with Others

U mew Chrl+HM
lﬂ Cpen. .. Chrl4+O
Recent Files k

Click File—Create Executable

IEI Merge Game. ..

v Advanced Mode
[ Preferences...

(@) Exit Alt+F

This creates a file with a .exe extension. This can be given (email, web page
posting, memory stick, etc.) ta others.

ever, there is the usual warning about running a .exe file sent to you

an untrusted source!! >

j’s safer to send around .gmk files and read them into Game Maker ! A

s sfertosend mener
05U

Oregon State University
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You can also embed your game in a Web Page

You need to load a YoYo Games Internet Explorer plug-in to make this work

.f.:; YoYo Games | Showing Game: "Ancient Ants Adventure” - Windows Internet Explorer

=l ]

o~

mv IVhttp:,l',l'www.yoyogames.com,l'games,l'show,l'34591?insta||_activex=true# j 5| A IGoogle
File Edit “iew Favorites Tools Help
GOOg[E“Cv ;IGU 4»@ & E~-RS> @~ | T Bookmarksw F28eRank oI5 3 biocked | % check v o Autolink = - AutoFil | ep Sendtow

¥ T

Links Gﬂ :

() settings=

i.:f '{% U7 Yoo Games | Showing Game: "ancient Ants Adventure'

] -
| Home - E] Feeds (I = [ Print - 3_;|)9 Page - @ Tools -

3

¢

YYG PROMISE THAT... ()
...we wil never install spyware or | GE““?Y“"J_”G?“’_EE P’"_J_E'_'_”- After instaling the plugin,

malware on your system, only the runtime
needed to play the best games

== NO THANKS |/ JUST LET ME GO ON MY WAY <<

Oregon State University
Computer Graphics
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Game Creation Basics

From The Game Maker’s Apprentice:

 Provide clear, achievable goals

* Give feedback on the player’s progress

* Include both short-term and long-term goals

 Add difficulty levels and optional sub-goals for players of different abilities
* Reward the player for achieving goals and sub-goals

* Reward the player randomly

* Give the player choices that make a real difference in the game

» Don’t confuse the player with too many controls

* Don’t punish the player for things outside of their control

* Avoid unfair setbacks

* Give the player audio feedback about their interactions with the game

And, then one that I’'ve always heard:

« Make the game easy to learn, but hard to master.

Oregon State University
Computer Graphics
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A Comes-At-You Game Example

Oregon State University
Computer Graphics
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“Burn-Me” — the Game

¥ Score: 38

' i, I a i

The idea is that fires come at the burger.
He needs to either hit them or avoid them,
depending on how you want the game
play to work.

Oregon State University
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Define the Sprites: Resources—Create Sprite

1. burger = Sprites — various — Burger.ico

2. fire = Sprites — various — Fire.ico

Define the Sounds : Resources—Create Sound

1. zap = Sounds — zap.wav

Oregon State University
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Define the Background: Resources—Create Background

1. Background = Backgrounds — stars.gif

Oregon State University
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Try Editing the Background Image
Call it “background”

= Background Properties

hackground €~

Width: 36 Height: 36

[ ]| Transparent

2w Edit Background

[ ] Smooth edges
[ ] Preload texture
[ ] Use as tile zet

| oK

Oregon State University
Computer Graphics
mijb — July 20, 2011




Try Editing the Background Image

B=E

& Image Editor

File Edit Text Transform Image

¥ | [ O & ¢34 H

N
[o]@]

left  right

Paint using the mouse butkon, Hold <Ctrlz to pick a color,

Click on the magnifying glasses to zoom in or
out

05U

Oregon State University
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This is the background-editing window

& Image Editor g@@

File Edit Text Transform Image

« | [ O «=4 4 H

& z
L | Ca

left  right

N
(o)

WllF 1 I

(42,1} Paint using the mouse butkon. Hold <Ctrl> to pick a color,
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& Image Editor g@@

File Edit Text Transform Image

v |0

Try Editing the Background Image

O &= 4+ 4 H

Paint using the mouse butkon, Hold <Ctrlz to pick a color,

05U

The Have-A-Nice-Day Galaxy? ©

Oregon State University
Computer Graphics

& Image Editor,

Filed Edit Text Transform Image

Paint using the mouse button, Haold <Ckrl= ta pick a color,

Use the eyedropper tool to select a color in
the image

Use the drawing or spray painting tool
to draw in the image

left  right

Wl | I
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Setup the Burger and Fire Objects
(Leave the Events and Actions for Later)

B Object Properties

Mame: |Burger

* Game Maker 7.0 Lite: b

File Edit Resources Scripks

U3H Ze b

) Sprites

) Sounds

|y Backgrounds
|y Paths
Iy Scripts

|y Fonts
) Time Lines

Sprte

Set the appropriate sprite

Vizible Solid >

|£| Global Game Settings
|ﬂ Ertension Packages

Both need to be Visible and Solid

Oregon State University
Computer Graphics
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Setup the Burger Object’s Events and Actions

B ob ject Properties : E| E|

Mame: |Burger | Ewents: Actions: EE

Sprite @ Play sound zap E
= burger E.{a e <Lefts 90

5
x-

Set the score relative to 1 ulfpr

: 5
[ Mew | [ _Edt J ‘_% ;T:Ehl_t;t Button ﬂ Jurnp to a given position o .
Visible Solid & press Rrkey Jump
Depth: (] | ¥ §1
[ ] Persistent

Parent: IW E!a i
Mask: |ezame as sprite> 5L

#
& % | 1B =R |5 [

l AR l Edpa l 2400E l [LUEa l FLI I l LU!ELU| QA0

Paths
) Show [nformation lsz
L@ |
o OF | AddEvent | lf
= eps
’ Delete l ’ Change ] ._,- E:—.

Oregon State University
Computer Graphics
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Setup the Burger Object’s Events and Actions

Collision with Fire
1. main1—Play Sound: zap, no looping
2. score—Set Score: 1, relative

3. move—Jump to Position: Other, random(room_width), -5

Global Left Button -y
1. move —»Jump to Position: Self, mouse_x, self.y

Keyboard <Left>
1. move —Jump to Position: Self, -10, 0, Relative +y

Keyboard <Right>
1. move—Jump to Position: Self, 10, 0, Relative

Press R key
1. main1—Restart Room: Fade out and in

Oregon State University
Computer Graphics
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Setup the Fire Object’s Events and Actions

-
B ob ject Properties

’ ) Show |nfarmation l

R
&| %

M ame: |Fire | Ewents: Actions Move g
: o i B ] °
Sprite < UUEEIdE Foa ﬁ Jump to a given position -

’ , = = 5
At |f|re E£ @ Game Start E Start moving in & direction af| (& i L
R E dit —

(T ) (Eat) 5] [ [ ;

&
Yizible Solid Jump =
o

et o | IR
[ ] Persistent i

#| .

Parent: |<r‘u:| parent: = i K o
Mazk:  |czame az spriter i o |
Paths B

o
2 |

]

z

o OK | AddEvent |

o]
o
=
&

"y
[}

| Delete | | Change |

Oregon State University
Computer Graphics
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Setup the Fire Object’s Events and Actions

Outside Room
1. move—Jump to Position: Self, random(room_width), -5

2. move—Move Fixed: Self, Down arrow, 2

Game Start -y
1. score—Set Score: 0

2. move—Move Fixed: Self, Down arrow, 2

Ty

Oregon State University
Computer Graphics
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Setup the Room

“
@
2
=
=
@
=
e
=
=1
E
2
o

HH ==

Snap |16

5 5 Snapx: |16

T+
4 @

+
0
Ly
>

w“

=]
=
=
=
=1

b
5]
R
=)
ol

back

liles

settings

add

multiple

e

+=2Alr= = po map

+ < Shift=

+ 20kl = move
Fight meouse button

Object to add with left mouse:
Fi

Left mouse Button

= delete
delete all

+ < Shift=
+=Chi=

POPUP MERY

Delete underlying

yi 0

x: 128

Be sure to make the window big enough to see the entire room.

Put in one burger and lots of fires!

mijb — July 20, 2011

Oregon State University
Computer Graphics

05U



Run the Game

¥ Score: 38

Oregon State University
Computer Graphics
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An Interesting Variation
In the Fire Events, Change:

Outside Room

move—Move Fixed: Self, Down arrow, 2

To:

Outside Room +y

move—Move Free: Self, 225+random(90), 2

What will this do???

Oregon State University
Computer Graphics
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Try Making the Background Move with the Fires

( = Room Properies

_back

grounds

Draw background calar

round 0
aund 1
ound 2
ound 3
ound 4
ound &
ound B
ound ¥

Back
Backg
Backg
Backg
Backg
Backg
Backg
Backg

Set the

background’s

Wizible when room starts

Vertical Speed
to 2 (down),

[ ] Foreground image

|backgmund

same as the

fires’

Tile Hor.
Tile Yert.

or. Speed: |0

peed: |2

ert. 5

mijb — July 20, 2011

This now makes it look like the burger is flying through space, instead of

oregon State Universif the burger being stationary and having fires attack it.
Computer Graphics
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A Physical Simulation Example

Oregon State University
Computer Graphics
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Projectile Motion Simulation

H and V are the object’s Horizontal and
Vertical speed

Quantities during Flight:
X =H xt

y=th—%xgxﬁ

X,y = distances in feet
H,V = horizontal and vertical initial velocities in feet / sec
T =time in seconds

USU 197 gravitational acceleration = 32.2 feet / sec?
regon State—

TvoToTTy

Computer Graphics
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Projectile Motion Simulation Setup

1. Ball: various—Balll.ico

2. Goal: maze—Finish.gif

Scored: Sounds—applause.wav

Field: Backgrounds—sky.gif

Oregon State University
Computer Graphics
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A Script to Setup Everything

D Object Properties

Actions:

Sprite
] IBa" Bl +% Begin Step
4 Outside Foom B Execute Code
o im0 ¥ B 0 4l =P & @) Apolies To: 3 5Sef O Other O Object:
Vigible Solid {
Depth: D glohalvar H, V, &, First, ¥0O, Timel;

[ Perzistent = 80.:

H

Vo= —12Z0.:
Earent: l ’
It <ha parents a o= 32.2;
Maszk: l<same as spiite> |5,

¥O = EBall.wy;

g) Show [nformation First = true;

SATime = current timer
H
& 0K Add Event
Delete Change
T
Slide 91 0f 141 | “Default Design™ | <355 |
1/11: 1 INS

Oregon State University
Computer Graphics
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A Script to Compute X and Y

D Object Properties

S prite o, Create

0 IBaII S|

e =

& A
Actiohs: B Gamcut Code
W @ 90 R R S L T W Ak Te (3 e Cieer OOt
t

Ewents:

a_ Execute Code |§| |X|
o & s e R4 h (- }-_':' .n’:s' =+ & @ Applies To: (3 Self O Other O Object:

4 Outzide Room

Yizible Solid {
Depth: [::::::::::::] globalvar H, V, G, First, ¥0O, Tiwe0:
[ Persistent if | First |

Parent: I ¢
- D EEED E‘ Timed = current_time;
task: I<same as spritey 5L First = false;

¥

[ ©) Show |nfammation ]

t = { current_time - Timed | /1000, ;

" OK, #dd Event Ball.x = Hwt;
Eall.y = YO + V¥t + .5%G¥L*L;
Delete Change 1

=
slide 92 of 143 | "Default Design” | & |

Oregon State University

Computer Graphics
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What to do if Actually Hit the Goal

B ob ject Properties

M arme: |Ball

Events:

Actions:

Sprite
= |Bal =

[ Mew | [ Edit |

Visible 5 olid

Depth: |III

[ ] Persistent

Barent: |<no parents =)
Mask:  |<zame as sprite> 5]

’ € Show Infarmation l

W’ 0K

Oregon State University
Computer Graphics

o Create
+% Begin Step
e JE Goal

@ Outzide Room

| AddEvent

]

| Delete | | Change |

Play zound 5 cored

[l

Restart the current roam

l ARELID l BAKE l 24095 l [T l ZUIE W I Lu!em| SAOW |>_<']
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projectile.gmk

Oregon State University
Computer Graphics
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A Chases-You Game Example

Oregon State University
Computer Graphics
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Create Sprites, Sounds, and Objects

* Game Maker 7.0 Lite: ¢
|ﬁ| Eile Edit Eesources Scri

UHEH e »

Oregon State University
Computer Graphics

=i Sprites
Ead SoftSoil
ik Fire
#2 Burger
= Sounds
| GotCha
E BoggedD own
=) Backgrounds

) Paths
) Scripts
") Fonts
) Time Lines
=~ Objects
Ead SoftS ol
i Chaser
%= Chases
=~ Rooms
o roomi
|ﬂ Game [nfarmation

|ﬂ: alobal Game Settingz
|ﬂ Extension Packages
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The Chasee Object should Follow the Mouse

Ewents:

Achionz:

bd Object Prope
Mame: | Chagee
Sprite
o |Elurger =
[(Mew | [ Edt |
isible Sofid
Depth: 10
[ ] Persistent
Parent: |<no parent: E!a
Mazk:  |czame as sprite> §£

| @) Show [nformation |

v’ OK

Glab Left Buttan

4dd Event

Delete | | Change

%

=
= 1=
=

Jump to a given position

Craw the walue of score

e

Bre

= RAugii] m

o
=
=
i

& €| = [ 2 (S e 5

k)
]
=
&

W
&
L
L ]

Oregon State University
Computer Graphics

0S

| ANEIR | BApxa | 24005 | joauoa | Fuew | LUpE L
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The Chaser Object Should Try to Get to the Chasee

Ul Ob ject Properties |:| |E| |E|

Marne: |Eha€er | Events: Actions: Mnve . %
[a1]

S ¥ Lreate E Step towardz point [Chazee.x.C ee. 1] ﬁ , S
el IFire a 5 Step “'EF i E'
: dh #r Chazee =

[ Mew | [ Edit | _ Al 5= .

4 Dutzide Room Step Avoiding E.

j

Yizible [ ]5alid e UM (" |

A

Depth: [0 | E @) Sel B (3 (3|8
. ) Other — =1

Persistent —

[ Persisten () Dhject: H_E & o]
Parent: | ks ] E
I ho paren | Ea L K o

Mask: |<same as sprite> |51 " |Ehasee " | ;hs o
] o
[ @) Show Information ] L |':h'33'3'3-.'r' | ; M -
o

speed; |10 | @ T 3
s’ OK avoid: |a|| inztances | = teps —

iE
| addEvent |
[ ] Relative

| Delete | | Change |

w” OF P—

Oregon State University
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If the Chaser Object Overlaps with the Soft Soil,
it Should Slog Through it Towards the Burger

B ob ject Properties |;| |E| [z|

Mame: ||:hager | Ewents: Actiong

S prite , Create If there iz a collizion at a position
i |Fire E!a & Start of a block

Mew E dit
[ ) ] 4 Outzide Riom ‘@

Flay zound BoggedDown

Visible [ 5elid Ji' M ove towards point [Chazee. w+[-100+random[200]],Chaszee. y+-100+randam[Z200]])
Depth: |0 S End of ablack
[ ] Persistent

Parent: l<no parent: = s Start of a block
Mask: losame as sprite> S P | Stop sound BoggedDown

’ @) Show rfomation ] With chance 1 out of 2 perform nesxt
@ Step toward: point [Chasee w+[-100+random(200]),.Chazee. y+{-1 00+random200]])

& 0K Elze

=0
(]

& |® | |\ [ (B e

l ANEIR l BApe l 240aE l||:u1un:|:u l ZuEw l LU!E!I.H| S0

o
A

A Step towards paint [Chazee. w+[-100+random(200]).Chazes.p+[-100+random(200]])

[ ] S End of a black

Add Event

[y
L]

| Delete | | Change |

Oregon State University
Computer Graphics
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If the Chaser Object Doesn’t Overlap with the Soft Soil,
it Should 50% of the Time Go Around the Soft Soil
and 50% of the Time Go Through it

B ob ject Properties |;| |E| [z|

Mame: ||:hager | Events: Actions:

S prite d Create [ there iz a collizion at a poszition
il |FifE = s Start of a block

i ik 852 Chaszee

[ Mew | [_Edit J # Outside Room =€J Flay zound BoggedDown

B

l ANEIR l BApe l 240aE l||:u1un:|:u l ZuEw l LU!E!I.H| S0

Visible [ 5elid Ji' M ove towards point [Chazee. w+[-100+random[200]],Chaszee. y+-100+randam[Z200]])

Depth: ||:| S End of 3 block

[ ] Persistert r'| free
Parent: IW = P Start af a block
Mazk: lm =) P | Stop sound BoggedDown

’ @) Show rfomation ] With chance 1 out of 2 perform nesxt
@ Step toward: point [Chasee w+[-100+random(200]),.Chazee. y+{-1 00+random200]])

' 0K Elze

& |® | |\ [ (B e

A Step towards point [Chazee.w+[-100+random(200)).Chazee.p+[-1 00+random[200
[ ~ S Endaf ablack

Add Event \]\\

| Delete | | Change |

Oregon State University
Computer Graphics
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If the Chaser Catches the Chasee,
Play a Sound and Add One to the Score

[ Object Prop =
Mame: | Chazer Events: Actions: %Eﬁ = %

Sprite ¥ Play zound GatCha

il |Fi"3 E!a Set the zcore relative to 1 alf 1

(bew ] [ Edi 4 Outzide Boom b O
Yizible [ ]5alid Jump
Depth: |0 ﬁ }ﬁ
[ ] Persistent EH$

Parent; |{n|:| parent: E!a i
Maszk: |<same as sprites Eﬂa

Pat

=
o

=
& K| | 1B [ 2 (B

| € Show Infarmation |

l ARELID l BApEa I 24025 l |00 l FUIEW l LI

&dd Event
v ¥ Steps
Delete | | Change ES E-:_-

Oregon State University
Computer Graphics
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If the Chaser Gets Outside the Room,
Wrap it Around to the Other Side
(You Could Also Bounce It)

B ob ject Properties

Mame: | Chaser

Sprite
it |Fire
| Mew |

o

| Edit_|

Yisible []Salid

Depth: |0

[ ] Persistent

=

Maszk: |{same as spiite> |,

Parent: |{r'u:| parents

| € Show Infarmation |

v’ OK

Ewvents: Actions:

, Lreate a-; Wiap in both directions wher
ﬁ Step
b #8553 Chazee

¢ Outzide Boom

Add Ewvent

Delete | | Change

»
A0l |E|

Move

PRl (B [
i 15? 1 %.
2| [ F] [#= [z
Jump ?-‘
plEl@ls
#| |0 —
=| K £
Paths i
™) |2 "
e g |2
Steps

=

Oregon State University
Computer Graphics
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Game Maker Scripting

Oregon State University
Computer Graphics
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Scripting using the Game Maker Language (GML)

There are two neat things about using GML.:

1. It allows your game to do things that the drag-and-drop
features can’t do by themselves

2. ltlooks very much like C++ and Java programming !

Oregon State University
Computer Graphics
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Scripting User Interface

Finish and close Replace a
this window string with
another
string Check the
script for
Un-do  Cut Paste er'Fr)'or's

BEE

V|90 X B | g =?| & | @ Applies To: & Self " Other (~ Object
| [
Re-do  Copy Help
Search for a
string
Print the
code Gotoa
particular
line number

Oregon State University
Computer Graphics
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Scripts begin with a left curly brace {

The Structure of a Script Action

Comments begin with a // and go to

/the end of the line

‘ Execvie Code

' [

=10 x|

7| 4% | @ Applhe To: & Self  Other  Object

globalvar Pauzed;
globalvar Speed:

Faused = | Paused;

if | PFaused )

i
Gpeed = Fire.speed;
Fire.speed = 0.:
i
else
{
Fire.speed = Zpeed:
H

A start ut 3= Ffalse

A4 toggle the walue of Paused False <-> true
A4 turns to true on the Ffirat 'p' press

A4 remember the existing speed
A4 met the current speed to @

A restore the previous speed

Scripts end with a right curly brace }

Oregon State University
Computer Graphics
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Pay Attention to Game Maker’s Automatic Color-coding
when you Enter a Script — this helps prevent typos

‘ Execute Code

=101 x|

globalvar Faused; A7 astarts out as Ffalse

globalvar Speed:

S turns to true on the fi

if | Paused )
{

Paused = ! Paused; A toggle the value of Paused false «-

preas

V|'¢ﬁli‘“’@|xaﬁ|)igé§7“ﬁ|@ APpIiesTu:W
{ 1=

|_— Object name: purple

Comment: green

Property name: blue

Speed = FifTe.speed; // remember the exisiin

Fire.speed-iﬂr., set the current speed to O

¥

else
{
Fire.speed = Speed; S restore the previcus speed

H

If these colors don’t come up, then you've spelled something wrong!

Beware: names of things in scripts are all case-sensitive. That is, ‘a’ #A

Oregon State University
Computer Graphics
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Implementing a Pause feature with a Script

The exclamation

"~ point means “not”.
|59 o] ¥R 5| = 8| @ AppliesTo & 56 C O l.e., whatever
{ || Paused is now,
glohalvrar FPaused; LAY nt as false :
globalvar Speed: change it to the
other state.
Faused = | Paused; A4 toggle the walue of Paused Ffalse <-> true
A4 turns to true on the Ffirat 'p' press
if [ Paused ) The if statement
{ «— causes something
1; Speed = Fire.speed: ./ remember the existing speed t h f
Fire.speed = 0O.: A4 met the current speed to @ O appe.n I
} Paused is true. If
1 )
P it's not, then
‘r Fire.speed = Speed; // restore the previous speed - Something else
* happens.
} hd
_ The purpose of this script is to allow the 'p' key to pause
if and else the action to let you look at the state of your game.
statement bodies This is nice for development. When pausing, the script
are delimited with records the current Fire speed and sets the new Fire
curly braces. - speed to 0. When un-pausing, the script restores the
Computer Graphics Fire speed to what it used to be.
u mjb — July 20, 2011
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Define the Fire Object’s Events

Create

4 Outzide Room

|j Execute a piece of code

control—-Execute Code

Oreg
Cq

' Execute Code

vigloo| xR DL

|

=10l x|

82 | @ Applies To: & Self ¢ Other ¢ Object

{

globalvrar Paused:;
globalvrar 3peed;

Paused = ! Paused:

if [ Paused )

{
Speed = Fire.speed;
Fire.speed = 0.:
H
elze
{
Fire.speed = Zpeed;
H

A4 starts out as false

A toggle the value of Paused false <-» true

A turns to true onr the first

A remember the existing speed
A met the current speed to O

A4 restore the previous speed

'p' press

|»
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Limiting Motion with a Script

B Execute Code

v | | v o | Y BB | JO = | 4% | @ Applies To: = Self ¢ Other  Dbject

=10 x|

{

if|{ mself.x < LeftBoundarv.x |

self.x

LeftBoundary.x:;

if[ self.x > EightBoundarvy.x )

self.x

REightBoundarv.x:;

Oregon State University
Computer Graphics
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Define the Paddle Object’s Events

-
L] Object Properties

Mame: |Paddle Ewvents: Achions:
S prite: B Glob Left Buttan Jump to a given position
- ||:'E":|':"'3 =) =" | Execute a piece of code
[ ni 1 | = |

1. control—Execute Code

Ioix
| L9 e X BB .= 8| @ Applies To: & Sef ¢ Other © Object
{

if|{ mself.x < LeftBoundarv.x |
gself.x = LeftBoundary.x:

if[ self.x > EightBoundarvy.x )
gelf.x = RightEBoundary.x:

Oregon State University
Computer Graphics
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Scripts can be entered as a
“Resources — Create Script”

File Edit N Scripts Run Window  Help
L & |eCreate Sprite Chl+Alt+s  \pp T . O et &5 e
= s ‘@ Create Sound Chri4-al+0
e
) 5S¢ d Create Background Chrl+AlE+E
=) Be %" Create Path Chrl+alt+P
i 'S Create Script el
=5 BB TT create Fort Ctrl+ak+D m=E3
Create Time Line Chrl+AlE+T N ;
SFE . J7 e 0 &% Mame|scrptd
o Ti @ create Object Chrl+Al+O £
reate Room tl+al+
= op [ creater Chri-+alt+R
=) Re r Paused: A4 atarts out as false
Ij G ®) Change Game Information Cr+ak+l b Speed:
il Ga
Iﬂ GE EE Change Global Game Settings Cerl+alk+G
i Iﬂ Ex dF Select Extension Packages Chrl+Al+E ! Paused; A0 toggle the value of Paused false <-> true
B A4 turns to true on the first '"p' press
if [ Paused )
{
] Fpeed = Fire.speed; ./ remember the existing speed
I Fire.zpeed = 0.; S set the current speed to O
}
else
{
Fire.zpeed = 2peed; S, restore the previous speed
}
¥
18/18; 2 INS

| This gives you the chance to name the script, so you can use it in multiple objects

7

CSmputer Graphics
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Scripts can also be entered as an
“Execute a Piece of Code” Action

Create

82 Burger

i wial

— Faddle

Q Outzide Boom

E

Execute a piece of code

Orec

S0 o ¥R Do

E Execute Code

=10l x|

2 | 49 | @ Applies To: & Self ¢ Other ¢ Object

globalvrar Paused:;
globalvrar 3peed;

Paused = ! Paused:

if [ Paused )

{
Speed = Fire.speed;
Fire.speed = 0.:
H
elze
{
Fire.speed = Zpeed;
H

£

£
£

£
£

£

starts out as false

toggle the value of Paused False <-» true
turns to true on the first 'p' press

remembher the existing speed
set the current speed to 0

restore the previcus speed

|»
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General Information

« Game Maker scripts look very much like programming in C, C++, and Java

« Scripts must begin with a left curly brace ( { ) and end with a right curly brace ( })
» Statements end with a semi-colon ( ;)

« Variable names consist of letters, numbers, and the underscore ( _)

* Variable names must begin with a letter

 Letters are case-sensitive, that is ‘A’ #a’

Oregon State University
Computer Graphics
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Functions you can use in Game Maker Scripts

abs(f) Absolute value of a number

arccos( c) Arc whose cosine is ¢

arcsin(s) Arc whose sine is s

arctan(y_over_x) |Arc whose tangent isy_over_x
arctan2(y, x) Arc whose tangent is y/x, taking signs into account
ceil( f) Next highest whole number

cos( f) Cosine oif r

degtorad(d) Turn d into radians

exp( f) e (2.71828...) raised to the f power
floor( f) Next lowest whole number

frac(f) Fractional (non-whole number) part of f
In(f) Log to the base e (2.71828...) of f
log2(f) Log to the base 2 of f

log10( f) Log to the base 10 od f

radtodeg( r) Turn r into degrees

random( f) A random number between 0. and f
round( f) Round f to the nearest whole number
sign( f) The sign of f (-1. or +1.)

sin(r) The sin of r

sqr( f) The square of f

sqrt(f) The square root of f

tan(r) The tangent of r

Oregon State University
Computer Graphics
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mijb — July 20, 2011



General Information

* You can create conditional execution with an ‘if-else’ block

if [ Paused )
{
Speed = Fire.speed; S/ remember the existing speed
Fire.speed = 0. A4 met the current speed to 0O
¥
else
{
Fire.apeed = Speed; f/ restore the previous speed
H

* You can create a loop with a ‘for’ block

did primitive hegin( pr linestrip j;:
for([ angle = 0.; angle <= 1440.; angle += 10. )
{
radians = DegreesToRadians * angle:
*x = R * cosiradians):;
z = R % gin(radians):
v = K % angle;
did wvertex( X, ¥, 2 ]:
H

“ for( initial-settings ; keep-going-if-this-is-true ; do-this-in-between-loops ) “

Oregon State University
Computer Graphics
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Note Game Maker’s Automatic Color-coding when you
Enter a Script — this helps prevent typos

' Execute Code

=101 x|

Comments begin with *//" and

globalvar Faused; A7 astarts out as Ffalse

globalvar Speed:

Paused = ! Paused; A toggle the value of Paused false «-
S turns to true on the fi press

if | Paused )
{

V|-\Q‘n@|xaﬁ|}3¢.§§7“ﬁ|@ APpIiesTu:iW
{ =

| _— Object names are purple

are green

Property names are blue

Speed = FifTe.speed; // remember the exisiin
Fire.speed-iﬂr., set the current speed to O

¥

else
{
Fire.speed = Speed; S restore the previcus speed

H

Special constants are red

Special variables are blue

If these colors don’t come up, then you've spelled something wrong!

Beware: names of things in scripts are all case-sensitive. That is, ‘a’ #A

Oregon State University
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Particle Systems — Pro Edition Only

A Particle System is a technique used in computer
graphics to simulate the appearance of wispy, fuzzy, or
explosive objects with discrete particles. Think of fire,
smoke, dust, sand, clouds, tornados, flowing and
spraying water, rain, snow, star fields, comets, plants,
etc.

One of the first entertainment uses of a particle system
was the Genesis Demo in Star Trek II: The Wrath of
Khan.

More recently, particle systems were used to create the
waterfall scene in Cars.

You need the Pro version of Game
Maker to use particle systems

Orego =g
Con|




05U

The Particle System Process

The basic process is:

v

Update
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Particle Systems
To create a Particle System:

1. Call a Create particle system (under the Extras tab) once, usually from a Create event.
At the same time, set the characteristics of the particle type numbers, set the color
range, the life expectancy range, and the motion type.

2. Whenever you want the particle system to start displaying, call a Create emitter and
Burst or Stream type method.

Ewents: Achions:

* | Create particle system

* | Create particle type O

o In this case, all actions were placed
& | Set color for type O under this object’s Create trigger

B so the particle system would go of f
*' Set life for type 0 right away.

* | Set motion far tppe O

Create emitter 0

« | Burzt tppe O from emitter O

~ J
Usu Computer Graphics
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Particle Systems

-
type id: Jtvpe 0 éL type id: I.h.'r'I:'E a é!a
shape: |spark =) shape; |mixed =)
min size; |0 color2: =
max size; (1.5 start alpha; |1
size increment; |0 end alpha: |.2
s OK “ Cancel s OK “ Cancel
Shape, size, and growth parameters Color ‘lmd ‘rr'ar(\)sparency ranges for
for particle type 0 particle type

Oregon State University
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Particle Systems

"" "'-*
type id: Jtvpe 0 éL type 1d: I.h.'r'I:'E a é!a
mir life; |50 min speed: |1
max life; |150 max speed: |10
min dir: {0
max dir; |260
friction: |0
s OK “ Cancel s OK “ Cancel
Life expectancy range for particle Speed and direction ranges for
type O particle type O

Oregon State University
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Particle Systems

Create Emitker

emitter id: I]E!mitter[l é!a
shape: |rectangle éL

wmin: (200

wmax; |50

ymir; | 300

ymax: |350
v OK > Cancel

05U

Where to emit these particles from

Oregon State U

niversity

Computer Graphics

Burst from Emitker

,
5
+

ernitter id: I]ElTlittEfD I'EL

particle type: [tvpe 0 =
numnber; (100

o OF . Cancel

How many particles to burst forth
(you can also have them continuously
stream)
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Particle Systems

What it looks like
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Game Maker 3D — Pro Edition Only

1. Only works with the Pro version of
Game Maker

2. Doesn'’t interoperate with the 2D
graphics part of Game Maker

3. Is script-based only.

4. You place an initialization script in an
object’s Create event.

5. You place a re-draw script in an
object’s Draw event.

Your game

12D

2D Parts of Game
Maker: backgrounds,
sprite_s, etc

3D

Graphics System

Good References for Game Maker 3D:

http://cs.oregonstate.edu/~mjb/gamemaker
http://gamemaker _wikia.com/wiki/Game_ Maker and_ 3D
http://tysonc.net/tutorials/gm6-d3d-from-the-ground-up
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Sample Initialization Script

globhalvrar Rot¥:

did starti);:

d3d set projection ortho( 0., 0., roow width, room height, 0.

did set perspective| true );

Bot¥ = 0.:

1:

Oregon State University
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Sample Draw Script

glohalvrar Rot¥;

Fot¥ += 10.:

did transform set rotation y[ Rot¥ );

did transform add rotation x( 20.

1:

did transform add translationi 200.,

draw set color( ¢ _green |;

did primitive begin{ pr linestrip |:

dad wertex( -30.
did wvertexi( 30.
did wertex( 30.
did wvertex( -30.
did wertex( -30.
did wvertex( -30.
did wertex( 30.
dad wertex( 30.
did wertex( -30.
did wvertex( -30.

did primitive end(]:

did primitive begin( pr linelist
-30.
30.
-30.
30.
-30.

dad wvertex( 30
did wvertex( 30.
dad wertex( 30.
did wvertex( 30.

dad wertex( -30.
did wertex( -30.
did primitive end():

,

= r

-3a

-3a

“r
-30.
30.
30.
-30.
-30.
-30.
30.
30.
-30.

-r
-30.
30.
30.
30.
30.

-30.
-30.
-30.
-30.
-30.
30.
30.
30.
30.
30.

30.

"
L

.
L4

"
.

"
L4

"
.

)
)
)
]
)
)
)
]
)
]

"
L

.
L4

"
L
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LY
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L L )
-
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What Does This Program Do?

The wireframe cube rotates in 3D
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How Does it Do it?

Let’s start with Game Maker’s coordinate system conventions

Game Maker 3D uses a Left-handed Coordinate System with Right-handed Rotations, like this:

Y

Oregon State University
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Why is this called a “Left-handed Coordinate System”?

Hold up your left hand. Think of your thumb as X, your

7 forefinger as Y, and your middle finger as Z. Those 3
fingers form an axis system that looks like the one Game
maker uses. X goes to the right, Y goes up, and Z goes
into the screen.

—» X

Why is this called “Right-handed Rotations”?

Hold up your right hand and place your thumb in the
direction of the +X axis. The way your fingers
— naturally want to curl shows the direction that is
U +X considered a positive rotation. Try this on the other
2 axes.

These are just the conventions that Game Maker has chosen to use. There is nothing magical
about them. Other graphics systems use different conventions.

Oregon State University
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Back to “How Does it Do it?”

Now draw a 3D box:

— X

Oregon State University
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How Does it Do it?

You draw the 3D box with 611()'pCﬂr“: To see what a LAnes#TWD(uqd
Linestrip and 3 lines in a Linelist Linelist are, go to the next page...
Note that the box is drawn d3d—g;;mi;::ﬂefgf pfgéinef;;ip] i
around the origin, that is, the X, d3d vertex{ 30., -30., -30. |
Y, and Z coordinates are both d3d_vertex| 30., 30., -30. 1:
positive and negative. Even if ¢id_vercex( -30., 30., -30. )/
. did wertex( -30., -30., -30. I:
you don't want the box to end up a3d vertex{ —-30.. —30.. 30. i:
at the origin, in computer d3d_vertex| 30., —30., 30. 1;
graphics we typically draw the @3d _vertexi 30., 30., 30. 07
.. . did wvertex|( -30., a0., a0. 1:
Y original object there and move d3d wvertex{ —30.. —30.. 30. ):
T it later. d3d_primitive end{);

did primitive begin( pr linelist |;
d3id wertex( 30., -30., -30. H

T r
did wvertex( 30., -30., 30. ):
did wertex( 30., 30., -30. )
did wvertex( 30., 30., 30. )
did wertex( -30., 30., -30. )
—>X d3d wertex( -30., 30., 30. ):

did primitive end(]:
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Geometric Primitive Topologies (Connections)

1
® ¢°

pr_trianglelist

Oregon State University
Computer Graphics

<1

®:—eo,

pr_linelist
1 2
0
3
S 4

pr_trianglefan

1 2
3
S 4
pr_linestrip
1
3
4 5

pr_trianglestrip

dEd_Erim_itive_]::ueg_ini pr linestrip |:
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Connecting the Dots

de_ErimItive_hegEni pr_linestrip ):
A did wvertex( -30., -30., -30. )

\/ B did wertex( 30., -30., -30. ):
C d3d wertex( 30., 30., -30. }:
T‘ D did wertex( -30., 30., -30. ):

A d3id vertex| -30., -30., -30. };

E d3d wertex( -30., -30., 30. ):

ZZ F d3d wertex( 30., -30., 30. i:

G did wertexi( 30., 30., 30. ):

H did wvertex( -30., 30., 30. ):

E d3d wertex( -30., -30., 30. ):
did primitive endi]:

G
d3id primitive begin( pr linelist |;
D B 43d wertex( 30., -30., -30. H
c F did vertex( 30., -30., 30. );
C d3d wertex(| 30., 30., -30. ):
E F —_ X G did vertex{ 30., 30., 30. ):
D d3d wertex( -30., 30., -30. 1:
A B H d&3d wertex( -30., 30., 30. ]:

did primitive end(]:

Oregon State University
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You Don’t Have to Manually List All Coordinates

A spiral is just a circle that gradually

. i lifts up in the air. We use sines and
Try computing them to make a spiral! cosines to get the points on the

R= 75.; /¢ radius of the spiral the sin and cos functions are in
E = 0.10; A4 how muck to spiral up . ..

L = z00. /4 axis length radians, not a’eg/"ee.s! (ThlS IS
PL = 3.18155265; consistent with all programming
DegreesToRadians = PIS180.: /. convert degrees to radians

languages.)

did transform set rotation ¥ mouse x J:
did transformw add rotation [ wouse ¥ | ;
did transforw add translation( =200., 200., 0. ];

draw set colori o black j:
S draw the spiral:

did primitive hegin( pr linsstrip ):
for( angle = 0.; angle <= 1440.; angle 4= 10. )

{
radians = DegreesToRadians ¥ angle:
*x = R * cosiradians):
z = R * giniradians):
v = K % angle;
did wertex( X, ¥, = )7
}

d3id primitive end();
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Transformations

glnhalvrar RAt¥:

Fot¥ += 10.:

did transforw set rotation vy Rot¥ );

did transformw add rotation ={ Z0. );

did transformw add translation( 200., 200., 0. ]:

There is a computer
graphics concept called the
Current Transformation (CT)
that is the accumulation of
multiple movements. Every
(X,Y,Z) that you ask to have
drawn gets modified by the
CT before it is really drawn.

Y

A,

mjb — July 20, 2011
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Transformations

_—

Set the CT to a rotation about
the Y (vertical) axis

glnhalvrar RAt¥:

Rot¥ += 10.: /
did transforw set rotation vy Rot¥ );

did transform add rotation X[ 20. ] <=
did transformw add translation( 200., 200., 0. ]v\

Add to that a rotation about
the X (horizontal) axis

Add to that a translation away
from the corner of the screen

Because the value of
RotY is increasing each
time the box is drawn,
the box will rotate on
the screen.

The phrase:
RotY +=10.;

Means “increment RotY by 10.”
and is the same as saying:

RotY = RotY + 10.;

Computer Graphics
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You Can Also Hook Transformations Up to the Mouse

did transform set rotation Fi mouse X
did transform add rotation

mouse_x and mouse_y are built-in Game Maker variables
that tell you the current mouse position

Oregon State University
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Setting Colors

There are some built-in color names, such as:

draw set color( o green |; C_red
c_yellow
c_green
c_blue
c_white
c_black
C_gray
c_silver

You can also create your own color mixes with a call to:
make_color rgb(r, g, b);

where 0 <r,g,b <255

So, you could make orange by saying:

orange = make_color _rgb( 255, 128, 0 );
draw_set _color( orange );
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A Handy Way to Envision Your 3D Scene

Create X, Y, and Z axes in red, green, and blue

did primitive begin( pr 1

dod wertex( L, 0., 0.

did wertex( O, L, 0.

dod wertex( 0O, 0., L
did primitive endl():

inelist ):

draw set color( o red );
did wvertex( 0., 0., 0.

1
1

draw =&t _color( o green |:
did wvertex( 0., 0., 0.

1:
1:

draw set color( c blues |;
dod wertex( 0., 0., 0.

1
1

Oregon State University
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Textures

A computer graphics “texture” is an image that
can be stretched onto a piece of geometry. It
makes the scene more realistic, or at least more
interesting. To create a texture in Game Maker:

* Game Maker 7.0 Pro: 3dtestZ.gmk

File Edit Resources Scripts  Run i

IB3H Ze > D €
1. Right-click on the Backgrounds word here and ___| :E oprites
select Create Group. Provide the group name ‘@{:»Backgmunds

Textures (this keeps your texture images
separate from your background images)

Scripts

2. Go to Resources— Create Background 7= Fonts

. . . . . -4 Time Lines
3. S.elect an image. Give it a unique name, tex0 in 505 Objects

this case. % (ObjectaD
+-~) Rooms

----- lﬂ zame Infarmation
----- lﬂ [Glabal ame Settingz

----- |ﬂ Extenszion Packages
Oregon State University
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Textures

The only trick to using an image as a texture is that texture images must have
pixel dimensions that are powers-of-two. For example, 64x64 or 128x64 or
256x64 would all work. 65x127 would not.

(This is a graphics card limitation, not a Game Maker limitation.)

T

1.

Then, regardless of the actual pixel
dimensions of the texture image:

The left edge is called S = 0. S=0. S
The right edge is called S = 1.
The bottom edge is called T = 0.
The top edgeiscalled T = 1.

1.

T=0.

Oregon State University
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S=

0.

T

1. Textures

1 In the Create event action, define a “Texture

S
ID” with the image you want to use.

r i R
B Execute Code |LI|EHE|
v @ Q| ¥ aa B | O L &) Applies To: (%) Self O Other O Object;

i

glohalrar Fot¥:
glohalvrar Tex0OId:

did starti):

did set projection orthof 0., 0., room width, room height, 0. }:

did set perspective( true |:
Tex0Id = background get texture( "Tex0" |];

Rot¥

background get texturelback)

11/12; 15
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Textures

(X2, Yo, Zo, S, 1)
T

1.

(X1, Y15 Z4, 81, 1)

T=0. (X0» Yor Zo» So» to)

Then, when drawing an object, give each vertex an S and
T coordinate in addition to X, Y, and Z

Oregon State University
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(X2, Yo, Zo, S, 1)

(X0» Yor Zo» So» to)

Textures

(X1, Y15 Z4, 81, 1)

glohalvrar BRot™:
glohalvrar Tex0OId:

Rot¥ 4= 10.;
did transform set rotation y{ Rot¥ ):
did transform add rotation ={ 2Z0. j:

d3d transform add translation( 200., 200., O.

draw zet color( o green |:

did primitive hegin texture| pr trianglelist

dicd wvertex texture( —40., P P i
did vertex texturei 40., . . ;
did vertex texturel 0., , . :

did primitive endi):

1:

, Tex0Id ):
0. 1:
1
1:

<—t*8 ool
P\J—————+>D oo

i.
| |
X, , S,

Then, when drawing an object, give each vertex an S and
T coordinate in addition to X, Y, and Z

Oregon State University
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draw set color( o yvellow ):
did primitive begin texture( p

did vertex texture( -40.,
did wvertex texture(| 40.,
did vertex texturel| a..,

did primitive endf():

draw set color( c red ):
d3id draw block(| -10., -10., -1

r trianglelisc, Tex0Id |;
., 0., o., 0. 1;:
., 0., 1., 0. 3:
40., 0., 1., 1. i:

DN:., i0., 10., Tex0Id, 0O,

1:
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Projections

All 3D computer graphics programs need to project from the 3D of your program
to the 2D of the screen. You, the programmer, need to help it do that. There
are two major kinds of projections.

Orthographic — lines that are parallel in 3D remain
parallel in 2D. Things don’t get smaller as they
get farther away from you.

Easier to line things up

Perspective — lines that are parallel in 3D don't
necessarily remain parallel in 2D. Things do get
smaller as they get farther away from you.

More realistic
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Projections

All 3D computer graphics programs need to project from the 3D of your program
to the 2D of the screen. You, the programmer, need to help it do that. There
are two major kinds of projections. You usually specify the projection you want
in the Create event action:

[ —— i
B Execute Code |;||E|[Z|

| Applies To: (& Self ) Other ) Object;

SetS S|Ze Of the globalvar Rot¥;
VieW globhalvray Tex0OId:

d3d starti();

did set projection orthof 0., 0., room width, roowm height, 0. ):
did set perspectivel true |:
TurnS Tex0Id = background get texture( "Texd™ |;

perspective on

Rot¥

backaground_get_texturelback)

11/12; 15
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