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Chapter 1 So you want to create your own computer

games
Playing computer gamesis fun. But it is actudly more fun to desgn your own computer
games and let other people play them. Unfortunately, creating computer games is not
easy. Commercid computer games as you buy nowadays typicaly teke one to three years
of development with teams of anywhere between 10 and 50 people. Budgets easily reach
in the millions of dollars. And dl these people are highly experienced: programmers, art
desgners, sound technicians, etc.

So does this mean that it isimpossible to creste your own computer games? Fortunately
not. Of course you should not expect that you could creste your own Quake or Age of
Empires within afew weeks But that isaso not necessary. A bit Smpler games, like
Tetris, Pacman, Space Invaders, etc. are dso fun to play and alot easer to creete.
Unfortunately they gtill require good programming skills to handle the grgphics, sounds,
user interaction, etc.

But here come Game Maker. Game Maker has been written to make it alot eeder to
create such games. Thereis no need to program. An intuitive and easy to use drag-and-
drop interface dlows you to create your own games very quickly. Y ou can import and
cregte images, sorites (animated images) and sounds and use them. Y ou easlly define the
objectsin your game and indicate their behavior. And you can define appedling rooms
with scrolling backgrounds in which the game take place. And if you want full control
thereis actudly a smpleto use programming language built into Game Maker that gives
you full control over whet is hgppening in your game.

Game Maker focuses on two-dimensona games. So no 3D worlds like Quake. But
don't let this put you down. Many great games, like Age of Empires, the Command &
Congquer series, and Digblo use two-dimensond sprite technology, even though they
look very 3-dimensond. And designing two-dimensond gamesisalot eeser and fadter.

Probably the best part is that Game Maker can be used free of charge. And there are no
redtrictions on the games you cregte with it. No nag screen, and you can even sl them if
you like. See the enclosed license agreement for more detalls.

This book will tel you dl you need to know about Game Maker and how you can creste
your own games with it. Please redlize thet, even with a program like Game Maker,
designing computer games is not completdly trivid. There are too many aspectsthat are
important: game play, graphics, sounds, user interaction, etc. Start with essy examples
and you will redize that cregting gamesis greet fun. Also check the web ste

hitp:/Aww.csuu.nl/~markov/gmaker/index.ntml

and the forum there for lots of examples, ideas, and help. And soon you will become a
master game maker yoursdf. Enjoy.



Chapter 2 Installation

Y ou probebly dready did thisbut if not, hereis how toingdl Game Maker. Smply run
the program grraker . exe. Follow the on-screen ingructions. You can inddl the
program anywhere you like but you best follow the default suggestions given. Once
ingdlation is completed, in the Start menu you will find arew program group where you
can gtart Game Maker and reaed the documentation. Besides the Game Maker program
aso the documentation is inddled, together with the help file.

Within the inddlation folder (default C: / Pr ogr am Fi | es/ Game_Maker 4/ ) there will
be anumber of other folders.
exanpl es: contains anumber of example games, for you to check and/or
change.
spri t es: containsacollection of freeware (animated) oritesthat can be used in
your games. The following people donated sprites:

0 Primamania, see hitp://primamaniafateback.comy.

0 Morphoss, see http:/Mww.geocities.com/morphos sgames.

o Billy McQuown.

backgr ounds: contains a number of freeware background images that you can
usein your games.

sounds: contains a number of freeware sound effects that you can use in your
games.

ti | es: contansanumber of tile sets that can be used when cresting
backgrounds (see Chapter 15). The following tiles sets were created by others:

o platfornml_16x16. bnpandpl at f or n2_16x16. bnp aretile sets
for platform games. They are copyright Ari Feldman. See the website
http:/Awvww .arifeldman.com/freg/spriteib.html for more informetion.

0 rpgl 24x24. bnp andr pg2_24x24. bnp are useful for strategy
games. They are reduced version of the sets crested by Hermann
Hillmann as part of the charpack. See the charpack website
http://mwww.vbexpl orer.com/charpackl.asp for more information.

0 km 16x16. bnp,pk_16x16. bnp and ps_16x16. bnp were created
by em.b.u. See http://www.embu.gjb.net for conditions d use and other
tile sets.

scri pt s: contains some useful scripts (see Chepter 18).
The sprites, backgrounds, sounds, and tiles are not directly part of Game Maker but were
taken from freeware collections.

Game Maker requires a modern Pentium PC running Windows 95, 98, NT, 2000, Me, or
later. It requires a screen resolution of at least 800x600 and 65000 (16-bit) colors. It
reguires DirectX to be ingtdled on your computer. When designing and testing games,
memory requirements are pretty high (at leest 32 MB and preferably more). When just
running games, the memory requirements are alot less severe and depend alot on the
type of game.



Chapter 3 The global idea

Before ddlving into the possibilities of Game Maker it isgood to first get afeding for the
globd idea behind the program. Games crested with Game Maker take place in one or
more rooms. (Rooms are flat, not 3D, but they can contain 3D-looking graphics)) In these
rooms you place obj ects, which you can define in the program. Typicd objects are the
wadls, moving bals, the main character, mongters, etc. Some objects, like wdls, just St
there and don't do anything. Other objects, like the main character, will move around and
react to input from the player (keyboard, mouse, joystick) and to each other. For example,
when the main character meats amongter he might die. Objects are the most important
ingredients of games made with Game Maker, S0 let ustak a bit more about them.

Frgt of dl, most objects need some image to make them visble on the screen. Such
imagesarecdl sprites. A soriteis often not asingle image but a st of imagesthat are
shown one after the other to creste an animation. In thisway it looks like the character
waks, abdl rotates, a gpaceship explodes, etc. During the game the sprite for a particular
object can change. (So the character can look different when it walks to the left or to the
right.) Y ou can create you own sprite in Game Maker or load them from files (e.g.
animated GIF' ).

Certain thingswill hgppen to objects. Such happenings are cdled events. Objects can take
certain actions when events happen. There are alarge number of different eventsthat can
take place and alarge number of different actions that you can let your objects take. For
example, there is acreation event when the object gets created. (To be more precise,
when an ingtance of an object gets created; there can be multiple ingtances of the same
object.) For example, when abal object gets crested you can give it Some mation action
such that is starts moving. When two object meet you get acollision event. In such acase
you can make the bal stop or reverse direction. Y ou can dso play asound effect. To this
end Game Maker lets you define sounds When the player presses a key on the keyboard
thereis a keyboard event, and the object can take an gppropriate action, like moving in
the direction indicated. | hope you get the idea. For each object you design you can
indicate actions for various events, in thisway defining the behavior of the object.

Once you have defined your objects it is time to define the rooms in which they will live
Rooms can be used for levelsin your game or to check out different places. There are
actions to move from one room to another. Roomsfirg of dl have abackground. This
can be asmple color or an image. Such background images can be created in Game
Maker or you can load them from files. (The background can do alot of things but for the
time being, just congder it as something that makes the rooms look nice)) Next you can
place the objects in the room. Y ou can place multiple ingtances of the same object ina
room. So, for example, you need to define just one wall object and can use it a many
places. Also you can have multiple instances of the same monster objects, aslong asthey
should have the same behavior.

Now you are ready to run the game. Thefirst room will be shown and objects will come
to life because of the actionsin their crestion events. They will start reacting to each



other due to actionsin collison events and they can react to the player using the actions
in their keyboard or mouse events.

So in summary, the following things (often caled resources) play acrucid role
objects: which are the true entities in the game
roons the places (levels) in which the objectslive
sprites: (animated) images that are used to represent the objects
sounds: these an be used in games, ather as background music or as effects
backgrounds: the images usad as background for the rooms

There is actudly one other type of resource: scripts. Scripts are smdl pieces of code that
can be used to extent the possbilities of Game Maker . They will be trested in the

advance chapterslater in this book.



Chapter 4 Let us look at an example

It isgood to firg have alook a how to make avery smple example. Thefirg gepisto
describe the game we want to make. (Y ou should dways do thisfirg; it will saveyou a
lot of work later.) The game will be very smple Thereisabal that is bouncing around
between some walls. The player should try to dick on the bal with the mouse. Each time
he succeeds he gets a point.

As can be seen we will require two different objects: the bal and the wal. We will dso
need two different sorites: one for the wall object and one for the bal object. Findly, we
want to hear some sound when we succeed in dicking on the bal with the mouse. We
will just use one room in which the game takes place. (If you don’t want to meke the
game yoursdlf you can load it from the Exanpl es folder under thenamet ouch t he
bal | . gnd.)

Let usfirg make the sprites. From the Add menu sdlect Add Sprite (you can dso usethe
appropriate button on the toolbar). A form will open. In the Name fidd type “wal”.

Sdlect the L oad Sprite button and choose an appropriate image (you can find onein the
maze folder). That isdl and you can close the form. In the same way, cregte abdl sprite.

Next we make the sound. From the Add menu sdlect Add Sound. A different form
opens. Give the sound a name and choose L oad Sound. Pick something gppropriate and
check whether it isindeed a nice sound by pressing the play button. If you are satisfied,
cdosetheform.

The next gep isto create the two objects Let usfirst make thewal object. Again from
the Add menu choose Add Object. A form will open thet looks guite a bit more complex
than the oneswe saw so far. At the left there is some globd information about the object.
Give the object an gppropriate name and from the drop down menu pick the correct wall
gporite. Becauseawall is 0lid you should check the box labded Solid. That isdl for the
moment. Again create a new object, nameit bal, and give it the bal sprite. We don't
make the bal solid. For the bal we need to define some behavior. In the middle you see
the events. Sdect the creation event. At the far right you see al the possible actions, ina
number of groups. From the move group choose the action with the 8 red arrows and
dragit to thelig in the middle. This action will make the object move in a particular
direction. Once you drop it in the action list adidog pops up in which you can indicate
the direction of motion. Select dl the 8 arrows to choose arandom direction. Y ou can
leave the speed as 8. Now close the didog. So now the bal will start moving at the
moment it is created. Secondly we have to define what should happen in the case of a
collison event with thewall. Find the collision event button (with the two little red

arrows hitting each other) and in the drop down menu sdlect the wall object. For this
event we need the bounce action. (Y ou can see what each action does by holding the
mouse gill aboveit.) Findly we need to define what to do when the user pressesthe left
mouse button on the ball. Find the corresponding event and select the Ieft mouse button
from the pop-up menu. For this event we need afew actions: one to play a sound (can be
found in the group of Misc. actions) and one to change the score (in the same group) and



two more to move the bdl to a new random position and moving in anew direction (in

the same way as in the creation event). For the sound action, select the correct sound. For
the score action, type in avaue of 1 and check the Relative box. Thismeansthat 1 is
added to the current score. (If you make a mistake you can double dlick the action to
change its settings.)

Our objects are now ready. What remainsis to define the room. Add a new room to the
game, again from the Add menu. At the right you see the empty room. At the left you
find some properties that you can change, like the width and height of the room. At the
bottom left you can sdect an object in the pop-up menu. By dicking in the room you can
place ingtances of that object there. Y ou can remove instances using the right mouse
button. Creete a nice boundary around the room using the wdll object. Findly place 1 or 2
bal objectsin the room. Reedy.

Now it istimeto test our game. Press the Run button and see what hagppens. If you made
no mistakes the bal starts moving around. Try dicking on it with the mouse and see what
happens. Y ou can stop the game by pressing the <Esc> key. Y ou can now make further
changes.

Congratulaions. Y ou meade your firg little game. But | think it is now time to learn a bit
more about Game Maker .

10



Chapter 5 The global user interface
When you gart Game Maker the fallowing form is shown:

= Game Maker: <new game> O] x|
File Edt Add Bun “Window Help

DEHE PP GEODESE| €

@ Game Information
----- E* == Game Options

Sprites
Sounds
Backgrounds
Scripts
Objects
Rooms

At the left you see the different resour ces, mention above: Sprites, Sounds, Backgrounds,
Scripts, Objects, Rooms and two more: Game Information and Game Ogptions. At the top
thereis the wel-known menu and toolbar. In this chapter | will describe briefly the
various menu items, buttons, etc. In the later chapters we discuss anumber of themin
detail. Note that many things can be achieved in different ways: by choosing a command
from the menu, by dicking abutton, or by right dicking on aresource.

5.1

File menu

In the file menu you can find some of the usud commands to load and savefiles plusa
few specid ones

New. Choose this command to dart creating a new game. If the current game was
changed you are asked whether you want to save it. Thereisdso atoolbar button
for this.

Open Opensagame file. Game Maker files have the extenson .gmd. Thereisa
toolbar button for this command. Y ou can dso open agame by dragging thefile

to the Game Maker window.

Save. Saves the game design file under its current name. If no name was pecified
before, you are asked for anew name. Y ou can only use this command when the
file was changed. Again, there is atoolbar button for this.

Save As. Savesthe game design file under a different name. Y ou are asked for a
new name.

1



Create stand-alone. Use this to create a sand-done verson of your game that
you can digtribute to other people. Y ou will get more information about

digributing gamesin Chapter 22.

Import scripts. Can be used to import useful scripts from files. Thiswill be
discussad in more detall in Chapter 18.

Export scripts. Can be used to save your scriptsin afile, to be used by others.
Again see Chapter 18.

Prefer ences. Here you can set a number of preferences about Game Maker . They
will be remembered between different cdls of Game Maker. The following
preferences can be set:

o0 Show recently edited gamesin the file menu. If checked the four most
recently edited games are shown in the file menu.

0 Usecompression when saving games If checked imagesin game files
are compressed. This consderably reduces the game file size but will
dightly increase loading and saving times.

0 Keep backup copies of files If checked the program saves a backup copy
of your game with the extenson .bak. Change this back to .gmd and you
can useit agan.

0 Hidethedesgner and wait whilethe gameisrunning. If checked,
when you run the game, the designer window will disgppear and come
back when the game is finished.

0 Run gamesin secure mode. If checked, any game created with Game
Maker that runs on your machine will not be dlowed to execute externd
programs or change or ddete files a a place different from the game
location. (Thisis asafeguard againg Trojan horses.) Checking this might
meake that certain games don't work correctly.

0 Inobject properties, show hintsfor actions. If checked, in the object
properties form, when you hold your mouse over one of the ections, a
description is shown.

0 Scriptsand code. See Chapter 18 for more information about these
preferences.

0 Image editor. Default Game Maker uses a built-in editor far images. If
you have a better other image editing program you can indicate here to use
adifferent program for editing the images.

Recent Files. Unless disabled in the preferences, the last four games you worked
on are given here, such that you can open them with asmple mouse dick.

Exit. Probably obvious. Pressthisto exit Game Maker. If you changed the current
game you will be asked whether you want to saveit.

5.2 Edit menu

The edit menu contains a number of commands thet relate to the currently sdected
resource (object, prite, sound, etc.) or group of resources. Depending on the type of
resource some of the commands might not be avallable.

Insert resour ce. Insert anew ingtance of the currently sdected type of resource
before the current one. (If you selected a group of resources the resource is added



in the group.) A form will open in which you can change the properties of the
resource. Thiswill be treated in detall in the following chapters.
Duplicate. Makes a copy of the current resource and adds it. A formisopened in
which you can change the resource.
Insert group. Resources can be grouped together. Thisis very useful when you
make large games. For example, you can put dl sounds related to a certain object
inagroup, or you can group dl objectsthat are used in aparticular level. This
command creates a new group in the currently selected resource type. Y ou will be
asked for aname. Groups can again contain groups, etc. Asindicated below you
can drag resources into the groups.
Delete. Deletes the currently selected resource (or group of resources). Be careful.
This cannat be undone. Y ou will though be warned.
Rename. Give the resource anew name. This can dso be donein the property
form for the resource. Also you can select the resource and then dick on the
name.
Properties Use this command to bring up the form to edit the properties. Note
thet dl the property forms gppear within the main form. Y ou can edit many of
them at the sametime. Y ou can dso edit the properties by double dicking on the
resource.
Show Object Information Using this command you can get an overview of dl
objectsin the game.
Note that al these commands can dso be given in adifferent way. Right-dick on a
resource or resource group, and the appropriate pop-up menu will appeer.

5.3 Add menu

In this menu you can add a new resources of each of the different types. Note thet for
each of them there is dso a button on the toolbar and a keyboard shortcuit.

54  Window menu
In this menu you find some of the usuad commeands to manage the different property
windowsin the main form:
Cascade. Cascade dl the windows such thet each of them is partidly visble.
Arrange | cons. Arrange dl the iconified property windows. (Useful in particular
when reszing the main form.
Close All. Close dl the property windows, asking the user whether or not to save
the changes made.

5,5 Help menu

Hereyouflnd some commands to help you:
Contents. Here you can access the ortline verson of this document.
How to use help. In case you do not know, some help on using help.
Web site. Connect you to the Game Maker website where you can find

information about the most recent verson of Game Maker and collections of
games and resources for Game Maker. | recommend that you check out the Site at
least once amonth far new information.

13



About Game M aker. Give some short information about this verson of Game
Maker .

5.6 Theresource explorer

At the left of the main form you find the resource explorer. Here you will see atree-like
view of dl resourcesin your game. It works in the same way as the windows explorer
and you are mogt likdly familiar with it. If an item hasa+ ggn in front of it you can dick
on the sign to see the resourcesingde it. By dicking on the— sign these disappear again.

Y ou can change a name of a resource (except the top level ones) by sdecting it (with a
sngle dick) and then dicking on the name. Double click on resource to edit its

properties. Use the right mouse button to access the same commands as in the Edit menu.
Y ou can change the order of the resources by clicking on them with the mouse and
holding the mouse button pressed. Now you can drag the resource (or group) to the
gppropriate place. (Of course the place must be correct. Y ou eg. cannot drag asound into
theligt of prites)

14



Chapter 6 Defining sprites

Sorites are the visud representations of dl the objectsin the game. A soriteis either a
sngleimage, drawn with any drawing program you like, or asat of images that, when
played one of the other, ook like an animated mation. For example, the fallowing four
images form a sprite for a Pacman moving to the right.

image 0 imange 1 image & image 3
When you make a game you sart by collecting a st of nice sprites for the objectsin your

game. A collection of sprites, both gatic an animated, is provided with Game Maker.
Other sorites can be found on the web, normaly in the form of animated gif files.

To add a gorite, choosetheitem Add Sprite from the Add menu, or usethe
corresponding button on the toolbar. The fallowing form will pop up.

&7 Sprite Properties ;lglﬁl

Marne: Isprite[l n

Standard | Advanced

Width: 32 Height: 32

MHumber of subimages: 4
Shawy: {}=.| 0 +|

v Transparent

Edit Spiite |

W OK |

At the top you can indicate the name of the sprite. All sprites (and al other resources)
have aname. Y ou best give each sprite a descriptive name. Make sure dl resources get
different names. Even though thisis not gtrictly required, you are strongly advised to only
use letters and digits and the underscore symbol (1) in aname of asprite (and any other
resource) and to let is start with aletter. In particular don’t use the space character. This
will become important once you start using code.
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There are two tabs, labded Standard and Advanced. For the moment we will only talk
about the standard options. The advanced ones can be found in Chapter 13

Toload agorite, click on the button Load Sprite. A sandard file didog opensinwhich
you can indicate the sprite. Game Maker can load many different grgphicsfiles. When
you load an animated gif, the different subimages form the sprite images. (Note that
compressed animated gifs cannot be loaded.) Once the sprite isloaded the first subimage

is shownon the right. When there are multiple subimages, you can cyde through them
using the arrow buttons.

The checkbox labded Trangpar ent indicates whether the background should be
considered as being trangparent. Mot sprites are trangparent. The background is

determined by the color of the leftmost bottommost pixel of the image. So make sure that
no pixel of the actud image hasthis color. (Note that gif files often define their own

trangparency color. Thiscolor isnot used in Game Maker.)

With the button Edit Sprite you can edit the sprite, or even create a completely new
sorite. For more information on creating and changing sprites, see Chapter 13.
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Chapter 7 Sounds and music

Most games have certain sound effects and some background music. Some useful sound
effects are provided with Game Maker. Many more can be found on the web.

To add a sound resource to your game, use theitem Add Sound in the Add menu or use
the corresponding button on the toolbar. The fallowing form will pop up.

4} Sound Propen 10| x|

M arne: Isu:uund[l

Standard | fdvanced I

K.ind: \wave

Time: 74 mzec.

As before, at the top you can change the name of the sound resource. Again you have two
tabs, Standard and Advanced We only discuss the standard option here. For more
information on the advance tab, see Chapter 14.

Toload a sound, press the button labeled L oad Sound. A file sdlector didog popsup in
which you can sdect the sound file. There are two types of sound files, wave filesand
midi files (For information on mp3 files see Chapter 14.) Wave files are used for short
sound effects. They use alot of memory but play ingantaneoudy. Use these for dl the
sound effectsin your game. Midi files describe music in adifferent way. Asaresult they
usealot lessmemory, but they are limited to ingtrumenta background music. Also, only
onemidi sound can play at any time.

Once you load amusic file its kind and length are shown. Y ou can listen to the sound
using the play button.
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Chapter 8 Backgrounds

Thethird type of basic resources is backgrounds. Backgrounds are usudly large images
that are used as backgrounds (or foregrounds) for the roomsin which the game takes
place. Often background images are made in such away that they can tile an areawithout
visud cracks. In thisway you can fill the background with some pattern. A number of
such tiling backgrounds are provided with Game Maker. Many more can be found on the
web.

To add a background resource to your game, use theitem Add Background in the Add
menu or use the corresponding button on the toolbar. The following form will pop up.

=101.xI

Hame: Ibackgruundﬂ
Standard | Advanced

Width: 80 Height: 80

[~ Transparent

Edit Background |

W OK

Agan you can provide aname, and again there are Standard and Advanced tabs. For
more information on the advanced options, see Chapter 15. Press the button L oad
Background to load a background image. Game Maker supports many image formats.
Background images cannot be animated! The checkbox Trangpar ent indicates whether
or not the background is partidly transparent. Most backgrounds are not transparent so

the default is not. As trangparency color the color of the leftmost bottommost pixe is
usd.

Y ou can change the background or creste a new one using the button Edit Background.
For more information, see Chepter 15.
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Chapter 9 Defining objects

We might have added some nice images and sounds to the game, but they don't do

anything. We now come to the most important resource of Game Maker: the objects.
Objects are entities in the game that do things. They mogt of thetime have ariteasa
graphica representation such that you see them. They have behavior because they can
react to certain events. All things you see in the game (except for the background) are

objects. (Or to be more precise, they are instances of objects.) The characters, the

mongers, the bals, thewalls, etc. are dl objects. There might aso be certain objects that

you don’t see but that control certain aspects of the game play.

Please redlize the difference between sprites and objects. Sprites are just (animated)
images that don't have any behavior. Objects normdly have a sprite to represent them but

object have behavior. Without objects there is no game!

Also redlize the difference between objects and ingtances. An object described a certain
entity, eg. amonger. There can be multiple ingtances of this object in the game. When

we talk about an ingtance we mean one particular ingtance of the object. When wetalk

about an object we mean dl the instances of this object.

To add an object to your game, choose Add Obj ect from the Add menu. Thefollowing

form will gopear:

* Object Properties

Marne: Iu:ul:uieu:tEI

Standard | Advanced |

‘ﬂ" Drestray |

Sprite:;
|<n|:| spiites EI & Alam 0 &l |
= gt

I Salid = 0 |

¥ isible s abjectD E'
@ Mo keys E |
%3 Left Mouze El

Show Information |

? Outzide El
@ Diraming |

K]

| =pon | wExg | wonsandy | oap | se0 | saopg

Thisisrather complex. At the left there is Some generd information about the object. In
the middle there are the various possible events that can happen to the object. Seethe
next chapter for details. At the right there are the different actions the object can perform.
Thesewill betreated in Chapter 11.
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Asaways, you can (and should) give your object a name. Next you can indicate the
sprite for the object. To thisend, dick with the left mouse button on the Sprite box or the
menu button next to it. A menu will pop-up with al the available sorites. Sdlect the one
you want to use for the object. Below thisthere are two check boxes. The box labeed
Solid indicates whether thisis a solid object (like awall). Collisons with solid objects
are tregted differently from collisons with non-solid objects. See the next chapter for
more information. Visible indicates whether ingtances of this object are vishle. Clearly,
most objects are visble, but sometimesit is useful to have invisble objects. For example,
you can use them for waypoints for amoving monger. Invisble objects will react to
events and other instances do callide with them.

The button Show | nfor mation gives an overview of dl information for the object thet

can dso be printed. Thisisin particular useful when you loose overview of dl your
actions and events.



Chapter 10 Events

Game Maker useswhat is cdled an event driven gpproach. That is, in dl sorts of cases
the instances of the objects get events (kind of messages that something has happened).
They can then react to these messages by executing certain actions. For each object you
mugt indicate to which eventsit responds and what actions it must perform. This may
sound complicated but is actudly very easy. Firg of dl, for most events the object does
not have to do anything. For the events where something must happen you can use avery
smple drag-and-drop gpproach to indicate the actions.

Inthe middle of the object property form you see a number of buttons labded Create,
Destr oy, etc. These are the different events. Below | will give acomplete ligt plus
descriptions. One of themisdark gray. Thisisthe event we are currently changing. At
the right there are dll the actions represented by little icons. They are grouped ina
number of tabbed pages. In the next chapter | will describe dl the actions and what they
do. Between the events and the actions there is alist. Thisligt contains the actions for the
current event. To add actionsto the li, drag them with your mouse from the right to the
list. They will be placed below each other, with a short description. For each action you
will be asked to provide afew parameters. These will aso be described in the next
chapter. So after adding afew actions the Stuation will ook asfollows:

[5G et moving i  dection
s .
ﬂ D estroy Set the gravity

Set the friction

@3 &larm 0 E

-
-

Step

@ <Mo key:

éj Left Mouse

AN PU B DA BT

? Dutside

@ Drawing

Note that the word Cr eate has become bold. Thisindicates thet it contains action. Each
event that contains actions will have its namein bold. Now you can gart adding actions
to another event. Click on the correct event with the left mouse button to sdlect it (the
button becomes dark gray) and drag action in the lig.

Y ou can change the order of the actions in the list again using drag-and-drop. If you hold

the <Ctrl> key while dragging you neke a copy of the action. Y ou can even use drag
and-drop between action ligs for different objects. When you dick with the right mouse

21



button on an action, a menu gopears in which you can delete the action (can dso be done
by using the <Ded> key) or copy and paste actions. When you hold your mouse il
above an action, alonger description is given of the action. See the next chepter for more
information on actions.

There exigs arather large collection of different events. As you will notice some of the
event names have amenu symbol next to it. This means thet there is a collection of

events here. When you dick with the mouse button on the menu, or right-click on the
event name, a menu appears from which you can pick the event you want to change. Here
is adescription of the various events. (Again remember that you normdly use only afew
of them.)

¥ Create event
This event hagppens when an ingance of the object is created. It isnormdly used to set the

ingance in motion and/or to s&t cartain variables for the instance.

i} Destroy event

This event hgppens when the ingtance is destroyed. To be precise, it happens just before it
is destroyed, S0 the instance does il exist when the event is executed! Mogt of the time
thisevent is not used but you can eg. useit to change the score or to create some other
object.

& Alarm events
Each ingtance has 8 darm clocks. Y ou can set these darm clocks using certain actions

(see next chapter). The darm clock then ticks down until it reaches O a which moment
the darm event is generated. To indicate the actions for a given darm dock, you first
need to select it in the menu. Alarm clocks are very useful. Y ou can usethem to let
certain things happen from time to time. For example a mongter can change its direction
of motion every 20 steps. (In such cases one of the actions in the event must set the darm
clock again.)

ﬁﬂstep event

The step event happens every step of the game. Here you can put actions that need to be
executed continuoudy. For example, if ane object should follow another, here you can
adapt the direction of motion towards the object we are following. Be careful with this
event though. Don't put many complicated actions in the step event of objects of which
there are many ingtances. This might dow the game down. To be more precise, there are
three different step events. Normaly you only need the default one. But using the menu
you can aso select the begin and the end step event. The begin step event is executed at
the beginning of each gtep, before any other events take place. The normd step event is
executed just before the ingtances are put in their new positions. The end step event is
executed a the end of the step, just before the drawing. Thisistypicaly used for eg.
changing the orite depending on the current direction.

4 Collision events



Whenever two ingtances collide (that is, their sprites overlgp) a collison event appears.
WEell, to be precise two callison event occur; one for each ingance. The ingance can
react to this collison event. To this end, from the menu sdect the object with which you
want to define the collison event. Next you place the actions here.

There is a difference in what happens when the instance collides with a solid object or a
non-solid object. Firg of dl, when there are no actions in the callison event, nothing
happens. The current instance Smply kegps on moving; even when the other object is
solid. When the collison event contains actions the following heppens:

When the other object is solid, the instance is placed back at its previous place (before the
collison occurs). Then the event is executed. Findly, the ingance is moved to its new
position. So if the event eg. reverses the direction of motion, the instance bounces
againg the wall without sopping. If thereis ill acollision, the ingtance is kept a its
previous place. So it effectively stops moving.

When the other object is not solid, the ingtance is nat put back. The event isSmply
executed with the ingtance at its current pogtion. Also, thereis no second check for a
collison. If you think about it, thisisthe logicd thing thet should happen. Because the
object is not solid, we can Smply move over it. The event natifies usthet thisis
heppening.

There are many uses for the callison event. Ingtances can useit to bounce againg walls.
Y ou can use it to destroy object when they are eg. hit by abullet, etc.

2K eyboard events

When the player presses a key, akeyboard event happens for dl instances of dl objects.
Thereisadifferent event for each key. In the menu you can pick the key for which you
want to define the keyboard event and next drag actions there. Clearly, only afew objects
need events for only afew keys. There are two different waysin which you can receive
keyboard events. These are either continuous, thet is, as long asthe key is pressed you get
akeyboard event in each step, or not continuous in which case you get just one keyboard
event when the key is pressed (and more once the key start repegting). Y ou can set thisin
the game options (see Chapter 20). There are two specid keyboard events. Oneiscdled
<No key>. This event hgppensin each step when no key is pressed. The second oneis
cdled <Any key> and hgppens whenever some key is pressed. By the way, when the
player presses multiple keys, the eventsfor dl the keys pressed happen. Note that the
keys on the numeric keypad only produce the corresponding events when <NumLock> is
pressed.

& Mouse events

A mouse event hgppens for an instance whenever the mouse cursor lies ingde the sprite
representing the instance. Depending on which mouse buttons are pressed you get the no
button, left button, right button, or middle button event. Note that these events only occur
when the mouse is above the ingtance. If the player presses a mouse button on a place
where there is no ingtance, no event is generated. Still it is sometimes important to react



to any mouse dlick. This can be achieved by creating a sprite with the size of the room.
Now cregte an object with this sprite that covers the whole room. Y ou can make the
object invisble. Place it in each room, and it will get events whenever the player presses
hismouse.

? Other events

There are anumber of other events that can be useful in certain games. They are found in

this menu. The following events can be found here:

- Outgde: This event hgppens when the instance lies completely outside the room.

Thisistypicaly agood moment to destroy it.
Boundary: This event happens when the instance intersects the boundary of the
room.
Game dart : Thisevent happensfor dl insancesin the first room when the game
darts. It hgppens before the room start event (see below) and even before the
creation events for the instances in the room. This event istypicaly defined in
only one "controller" object and is used to gart some background music and to
initialize some varidbles, or load some data
Game end: The event happensto dl instances when the game ends. Again
typicaly just oneobject definesthis event. It isfor example used to store certain
daain afile
Room gart: Thisevent happensfor dl ingancesiinitidly in aroom when the
room gtarts. It happens before the creetion events.
Room end: This event hgppensto dl existing instances when the room ends.
No mor e lives: Game Maker has a built-in lives sysem. Thereisan action to sat
and change the number of lives. Whenever the number of lives becomes lessthan
or equd to O, this event happens. It istypicaly used to end or restart the game.
End of animation: Asindicated above, an animation conssts of anumber of
images that are shown one &fter the other. After the last one is shown we dart
again with the first one. The event happens at precisdy that moment. This can be
used to eg. change the animation, or destroy the instance.
User defined: There are eight of these events. They normaly never happen unless
you yoursdf cdl them from apiece of code.

@& Drawing event

Ingtances, when visble, draw their sprite in each step on the screen. When you specify
actionsin the drawing event, the sprite is not drawn, but these actions are executed
ingead. This can be usad to draw something ese than the sprite, or first make some
changes to sprite parameters. There are anumber of drawing actions that are especidly
meant for use in the drawing event. Note that the drawing event is only executed when
the object isvighle. Also note that, independent of what you draw here, collison events
are based on the gprite that is associated with the indance,
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Chapter 11 Actions

Actions are the things that happen in Game Maker. Actions are placed in events.
Whenever the event takes place these actions are performed. There are alarge number of
different actions available and it isimportant that you understand whet they do. In this

chapter | will describe al of them.,

All the actions are found in the tabbed pages at the right of the object property form.
There are Sx sats of actions. You get the set you want by clicking on the correct tab.
When you hold you mouse above one of the actions, ashort description is shown to

remind you of its function.

Let me briefly repeet: To put an action in an event, just drag it from the tabbed pagesto
the action ligt. Y ou can change the order in the ligt, again usng dragging. Holding the
<Citrl> key while dragging makes a copy of the action. (Y ou can drag and copy actions
between the ligsin different object property forms.)) Use the right mouse button to
remove actions (or use the <Del> key) and to copy and paste actions.

When you drop an action, awindow will pop-up most of thetime, in which you canfill in
certain parameters for the action. Two types of parameters gppear in many actions. At the
top you can indicate to which ingtance the action gpplies. The default is sdif, which isthe
ingance for which the action is performed. Mot of the time thisis what you want. In the
case of acollison event, you can aso oecify to gpply the action to the other ingtance
involved in the collison. In thisway you can eg. destroy the other ingance. Findly, you
can choose to gpply the action to dl ingtances of a particular object. In thisway you can
eg. change dl red bdlsinto blue balls. The second type of parameter isthe box labeed
Relative. By checking this box, the values you type in are rddive to the current vaues.
For example, in thisway you can add something to the current score, rather then
changing the current score to the new vaue. The other parameters will be described
below. You can later change the parameters by double dicking on the action.

11.1 Movement actions

Thefirg set of actions condgts of those rdated to movement of objects. The following
actions exist:

Start moving in a direction

Use this action to start the instance moving in aparticular direction. Y ou can indicate the
direction usng the arrow keys. Use the middle button to stop the motion. Also you need
to specify the speed of the motion. This speed is given in pixels per ep. The default
vaueis 8. Preferably don't use negetive speeds. Y ou can specify multiple directions. In
this case arandom choice is made. In thisway you can eg. let amonger gart moving
ether left or right.

Set direction and speed of motion
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Thisisthe second way to specify a motion with the blue arrows). Here you can indicate a
precise direction. Thisis an angle between 0 and 360 degrees. 0 mean to theright. The
direction is counter-clockwise. So for example 90 indicates an upward direction. If you
want an arbitrary direction, you can typer andon( 360) . Asyou will see beow the
functionr andomgives arandom number smaler than the indicated vaue. Asyou might
have naticed there is a checkbox labeled Relative. If you check this, the new motion is
added to the previous one. For example, if the indance is moving upwards and you add a
bit of mation to the l&ft, the new moation will be upwards to the I€ft.

Set the horizontal speed

The speed of an ingance congds of ahorizontd part and avertical part. With this action
you can change the horizonta gpeed. A positive horizontad speed means a mation to the
right. A negative one amotion to the left. The vertical speed will remain the same. Use
relative to increase the horizonta speed (or decrease it by providing a negative number).

Set the vertical speed
Inasgmilar way, with this action you can change the vertica speed of the ingance.

M ove towards a point

This action gives another way to specify amotion. Y ou indicate a postion and a gpeed

and the ingance starts moving with the speed towards the pogtion. (It won't sop at the
pogition!) For example, if you want abullet to fly towards the podition of the spaceship

you can use aspogtion spaceshi p. x, spaceshi p. y. (Youwill learn more about the
use of variableslike these beow.) If you check the Relative box, you pecify the pogtion
relative to the current position of the instance. (The speed is not taken reletivel)

Set the gravity

With this action you can creste gravity for this particular object. Y ou specify adirection
(angle between 0 and 360 degrees) and a speed, and in each step this amount of peed in
the given direction is added to the current mation of the object ingance. Normdly you
need avery smdl speed increment (like 0.01). Typicaly you want adownward direction
(270 degrees). If you check the Relative box you increase the gravity speed and
direction. Note that, contrary to red life, different object can have different gravity
directions.

IE Set thefriction

Friction dows down the ingtances when they move. Y ou specify the about of friction. In
each gep thisamount is subtracted from the gpeed until the speed becomes 0. Normaly
you want avery smdl number here (like 0.01).

Jump to a given position

Using this action you can place the instance in a particular pogtion. Y ou smply specify
the x- and y-coordinate, and the instance is placed with its reference point on thet
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position. If you check the Relative box, the position is relative to the current postion of
the ingtance.

Jump to the start position

This action places the ingtance back at the position where it was created.

Jump to arandom position

This action move the ingance to arandom position in the room, Only position are chosen
where the ingtance does not intersect any solid instance. Y ou can specify the snapping
used. If you specify postive vaues, the coordinates chasen with be integer multiples of
the indicated vaues. This can be used to eg. keep the ingance digned with the cdlsin

your game (if any). Y ou can specify a separate horizonta snapping and vertical sngpping.

Rever se horizontal direction
With this action you reverse the horizonta motion of the ingtance. This can for example
be used when the object collides with averticd wall.

Reverse vertical direction
With this action you reverse the verticd mation of the ingtance. This can for example be

used when the object collides with a horizontal wall.

E Bounce against objects

When you put this action in the collison event with some object, the ingtance bounces
back from this object in anatura way. If you set the parameter preciseto fase, only
horizontal and vertica walls are treeted correctly. When you st precise to true aso
danted (and even curved) walls are treated satifactory. Thisis though dower. Also you
can indicate whether to bounce only from solid objects or from dl objects. Pleese redize
that the bounce is not completely correct because this depends on many properties. But in

many Stuaions the effect is good enough.

Snap to grid

With thisaction you can round the position of the instance to agrid. Y ou can indicate
both the horizontal and vertica snapping vaue (that is, the Sized of the cells of the grid).
This can be very useful to make sure that ingtances stay on a grid.

11.2 Object related actions

Thefollowing st of actions dedls with creating, changing, and destroying instances of
objects.

Create an ingtance of an object
With this action you can creste an ingtance of an object. Y ou specify which object to
create and the position for the new ingtance. If you check the Relative box, the pogtionis

relative to the pogition of the current ingtance. Cregting instances during the game is
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extremely useful. A space ship can create bullets; abomb can creete an explosion, €c. In
many games you will have some controller object that from time to time crestes mongers

or other objects. For the newly created instance the creation event is executed.

Iﬂ Changetheingtance

With this action you can change the current instance into another object. So for example,
you can change an ingance of abomb into an exploson. All sttings, like the motion or
the value of variables, will stay the same. Y ou can indicate whether or not to perform the
destroy event for the current object and the creation event for the new object.

Destroy theinstance

With this action you destroy the current instance. The destroy event for the indance is
executed.

Destroy instances at a position

With this action you destroy dl ingtances whose bounding box contains a given postion.
Thisisfor example useful when you use an exploding bomb. When you check the
Relative box the pogtion is taken relative to the pogtion of the current ingtance.

Changethe sprite

Use this action to change the sprite for the instance. Y ou indicate the new sprite. Y ou can
dso indicate a scaling factor. A factor of 1 means that the sprite is not scaed. The scaling
factor must be larger than 0. Please redlize that scding the sprite will dow down the
drawing. Changing sprites is an important festure. For example, often you want to change
the sprite of a character depending on the direction in which it walks. This can be
achieved by making different sprites for each of the (four) directions. Within the
keyboard events for the arrow keys you set the direction of motion and the sprite.

11.3 Miscellaneous actions

Hereisalarge collection of actions that ded with al sorts of aspects, like sound, rooms,
score, ete.

Play a sound

With this action you play one of the sound resources you added to your game. Y ou can
indicate the sound you want to play and whether it should play once (the default) or loop
continuoudy. Multiple wave sounds can play a once but only one midi sound can play.
Soif you gart amidi sound, the current midi sound is Sopped. Unlessindicated in the
advanced tab (see Chapter 14) only one instance of each sound can play. So if the same
sound is dready playing it is Sopped and restarted.

Stop a sound

This action gops the indicated sound. If multiple ingtances of this sound are playing dll
are stopped.



Set an alarm clock

With this action you can set one of the eight darm clocks for the indtance. Y ou indicate
the number of steps and the alarm clock. After the indicated number of steps, the instance
will recaive the corresponding alarm event. Y ou can aso increase or decrease the value
by checking the Relative box. If you set the darm clock to avaue lessthan or equd to O
you switch it off, so the event is not generated.

Display a message

With this action you can display amessage in adidog box. You smply typein the
message. If you use a# symboal in the message text it will be interpreted asanew line
character. If the message text sarts with a quote or double quote symbal, it isinterpreted
as an expresson. See below for more information about expressons. (Note that this
action does not work when your game must run in exclusive mode, see Chapter 20.)

Setthescore

Game Maker has a built-in score mechanism. The scoreis normdly diplayed in the
window caption. Y ou can use this action to change the score. Y ou Smply provide the
new vaue for the score. Often you want to add something to the score. In this case don't
forget the check the Relative box.

@ Display the highscore list

This action displays the highscore list. For each game the top ten scores are maintained.
These are shown in the lidt. If the current score is among the top ten, the new scoreis
inserted and the player can type his or her name. There are many waysin which you can
change the visud appearance of the highscore list. See Chapter 20 for detall. (This action
does not work in exdusive mode!)

E Set the number of lives
Game Maker dso has abuilt-in lives sysgem. The number of livesisnormdly displayed
in the caption but you can switch this off. With this action you can change the number of

lives|eft. Normaly you s it to some vaue like 3 @ the beginning of the game and then
decrease or increase the number depending on what hgppens. Don't forget to check the
Relative box if you want to add or subtract from the number of lives. At the moment the

number of lives becomes 0 (or smdler than 0) a"no more lives' event is generated.

Seep for awhile

With this action you can freeze the scene for aparticular time. Thisistypicdly used a
the beginning or end of alevel or when you give the player some message. Y ou specify
the number of milliseconds to deep. Also you can indicate whether the screen should first
be redrawn to reflect the most recent Stuation.

Gotothepreviousroom



Move to the previous room. Y ou can indicate the type of trandtion effect between the
rooms. Experiment to see what works nice for you. If you are in the first room you get an

error.

. Gotothe next room
Move to the next room. Y ou can indicate the trangtion.

. Restart the current room
The current room is restarted. Y ou indicate the trandtion effect.

. Goto adifferent room
With this action can go to a particular room. Y ou indicate the room and the trangtion
effect.

@ Regtart the game
With this action you restart the game from the beginning.

End the game

With this action you end the game.

Save the game

With this action you can save the current game satus. Y ou specify the filename for
saving (thefileis created in the working directory for the game). Later the game can be

loaded with the next action.

L oad the game

Load the game status from afile. Y ou specify the file name. Make sure the saved gameis
for the same game and created with the same verson of Game Maker. Otherwise an error
will occur. (To be precise, the game isloaded at the end of the current step. So some
actions after this one are il executed in the current game, not the loaded onel)

Show the gameinformation
With this action you pop up the game information window. See Chapter 19for more

information on how to cregte the game information.

Switch fullscreen mode

With this action you can change the screen mode from windowed to fullscreen and back.
Y ou can indicate whether to toggle the mode or whether to go to windowed or fullscreen
mode. (This does not work in exclusve mode)



11.4 Questions

There are anumber of actions that ask a question, for example whether a pogtion is
empty. When the answer is yes (true) the next action is executed, otherwise it is skipped.
If you want multiple actions to be executed or skipped based on the outcome you can put
them in ablock by putting start block and end block actions around them. There can also
be an dse part which is executed when the answer is no. So aquegtion typicaly looks as
follows

() If & pasition is callision free

& Start block

Start moving in a direction
S End black

@ Elze
& Start block,

Jump to a given pogition
S End block

Here the question is asked whether a position for the current ingtance is collison free. If
90, the ingance gtarts moving in agiven direction. If not, the indance jJumpsto agiven
position.

For dl questionsthereisafied labded NOT. If you check thisfield, the result of the
question isreversed. That is, if the result was true it becomesfase and if it wasfdse, it
becomes true. This dlows you to perform certain actions when a question is not true.

For many questions you can indicate thet they should apply to al instances of a particular
object. In this case the result istrue only if it istrue for al instances of the object. For

example, you can check whether for dl bdls the pogtion dightly to the right is collison
free.

Thefollowing questions and rdlated actions are available. (Note thet they dl havea
differently sheped icon such thet they can more eeslly be distinguished from other
actions)

(£ 1ta position is collision free

This questions returns true if the current instance, placed a the indicated position does
not generate a collison with an object. Y ou can specify the postion either absolute or
relative. Y ou can dso indicate whether only solid objects should be taken into account or
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al objects should be taken into account. This action istypicaly used to check whether
the instance can move to a particular position.

@ If thereisacollison at a position

Thisisthe reverse of the previous action. It returnstrue if there is a collison when the
current ingance is placed a the given postion (again, either only with solid objects or
with dl objects).

(@) If thereisan object at a position
This question returns true if the ingtance placed a the indicate position meets an instance
of theindicated object.

© s the number of instancesisa value

Y ou specify an object and a number. If the current number of instances of the object is
equd to the number the question returns true. Otherwiseit returnsfalse. You can dso
indicate that the check should be whether the number of ingtancesis smdler than the
given vaue or larger than the given vaue. Thisistypicaly used to check whether all
ingtances of a particular type are gone. Thisis often the moment to end aleve or agame.

=’ |f adicelandson one

Y ou specify the number of Sdes of the dice. Then if the dice lands on one, the result is
true and the next action is performed. This can be used to put an dement of randomness
in your game. For example, in each step you can generate with aparticular chance a
bomb or change direction. The larger the number of Sdes of the diceis, the smdler the
chance. Y ou can actudly use rea numbers. For example if you st the number of sdesto
1.5 the next action is performed two out of three times. Using anumber smaler than 1
makes no sense.

8 If asound isplaying
The result of this question istrueif the indicated sound is playing.

() If the user answer s yesto a question

Y ou specify aquedtion. A didog is shown to the player with ayes and ano button. The
result istrue is the player answers yes. This action cannot be used in excdlusve mode; the
answer will then aways be yes.

'--' If an expression istrue

Y ou can enter an expression. If the expression evaduatesto true (that is, anumber larger
or equd to 0.5) the next action is performed. See below for more information on
expressions.

@ If amouse button ispressed



Returns true if the indicated mouse button is pressed. A sandard useisin the step event.
Y ou can check whether amouse button is pressed and, if so, for example move to that

postion (use the jJump to a point action with vluesnmouse_x and nouse_y).

(B f instanceis aligned with grid

Returnstrueif the postion of the ingance lies on agrid. Y ou specify the horizontd and
vertica spacing of the grid. Thisisvery useful when certain actions, like making aturn,
are only dlowed when the indance ison agrid postion.

=3
Behind this adion the ese part follows, that is executed when the result of the question is
fase.

&% Start of block
Indicates the sart of ablock of actions.

v End of block
Indicates the end of ablock of actions.

@ Repeat next action
Thisaction is used to repeet the next action (or block of actions) a number of times. You
amply indicate the number.

Exit the current event

When this action is encountered no further action in this event are executed. Thisis
typicaly used after a question. For example, when aposition is free nothing needs to be
done o we exit the event. In this example, the following actions are only executed when
thereisacallison.

11.5 Drawing actions

Drawing actions only make sense in the drawing event. At other places they are bascaly
ignored. Please remember that drawing things other than sprites and background images
isrelatively dow. So use this only when grictly necessary.

@ Draw a spriteimage

Y ou specify the sorite, the position (elther absolute or rddive to the current ingtance
position) and the subimage of the sorite. (The subimages are number from O upwards) If
you want to draw the current subimage, use number —1.

: Draw a background image
Y ou indicate the background image, the position (absolute or relative) and whether the
image should betiled dl over the room or not.



@ Draw atext
Y ou pecify the text and the pogtion. If the text arts with a quote or a double quote, it is
interpreted as an expression. For example, you can use

'Score: ' + string(score)

to digolay the vaue of the score. (The varigble score stores the current store. The function
gring() turns this number into a string. + combines the two grings) In asmilar way you
can display the number of lives left or any other variable.

@ Set thefont for drawing text
Y ou can st the font that is from this moment on used for drawing text.

@ Draw arectangle
Y ou specify the coordinates of the two opposite corners of the rectangle; ether aosolute
or relative to the current instance postion.

Draw an dlipse
Y ou specify the coordinates of the two opposite corners of the surrounding rectangle;
ether absolute or relative to the current instance pogtion.

@ Draw aline

Y ou specify the coordinates of the two endpoints of the lineg; ether absolute or rddiveto
the current ingtance position.

@Setthefill color
Lets you st the color used to fill the rectangles and dlipses.

@ Set theline color
Lets you st the color used for the lines around the rectangle and dlipse and when
drawing aline.

11.6 Code related actions
Findly there are a number of actions that primarily dea with code.

Execute a script

With this action you can execute a script that you added to the game. Y ou specify the
script and the maximal 3 arguments for the script. See Chapter 18 for more information
about scripts.

@Setthevalueof avariable



There are many built-in variablesin the game. With this action you can change these.

Als0 you can cregte your own variables and assign vaues to them. Y ou specify the name
of the variable and the new vaue. When you check the Relative box the vaueis added to
the current vaue of the varigble. Please note that this can only be done if the varidble
dready has avadue assgned to it! See below for more information about variables.

Execute a piece of code

When you add this action, aform showsin which you can type in a piece of code. This
works in exactly the same way as when defining scripts (see Chapter 18). Theonly
difference is that you can indicate for what instances the piece of code must be executed.
Use the code action for smdl pieces of code. For longer pieces you are strongly advised
to use scripts.

@ Call theinherited event
Thisaction is only useful when the object has a parent object (see Chapter 16). It calsthe
corresponding event in the parent object.

Comment

Usethis action to add aline of comment to the action list. Thelineis shown in itdic font.
It does not do anything when executing the event. Adding comments hel ps you remember
what your events are doing.

11.7 Using expressions and variables

In many actions you need to provide vaues for parameters. Rather than just typing a
number, you can aso type aformula, eg. 32¥12. But you can actudly type much more
complicated expressons. For example, if you want to double the horizontal speed, you
could st itto 2* hspeed. Here hspeed isavariadle indicating the current horizontal
speed of the ingtance. There are alarge number of other variables that you can use. Some
of the mogt important ones are:

X the x-coordinate of the instance

y they-coordinate of the instance

hspeed the horizontd speed (in pixds per Sep)

vspeed the vertica speed (in pixels per Sep)

di recti on the current direction of motion in degrees (0-360)

speed the current speed in this direction

vi si bl e whether the object isvisble (1) or invisble (0)

i mage_scal e theamount the imageis scded (1 = not scaled)

i mage_si ngl e thisvaiadleindicate which subimage in the current sprite must
be shown; if you st it to —1 (default) you loop through the images, otherwise only
the indicated subimege (Sarting with number 0) isshown dl thetime

scor e the current vaue of the score

| i ves the current number of lives

nmouse_x X-pogtion of the mouse



nmouse_y y-postion of the mouse

Y ou can change most of these varigbles using the set variable action. Y ou can dso define
your own variables by setting them to avaue. (Don't use relative, because they don't
exig yet.) Then you can use these variablesin expressons. Varigbles you create are locdl
to the current ingtance. That is, each object has its own copy of them. To create a globa
variable, put the word globd and adot in front of it.

Y ou can do refer to the vaues of variables for other objects by putting the object name
and adot in front of them. So for example, if you want abal to move to the place where
the coin isyou can st the podtionto (coi n. x , coi n. y). Inthecase of acolligon
event you can refer to the x-coordinate of the other object asot her . x. In conditiond
expressons you can use comparisons like < (smdler than), >, etc.

In your expressons you can aso use functions. For example, the function r andon( 10)
gives arandom red number below 10. So you can set for example the speed or direction
of motion to arandom value. Many more functions exist. For more precise informetion
on expressions and functions see Chapter 23 and further.



Chapter 12 Creating rooms

Now that you have defined object with their behavior in the form of events and actions, it
istime to cregte the rooms or levels in which the game takes place. Any game will need
a least one room. In these rooms we place ingtances of the objects. Once the game Sarts

thefirg room is shown and the indancesin it come to life because of the actionsin ther
creation events.

To creaste aroom, choose Add Room from the Add menu. The following form will
appear:

Hill Room Properties i ] [

D || <+ 4 ¥ [[11]snepx 6 srepyi[1s
Hame: Iru:u:um12 ]

Standard I Advanced |

LCaption far the roam;

width; |E4IZI

Height: |4BEI
Speed: |3|:| it

D Background

Object:

|< delete: EI

| w32 | 160 | object: |id:

At the left you find some settings for the room. As before thereisa Standard tab and an
Advanced tab. We will only discuss the sandard commands here. For the advanced
options see Chapter 17).

Each room has aname. Best give it ameaningful name. There dso isacagption. This

cgption is digolayed in the window caption when the game is running. Y ou can st the
width and height of the room (in pixels). Don't meke these too large. It will dow down
the game and cost many resources. Also you can set the speed of the game. Thisisthe

number of steps per second. The higher the speed, the smoother the motion is. But you
will need arather fast computer to run it.

To add ingtances to the room, first select the object at the bottom left. Now click with
your mouse in the room area & the right. An instance of the object gppears. It will sngp to
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the indicated grid. Y ou can change the grid in the toolbar. Also you can indicate there
whether or not to draw the grid lines. With the right mouse button you can remove
indances. In thisway you define the contents of the room. If you hold down the mouse
button , multiple ingtances are added or removed.

Asyou will notice, if you place an ingance on top of another one, the origind instance
disgppears. Normdlly this is what you want, but not dways. This can be aided by
holding the <Ctrl> key when placing the ingtance. There are three more usgful
combinations when dedling with overlgoping ingances. When you hold the <Cirl> key
while dicking on an ingance with the right mouse button, the bottommost ingtance &t the
pogition is brought to the top. Holding the <Alt> key will send the topmogt indance to the
bottom. This can be usad to change the order of overlgpping ingances. Findly, holding
the <Shift> key while dicking with the right mouse button will remove dl ingtances a
the pasition, not just the top one.

On the toolbar you will find some buttons to shift dl ingtances in one of the four
directions. Thisis ussful when you decided to eg. enlarge the room. (Y ou can dso use
this to place ingtances outside the room, which is sometimes useful.) Also thereisa
button to dear the room.

With the button Backgr ound you can set the background image for the room. Actudly,
you can specify multiple backgrounds. The following form will show:

Setting the B ackground for the Room ; x|
v Diraw background color | background colar |
I [~ Wizsible when room starts
E:Etg:gﬂ:g % [ Foreground image
B ackground 4 -
B ackground 5 I<HD Images E |
B ack. dE
B:Ekg:ga:d 7 ¥ TileHor W Tile Yert,

o |EI e ||:|

Hor. Speed: Im—
Ok X Cancel | Yert. Speed; ||:|

At the top you will see the background color. You can click onit to changeit. The
background color is only useful if you don't use a background image that coversthe
whole room. Otherwise, you better uncheck the box |abeled Draw background color
because thiswill be awaste of time.

At theleft you see aligt of 8 backgrounds. Y ou can define each of them but mogt of the

time you will need just one or two. To define abackground, first sdect it in thelist. Next
check the box labded Visble when room starts otherwise you won't seeit. The name of
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the background will become bold when it is defined. Now indicate a background image
in the menu. There are anumber of settings you can change. Firg of dl you can indicate
whether the background image should tile the room horizontaly and/or verticdly. You
can dso indicate the postion of the background in the room (this will dso influence the
tiling). Findly you can make the background scralling by giving it ahorizonta or vertica
Speed.

There is one more checkbox labeled For eground image. When you check this box, the
background is actualy aforeground, which is drawn on top of everything ese rather than

behind it. Clearly such an image should be partidly trangparent to be of any use,

A good use of background and foreground images can greetly enhance your game. As
you will seein Chapter 15, backgrounds can aso be used to Sore dtatic objects.



Chapter 13 More about sprites

Up to now we loaded our sprites from files. It is though dso possble to create and in
particular modify them within Game Maker. To do this, open the Sprite property window
by double clicking on one of your sprite (or by creating anew one). Now press the button
labded Edit Sprite. A new form will appear showing dl the sub-images that make up the
Sorite.

13.1 Editing your sprites
The sorite edit form will look as follows:

= Sprite Editor : Y [m] B
File Edit Transzform Images  Animation
v DEEE > L BR| > 7
image 0 image 1 image £ image 3
Speed: |2|:|
Background Calor |
| Frames: 4 | Size; 32« 32 | Tranzparent | i

At the right you see the different images that make up the sorite. Note that in Game
Maker dl subimages of a sprite must have the same Sze. At the left an animation of the
gorite plays. (If you don't see the animation, check the box labeled Show Preview. Beow
the preview you can change the speed of the animation and the background color. In this
way you can get an idea of what the animation will look like in the game.

The sprite editor contains many commands to create and change the sprite. These are dl

given through the menus. (For some there are buttons on the toolbar.) Some commands
work on individual images They require that you first select a subimage with the mouse.

13.1.1 Filemenu
The file menu contains a number of commands related to loading and saving prites.

New. Creste a new, empty sprite. Y ou must indicate the Sze of the sprite.
(Remember, dl imagesin asprite must have the same 9ze)
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Create from file. Create the sprite from afile. Many file types can be used. They
dl create a orite conggting of asingle image, except for animated GIF files that
are it into the subimages. Please note that Game Maker cannot handle
optimized animated GIF filed Also, note that the trangparency color isthe
bottommost leftmost pixd, not the trangparency color in the GIF file,

Add from file. Add an image (or images) from afile to the current sprite. If the
images do not have the same Sze you can choose were to place them or to stretch
them.

Save as GIF. Savesthe gorite as an animated gif.

Save as gtrip. Saves the sprite as a bitmap, with al images next to each other.
Createfrom grip. Allowsyou to creste a orite from astrip. See below for more
information.

Add from grip. Use thisto add images from a trip. See below.

Close saving changes. Closes the form, saving the changes made to the sprite. If
you don't want to save the changes, dick on the dose button of the window.

13.1.2 Edit menu

The edit menu contains a number of commands thet dedl with the currently sdected
Sorite. You can cut it to the dipboard, paste an image from the clipboard, dear the
current Sorite, deleteit, and move Sorites left and right in the sequence. Findly, thereisa
command to edit an individud imege usang the built-in painting program (see b ow).

13.1.3 Transform menu
In the transform menu you can perform a number of transformations on the images.

Mirror horizontal. Mirrors the imeges horizontaly.

Flip vertical. Hipsthe images verticaly.

Shift. Here you can shift the images an indicated amount horizontaly and
verticdly.

Rotate. Y ou can rotate the images 90 degrees, 180 degrees, or an arbitrary
amount. In the latter case you can aso specify the quaity. Experiment to get the
best effects.

Resize Canvas. Here you can change the size of the canvas. Y ou can dso indicate
where the old images are placed on the new canvas.

Stretch. Here you can dretch the imagesinto anew size. Y ou can indicate the
scaefactor and the qudity.

Scde. This commands scaes the images (but not the image Sz€!). Y ou can
indicate the scde factor, the qudity, and the pogition of the current imagesin the
scaled ones.

13.1.4 Images menu
In the images menu you can perform anumber of operation on the images.

Cycle left. Cydesdl images one place to the left. This effectively sartsthe
animation & a different point.
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Cyderight. Cyclesdl images one place to theright.

Black and white. Makes the sprite black and white (does not affect the
trangparency color!).

Coalorize. Here you can change the color (hue) of the images. Use the dider to
pick the different colors.

I ntensity. Here you can change the intensity by providing vauesfor the color
saturation and the lightness of theimages.

Fade. Here you specify acolor and an amount. The colors in the images are now
faded towards this color.

Trangparency. Here you can indicate alevel of screentdoor trangparency. Thisis
achieved by making anumber of pixds trangparent.

Blur. By blurring the images the colors are mixed a bit, making it more vague.
The higher the vaue, the more vague it becomes.

Crop. Thismakestheimages as smdl as possble. Thisisvery useful because the
larger the images, the more video memory Game Maker will use. Y ou might want
to leave alittle border around the images though to avoid trangparency problems.

Y ou will have to experiment with these commands to get the sprites you want.

13.1.5 Animation menu

Under the animation menu you can cregte new animations out of the current animetion.
There are many options and you should experiment a bit with them to creste the effects
you want. Also don't forget thet you can dways save an animation and later add it to the
current one. Also you can dways add some empty images and delete unwanted ones. |

will briefly go through the different possibilities

Set Length. Here you can change the length of your animation. The animation is
repeated enough times to create the number of frames you indicate. (Normaly
you want this to be a multiple of the current number of frames.)

Stretch. Thiscommand aso changes the length of the animation. But thistime,
frames are duplicated or removed to get the right number. So if you increase the
number of frames the animation goes dower and if you decrease the number it
goes faster.

Rever se. Wedll, asyou could guess this reverses the animation. So it is played
backwards.

Add Rever se. Thistime the reverse sequence is added, doubling the number of
frames. Thisis very useful for making an object go left and right, change color
and return, etc. Y ou sometimes might want to remove the double first and middle
frame that occur.

Trandation sequence. You can creste an animetion in which the image dightly
trandatesin each step. Y ou must provide the number of frames and the total
amount to move horizontaly and verticaly.

Rotation sequence. Creates an animation in which the image rotates. Y ou can
ether choose clockwise or counterclockwise rotation. Specify the number of
frames and the total angle in degrees (360 is a complete turn). (You might need to
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resize the canvas first to make sure the tota image remains visible during the
rotetion.)

Coalorize. Creates an animation that turns the image into a particular color.
Fadeto color. Creates an animation that fades the image to a particular color.
Disappear. Makes the image disgppear using screentdoor trangparency.
Shrink . Shrinks the image to nathing. Y ou can indicate the direction.

Grow. Grows the image from nathing.

Flatten. Hattens the image to nothing in agiven direction.

Raise Rases the image from agiven direction

Overlay. Overlays the animation with ancther animation or imagein afile.
Morph. Morphs the animation to an animation or image from afile. Note that
morphing works best if the two animations cover the same area d theimage.
Otherwise, hdfway certain pixels disgppear and others suddenly appesr.

In particular the last two commands are very powerful. For example, to blow up an
object, add a number of copies and then a number of empty frames. Then overlay it with
an explogon animation. (Make sure the number of images match.) Alternatively, morph
it to the explosion. With some practice you can make great Sorites.

13.1.6 Strips

Asindicated above, sorites are normaly ether sored as animated gif filesor asStrips. A
strip is one big bitmap thet stores dl the images next to each other. The only problem is
that the 9ze of the individud subimagesis nat gored in theimage. Also, many drip files
avalable on the web store multiple sprites in one file. For example, in the following piece
of adrip file contains four different animations.

To sdect individud sprites out of such files, you can choose Create from Strip or Add
from Srip from the File menu. After indicating the gppropriate strip image file, the
following form will show:



= Loading a strip image

numnber of images: |4

images per o 4

image width: |32
image height: |32

horizantal cell affset: [q

vertical cell offset: [

horizantal pisel affset: |

wertical pisel offset: [

horizantal seperation: |

wertical seperation: [

]9 |

—
—
—
—
—
—
—
—
—
—

At the right you see (part of) the strip image you sdlected. At the left you can specify a
number of parameters that specify which subimages you are interested in. Note that one
or more rectangles in the image indicate the images you are sdlecting. The following
parameters can be specified:

Number of images. Thisisthe number of images you want to take from the drip.
I mages per row. How many images of the ones you want are there per row. For
example, by sdtting thisto 1 you will sdect a vertica sequence of images.

Image width. Width of theindividud images.

I mage height. Height of the individua images.

Horizontal cell offset. If you don't want to select the top-left images, you can set
here how many imeges should be skipped horizontaly.

Vertical cell offset. Here you indicate how many imagesto skip verticaly.
Horizontal pixd offset. Sometimes there is Some additiona space at the | ft top.
Here you indicate this amount (in pixels).

Vertical pixe offset. Vertica amount of extra space.

Horizontal separation. In some gtrips there are lines or empty space between the
images. Here you can indicate the horizonta amount to skip between the images
(in pixds).

Vertical separation. Vertica amount to skip between the images.



Once you selected the correct set of images, press OK to create your sprite. Please
remember that you are only alowed to use images created by others when you have their
permission or when they are freeware.

13.2 Editing individual sub-images

Y ou can dso edit the individua sub-images. To this end sdect a sub-image and choose
Edit Image from the |mage menu. Thiswill open alittle built-in painting and imaging
program. Please redlize that thisis alimited program thet is mainly meant to make smadll
changesin exigting images and not to draw new ones. For that, you better use afull-
blown drawing program and use files (or copy and pagte) to put the image into Game
Maker.

File Edt Text Transform Image
vioBE|e>t iy n
left  right

“Rke "

=

| | y

The form shows the image in the middle and a number of basic drawing buttons & the
left. Here you can zoom in and out, draw pixels, lines, rectangles, text, etc. Note thet the
color depends on whether you use the I eft or right mouse button. For some drawing tools
you can st properties (like line width or border vishility). Thereisaspecid button to
change dl pixdsthat have one color into another color. Thisisin particular ussful to
change the background color that is used for trangparency. On the toolbar there are some
gpecid buttonsto move dl pixelsin theimage in a particular direction. Also you can
indicate whether to show a grid when the image is zoomed (works only with azoom
factor of at least 4).




At the right of the form you can sdect the colors to be used (one by the Ieft mouse button
and one by theright button). There are four ways to change the color. Firgt of al you can
click with the mouse button (left or right) in one of the 16 basic colors. Note thet there is
agpecid color box that contains the color of the bottom-left pixd of the imege thet is
used as trangparency color if the sprite is trangparent. Y ou can use this color to make part
of your image trangparent. The second way isto dick in the image with the changing
color. Here you choose many more colors. Y ou can hold down the mouse to see the color
you are selecting. Thirdly, you can dick with the left mouse in the boxes indicating the

left and right color. A color didog pops up in which you can sdect the color. Findly, you
can sHect the color dropper todl at the left and dlick on apostion intheimageto copy
the color there.

In the menus you can finds the same transformation and image changing commands thet
are ds0 available in the sprite editor. This time though they only apply to the current
image. (When the sorite has multiple images, commands that change the Sze, like stretch,
arenot avalable)) You can dso save the image as abitmap file. There are two additiona
commeands in the | mage menu:

Clear. Clear the image to the left color (which then automaticaly becomes the
transparency color).

Gradient fill. With this command you can fill the image with agradudly
changing color (not very useful for making sprites, but it looks nice, and can be
used for backgrounds, which use the same paint program).

Note that there is no mechanism to sdect parts o the image. Also some fancy drawing
routines are missing. For this you should use a more advanced drawing program (or
amply the paint program that comes with Windows). The eesest way to do thisisto use
the copy button to put the image on the dipboard. Now in your painting program, use
paste to get it. Change it and copy it to the clipboard. Now, in Game Maker you can paste
the updated image back in.

13.3 Advanced sprite settings

In the sprite properties form there is an Advanced tab. Here you find a number of
advanced options that we will treet here.

Firg of al there are options related to collison checking. Whenever two ingtances meet a
collison event is generated. Collisons are checked in the following way. Each sprite has
abounding box. This box is such thet it contains the non-transparent part of dl the
subimeges. When the bounding boxes do overlap, it is checked whether two pixdsin the
current subimages of the two sprites overlap. This second operation is expensve and
requires extramemory ard preprocessing. So if you are not interested in precise colligon
checking for a certain sprite, you should uncheck the box labeled Precise collision
checking. In this case only bounding box checking is performed. Y ou can dso change
the bounding box. Thisis hardly ever required but sometimes you might want to meke
the bounding box smdler, such that collisons with some extending parts of the Srite are
not taken into account.



Sprites can be stored in two places: video memory and standard memory. Video memory
isnormaly locate on the graphics card and isfaster. So if you have many indtances of the
Sorite you prefer to goreit there. But the amount of video memory is limited, depending
on the graphics card the player has. So you are recommended to Store large Sorites not in

video memary.

Some sprites you might use only in one or two levels of your game. It is a bit wasteful to
keep these soritesin memory dl the time. In this case you can check the box labeed

L oad only on use. The soriteis now loaded at the first moment it isrequired. At the end
of the room it is discarded again to free the memory. For large games with many sprites it
isimportant to carefully manage which sprites are loaded and which ones are in video
memory. (You can dso load and discard sprites from pieces of code))

Findly, you can indicate the origin of the sorite. Thisis the point in the Sprite thet
corresponds with its position. When you set an indance a a particular postion, the origin
of the sprite is placed there. Default it is the top Ieft corner of the sprite but it is
ometimes more convenient to use the center or some other important point. Y ou can
even choose an origin outsde the sprite.
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Chapter 14 More about sounds and music

When you add sound resources to your game there are anumber of other aspects that you
can indicate. These are found under the advanced tab in the sound property form.

For dl sounds you can indicate whether they should be loaded only on use. Thisisthe
default for midi files but not for wave files. If you check this box, the sound is not loaded
into memory when the game garts. Only a the moment it is needed it isloaded. This
might give adight hick-up. But issaves alot of memory and it meansthat loading the
gameisfager. Also, at the end of the room, the sound is discarded and the memory is
freed. Only if it isrequired again isit loaded again. Don't use this for short sound effects
but only for longer background music or fragments thet are played only occasiondly.

For wave files you can indicate the number of buffers This number indicated the number
of times the sound can play Ssmultaneoudy. For example, when you have some exploding
sound and a number of explosions can happen a amosgt the same time, you might want to
increase this number such that al explosons can be heard smultaneoudy. Be careful

though. Multiple buffers cost (depending on the sound card) more memory.

Also you can indicate whether the sound should be prepared for sound effects. These
effects, like panning the sound and changing the volume, can only be used from code.
Sounds that alow for sound effects take up more resources.

Thereis dso abutton here to save the sound in afile. Thisis useful when you logt the
origind sound file and want to use the sound for something dse.

Besdes wave filesand midi files, thereis actudly athird kind of sound files mp3 files.
These are compressed wave files. Although you don't see them when sdlecting a sound
fileyou can actudly usethem in Game Maker. First sdect to show dl files at the bottom
of the file open didog, and you can load them. Be careful though. There are a number of
disadvantages. Firgt of dl, they need to be decompressed which takes processing time
and might dow down the game. The fact thet thefile Szeis smdler does not mean that
they use less memory. Secondly, not dl machines support them. So your game might not
run on al machines. Preferably don't use them but convert your mp3 filesinto wave files.
If you Hill want to use them, only use themas background music.



Chapter 15 More about backgrounds

Besdes |oading them from files, you can dso creete your own backgrounds. To thisend,
press the button labeed Edit Background. A little built-in painting program opensin
which you can create or change your beckground. Please redlize that thisis not afull-
blown program. For more advanced editing tools use some paint program. The built-in
paint program is described in Section 13.2 There is one option thet is particularly useful.
In the Image menu you find acommand Gradient Fill. This can be used to creste some
nice gradient backgrounds.

Also the background property from hasan Advanced tab. Here a number of advanced
aspects of backgrounds are available.

Normally backgrounds are gored in video memory. Thisis fine when they are amdl but
when you use large backgrounds you might want to use norma memory ingead. This
will be dightly dower, but video memory islimited. To this end uncheck the box labded
Use video memory.

Also, default backgrounds are loaded when they are needed and discarded again a the
end of the room. This savesalot of memory but will make the sarting of room dightly
dower and can give alittle hick-up when changing the background hafway aroom. To
avoid this, uncheck the box labded L oad only on use.

15.1 Creating tiled backgrounds

Y ou can a0 create so-cdled tiled background. The reason for thisisasfollows: In many
games you like to have nice looking backgrounds. For example, in amaze game, the
walls of the maze should nicdy match up, and in platform game you like to see
beautifully drawn platforms, trees, etc. Y ou can do thisin Game Maker by defining many
different objects and compasing your rooms from these objects. The problem though is
that thistakes alot of work, uses large amounts of resources, and makes the games dow
because of the many different objects. For example, to create nice walls in maze games
you dready need 15 differently sheped wal objects.

The sandard way out, used in many games, isthat the walls and other gatic objects are
actudly drawn on the background. But, you might ask, how does the game know that an
object hitsawadl if it is drawn on the background only? The trick isasfollows You
create just one wal objedt in your game. It must have the right size but it does not need to
look nice. When cregting the room, place this object at dl places where thereisawall.
And, here comes the trick, we make this object invisble. So when playing the game you
don't see thewdl objects. Y ou see the beautiful background instead. But the solid wall
objects are ill there and the object in the game will react to them.

Y ou can use this technique for any object thet is not changing its shgpe or postion. (You
can dso not use it when the object must be animated.) For platform games, you probably
need just onefloor and onewal object, but you can make beautifully looking
backgrounds where it looks as if you wak on grass, on tree branches, etc.
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To create such atiled background, pressthe button labeled Create with tiles. The
fallowing form will show (actudly, we dready added sometilesin thisform).

=

1 | i

= Tile Set

width: |E40 Height: |4SD
Shap |15 Shap |15
W K

At the left top there is the current set of tiles used. Y ou can load different tile sets by
dicking on the button Tile Set. A number of useful sets are provided with Game Maker
Beow thetile sat you can change a number of settings. Y ou can set the width and height
of the background, the color used as background behind the tiles (which is normdly used
as trangparency color), and how the tiles must snap to agrid.

To place atilein the background image, sdlect it in thetile sat. Next click with your left

mouse on the background, and the tile appears. Eraseit (in the background color) using
the right mouse button. Some specid key combinations can be used:

Halding <Ctrl> will mirror the tile horizontally
Holding <Alt> will flip thetile verticdly
Holding <shift> will double the size of thetile

Y ou can use any combination of these three.

Once your background is reedy, dick OK to saveit.

Often you want your tiled background to have a background again. As you should know,
this can be achieved by using two backgrounds in your rooms. Make the tiled background

trangparent in this case. (The program will dways make sure that the Ieft bottom pixe of
the tiled background has the background color, so thisworks correctly.)
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Y ou can add your own tile setsto Game Maker . A tile sat isa smple bitmap file that
sores dl the tiles. Between any two tiles there best be a one pixd wideline. All these
separator lines must have the color that is used for trangparency in thetile set. (As actud
trangparency color the color of the lower leftmost pixd in the imageis used.) The name
of thetile st filesis crudd. They must endin _wwwhhh. brp, where www isthe width
and hhh the height of thetilesin pixels So for example, afile cdled

exanpl es_32x16. bnp containstiles of width 32 and height 16. In some cases you
might have tile images that do not have the 1-pixel separator lines. These can be used as
wall. In that case the file name must have the letter n at the end. So for example

exanpl es_32x16n. bnp.
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Chapter 16 More about objects

When you cregte an object, you can change some more advanced setting in the
Advanced tab.

16.1 Depth

Firg of al, you can st the Depth of the ingtances of the object. When the ingtances are
drawn on the screen they are drawn in order of depth. Instances with the largest depth are
drawn firg. Instances with the smalest depth are drawn last. When instances have the
same depth, they are drawn in the order in which they were created. If you want to
guarantee that an object liesin front of the others give it a negetive depth. If you want to
make sureit lies below other ingances, give it alarge postive depth. You can dso
change the depth of an ingtance during the game using the variable caled depth.

16.2 Persistent objects

Secondly, you can make an object perastent. A persstent object will continue existing
when you move from one room to the next. It only disgppears when you explicitly

destroy it. So you only need to put an instance of the object in the first room and then it
will remain availablein dl rooms. Thisis great when you have eg. amain character that
moves from room to room. Using persstent objects is a powerful mechanism but aso one
thet eadily leadsto errors.

16.3 Parents

Every object can have a parent object. When an object has a parent, it inheritsthe
behavior of the parent. Stated differently, the object is sort of a specid case of the parent
object. For example, if you have 4 different balls, named bdl1, bdl2, bal3 and bdl4, thet
al behave the same but have a different sprite, you can make bal1 the parent of the other
three. Now you only need to specify events for ball. The others will inherit the events
and behave exactly the same way. This saves alot of work.

Often, objects should behave dmost completely the same but there will be some smadll
differences. For example, one monster might move up and down and the other left and
right. For the rest they have exactly the same behavior. In this case dmog dl events
should have the same actions but one or two might be different. Again we can make one
object the parent of the other. But in this case we d o define certain events for the child
object. These events "override’ the parent events. So whenever an event for the child
object contains actions, these are executed instead of the event of the parent. If you dso
want to execute the parent event you can cdl the so-cdled "inherited' event usng the
appropriate action.

Parent objects can again have parents, and so on. (Obvioudy you are not dlowed to

cregte cycles) In thisway you can create an object hierarchy. Thisis extremey useful to
keep you game structured and you are strongly advised to learn to use this mechanism.
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Thereis dso a second use of the parent object. It dso inherits the collison behavior for
other objects. Let me explain thiswith an example. Assume you have four different floor
objects When abdl hitsthe floor it must change direction. This has to be specified in the
callison event of the bal with the floor. Because there are four different floors we need
to put the code on four different collison events of the bal. But when you make one floor
the parent of the other three, you only need to specify the collison event with this one
floor. The other callisonswill perform the same event. Again, this saves alot of copying.

Onewarning. Parents only apply when looking for events. When you specify an object at
another place only ingtances of that object are affected. For example, in our first example,
ff you gpply acertain action to dl ball1 ingtances, it will not change ball2 ingtances, even
though bal1 is the parent of bal2. The same happensin code.

16.4 Masks

When two ingtances collide a collison event occurs. To decide whether two ingtances
intersect, the prites are used. Thisisfine in mogt cases, but sometimes you want to base
collisons on adifferent shape. For example, if you make an isometric game, objects
typicdly have a height (to give them a 3D view). But for collisons you only want to use
the ground part of the prite. This can be achieved by cregting a separate Sorite that is
used as collison mask for the object.



Chapter 17 More about rooms

Also the room property form hasan Advancedtab. Here a number of advanced aspects
of rooms are available.

Frg of dl, thereis acheckbox labded Per sistent. Normdly, when you leave aroom and
return to the same room later, the room isreset to itsinitid sattings Thisisfineif you
have a number of levelsin your game but it is normaly not what you want in for example
an RPG. Here the room should be the way you left it the last time. Checking the box
labeled Per sistent will do exactly that. The room status will be remembered and when
you return to it later, it will be exactly the same as you left it. Only when you restart the
game will the room be reset. Actudly, there is one exception to this. If you marked
certain objects as being persstent (see Chapter 16), instances of this object will not stay
in the room but move to the next room.

Secondly, there are buttons in which you can sort dl instancesin the room horizontally or
verticdly. This can be important when the instances partidly overlgp. The order

determines the drawing order (unless you changed the depth of the objects).

Also thereisabutton labeed Creation code. Here you can typein apiece of codein
GML (see later) that is executed when the room is created. Thisis useful to eg. fill in
certain variables for the room, create certain instances, etc. It is useful to understand what
exactly happens when you move to a particular room in the game. First theroom and al
its ingtances are generated (When the room is not perastent or has not been visited
before). Next, when thisis the first room, the start game events are executed for dl
ingdances. Next (when the room is not persstent or not visted before) the room crestion
code is executed. Next the start room events are executed for dl ingances. And findly,
for the created ingtances the crestion event is executed. So, for example, the creation
events can use variables set by the cregtion code for the room and in the cregtion code
you can refer to the ingancesin the room.

Fndly, thereisabutton labded Views. This gives a mechaniam of drawing different
parts of your room at different places on the screen. There are many uses for views. First
of dl, in anumber games you want to show only part of the room at any time. For
example, in mog platform games, the view follows the main character. In two-player
games you often want a split-screen mode in which in one part of the screen you see one
player and in another part you see the other player. A third useisin gamesin which part
of the room should scroll with eg. the main character while another part isfixed (for
example some gatus pand). This can dl be eadly achieved in Game Maker.

When you dick the button labeed Views arather empty didog pops up. Enable the
checkbox labded Enable the use of views and the following information will show:
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At theleft you seethe ligt of a mogt eight views you can define. At the right you can give
information for the views. Firg of dl you must indicate whether the view should be
vigble when the room garts. Make sure at least one view isvidble. Visble views are
shown in bold. Next you indicate the area of the room that should be shown in the view.

Y ou specify the left and top position, and the width and the height of the view. Below

that you indicate the pogtion of the view on the screen.

Asindicated above, you often want the view to follow a certain object. This object you
can indicate at the bottom. If there are multiple ingtances of this doject, only the first one
isfollowed by the view. Normdly the character should be able to wak around a bit
without the view changing. Only when the character gets dose to the boundary of the
view, should the view change. Y ou can specify the Sze of the border that must remain
vishble around the object. Findly, you can restrict the speed with which the view changes.
This might mean that the character can walk of the screen, but it gives a much smoother
game play. Use—1 if you want the view to change instantaneoudly.



Chapter 18 Scripts

Game Maker has a built-in programming language. Once you get more familiar with
Game Maker and want to useit to its fullest extend, it is advisable to Sart learning to use
this language. For a complete description see Chapter 23. There are two waysto usethe
language. Firg of al you can cregte scripts. These are pieces of code that you give a
name. They are shown in the resource tree and can be save to afile and loaded from a
file. They can be used to form alibrary that extends the possibilities of Game Maker.
Alternatively, you can add a code action to some event and type a piece of code there,
Adding code actions works in exactly the same way as adding scripts except for two
differences. Code actions don't have a name and cannot use arguments. Also they have
the well-known fidd to indicate to what objects the action should gpply. For the rest you
enter code in exactly the same way asin scripts. So we further concentrate on scriptsin
this chapter.

As gated before, a script isapiece of code in the built-in programming language thet
performs a particular task. A script can take a number of arguments. To execute a script
from within some event, you can use the stript action. In this action you secify the script
you want to execute, together with the up to three arguments. (Y ou can aso execute
scripts from within a piece of code in the same way you cdl afunction. In that case you
can use up to 10 arguments)) When the script returns avaue, you can o useit asa
function when providing vaues in other actions.

To add a script to your game, choose Add Script from the Add menu. Thefollowing
form will pop up (in the example we dready added alittle script that computed the
product of the two arguments).

H| Script Properties e =10l x|
vV BE & | 4 mE| | Name|mirid
{
return argumentl*argumentl;
¥
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At the top right you can indicate the name of the script. Y ou have alittle editor in which
you can type the script. There are afew buttons for cut and paste and for loading or
saving the script as atext file. Findly there is a button with which you can test whether
the script is correct. Not al aspects can be tested at this stage but the syntax of your script
will be tested, together with the existence of functions used.

Asyou might have noticed, parts of the script text are colored. The editor knows about
exiding objects, built-in variables and functions, etc. Color-coding hdpsalot in avoiding
migtakes. In particular, you see immediatdy if you misspeled some name or use a
keyword as avaridble. Color-coding isthough abit dow. In the preferencesin the file
menu you can switch color -coding on and off. Here you can dso change the color for the
different components of the programs. Also you can change the font used in scriptsand
code.

Scripts are extremdy useful to extend the possibilities of Game Maker . This does though
require that you design your scripts careful. Scripts can be stored in libraries that can be
added to your game. To import alibrary, use the itemImport scripts from the file menu.
To saveyour scriptsin the form of alibrary use Export scripts. Script libraries are
ampletext files (dthough they have the extenson .gml). Preferably don't edit them
directly because they have a specid structure. Some libraries with useful scripts are
induded. (To avoid unnecessary work when loading the game, after importing alibrary,
best delete those scripts that you don't use.)

When creating scripts you eadly make mistakes. Always test the scripts by usng the
gppropriate button. When an error occurs during the execution of ascript thisis reported,
with an indication of the type of error and the place. If you need to check things more
carefully, you can run the game in debug mode. Now a form gppears in which you can
monitor certain information in your game. Using the Add button you can typein some
expresson whose vaue is shown in each step of the game. In thisway you can see
whether your game is doing things the right way. AlSo you can pauise your game, perform
it Sep by gep, and restart it. Furthermore, an indication of the speed in frames per second
isgiven.
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Chapter 19 Game information

A good game provides the player with some information on how to play the game. This
information is displayed when the player presses the <F1> key during game play. To
cregte the game information, double dick Game I nfor mation in the resource tree at the
left of the screen A little build-in editor is opened where you can edit the game
information. Y ou can use different fonts, different colors, and styles. A good adviceisto
meake the information short but precise. Of course you should add your name because you
cregted the game. All example games provided have an information file about the game
and how it was crested.

If you want to make a bit more fancy hdlp, use eg. Word. Then sdect the part you want
and use copy and paste to move it from Word to the game information editor.



Chapter 20 Game options

There are a number of options you can change for your game. They can be found by
double dicking on Game Options in the resource tree at the left of the screen. They are
subdivided in a number of tabbed pages.

20.1 Graphics options

Sart in fullscreen mode
When checked the game runsin the full screen; otherwise it runsin awindow.

Scale the image in fullscreen mode

When checked, the image is scaed to fill the whole screen as much as possible.
Otherwise, it is centered on the screen. Scaling is dower but most modern graphics cards
can do thiswith little overhead. But make sure the screen is larger than the window
because scding down is normdly very dow.

Use exclusive graphics mode

In exdusve mode, the game has the full control over the screen. No other gpplications
can use it anymore. Asaresult you can st the resolution of the screen and then color
depth. It also makes the graphics often a bit faster. If you want to make sure the computer
of the player has the right screen resolution, you best use exclusve mode. A warningisin
place though. In exdlusve mode no other windows can show. Thiseg. meansthat you
cannot use actions that display a message, ask a question, show the highscore lit, or
show the game information. Also no errors can be reported. In genera, when something
goes wrong in exclusve mode, the player has no other option than to restart the
computer. So make sure your game works absolutely correct. Y ou cannot run your game
in debug mode when using exdusive mode,

Wait for vertical blank beforedrawing

The screen of your computer is refreshed a number of times per second (normaly
between 50 and 100). After refreshing the screen there is a so-cdled verticd blank in
which nothing happens on the screen. If you draw the screen continuoudly, part of one
image and part of the next might show on the screen, which can give a poor visud effect.
If you wait for the vertical blank before drawing the next frame, this problem disappears.
The disadvantage is that the program mugt wait for the vertical blank which will dow it
down dightly.

Display the cur sor
Indicates whether you want the mouse pointer to be visble. Turning it off is normaly
faster and nicer. (Y ou can easily make you own cursor object in Game Maker )

Display the caption in fullscreen mode
When checked, in fullscreen mode alittle white box is drawn at the |eft top, displaying

the room caption, the score and the number of lives. Y ou can switch this off here. Itis
normally nicer if you draw these things yoursdf a an gppropriate place in your rooms.



20.2 Key options

Let <Esc> end the game

When checked, pressing the escape key will end the game. More advanced games
normaly don't want this to happen because they might want to do some processing (like
saving) before ending the game. In this case, uncheck this box and provide your own
actions for the escape key. (Clicking on the cross of the window will o generate an
escape key event.)

L et <F1> show the game information
When checked pressng the F1 key will disolay the game information (not in exdusve
mode).

L et <F4> switch between screen modes
When checked the F4 key will switch between fullscreen and windowed mode (not in

exclusve mode).

Let <F5> and <F6> load and save the game
When checked the player can use <F5> to store the current game Stuation and <F6> to
load the last saved game.

20.3 Interaction options

Generate continuous keyboar d events

When checked, keyboard events are created in each step aslong asakey is pressed.
When unchecked the event is only generated the moment the key is pressed (and once it
darts repeeting). For different types of games you need a different setting here.

Gener ate continuous mouse events
When checked mouse events are crested in each step as long as amouse button is
pressed. When unchecked the event is only generated once when the button is pressed.

Freeze the game when the form looses focus
When checked, whenever the player brings some other form to the top (e.g. another
goplication) the game freezes until the game window again gets the focus.

20.4 Score options

Show the score
When checked, the score is shown in the caption. Also the number of livesis shownin
the caption.

The other options deal with the gppearance of the highscore ligt. Firg of dl you can give
the highscore ligt a background image (preferably of size 360x400 but it will be stretched
othewisg). Alternatively, you can pecify the background color. Next you can indicate
the color used for the text and color used for the new item when the player hasanew
highest score. Y ou can dso indicate the font for the text and findly you can indicate
whether the form should have a border and a caption or not. Using the correct settings
will lead to gppeding highscore ligs.



20.5 Loading options

Here you can indicate what should happen when loading agame. Firg of dl you can
specify your own loading image. Secondly, you can indicate whether to diplay aloading
progress bar at the bottom of theimage. Y ou have three options here. Either no loading
bar is displayed, or the default bar is digplayed or you can pecify two images. the
background of the loading bar and the foreground. They will be scaed to obtain the
correct Sze. (Note that both images must be pecified in this case, not just one))

Secondly, you can indicate here the icon that should be used for sand-alone games. You
can only use 16-color 32x32 icons If you try to select another type of icon you will get a
warning.

Fndly you can change the unique gameid. Thisid is used for soring the highscore list

and save gamefiles. If you release anew version of your game and don't want to take
over the old highscore ligt, you should change this number.
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Chapter 21 Speed considerations

If you are making complicated games you probably want to make them run asfast as
possble. Even though Game Maker does its best to make games run fadt, alot depends
on how you design your game. Also, it israther easy to make games that use large
amounts of memory. In this chapter | will give some hints on how to make your games
faster and smdller.

Firg of dl, look carefully at the sprites and backgrounds you use. Animated spritestake a
lot of memory and drawing lots of spritestakes alot of time. So make your sprites as
amd| as possble. Remove any invishle areaaround it (there is acommeand for thisin the
Sprite editor). Carefully decide which spritesto store in video memory and which onesto
only load on use. The same gpplies to background images. In generd you want to load
them on use and, in particular when they are large, you don't want to store them in video
memory. If you have a covering background, make sure you switch off the use of a
background color.

If you use full screen mode or exclusve mode, make sure the size of the room (or
window) is never larger than the screen Sze. Mogt graphics card can efficiently scae
images up but they are very dow in scding images down! Also, preferably draw aslittle
other things than sorites. Thisisdow. If you do need them, preferably draw them
immediately after eech other. Findly, whenever possible, switch off the cursor. It dows

down the graphics.
Also be careful with the use of many views. For each view the room is redrawn.

Besidesthe graphics, there are aso other aspects that influence the speed. Make sure you
have as few ingances as possible. In particular, destroy ingtances once they are no longer
required (e.g. when they leave the room). Avoid lots of work in the step event or drawing
event of ingances. Often things do not need to be checked in each step. Interpretation of
code is reasonably fast, but it isinterpreted. Also, some functions and actions take alot of
time, in particular those that have to check dl ingances (like for example the bounce
action).

Think about where to treat the collison events. Y ou normdly have two options. Objects
that have no collison events at dl are trested much fagter, so preferably tregt them in
those objects for which there are just afew instances.

Be careful with using large sound files. They take alot of memory and aso compress
bedly. Y ou might want to check your sounds and see whether you can sample them
down.

Findly, if you want to make agame that many people can play, make sure you test it on
amdl machines
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Chapter 22 Distributing your game

Once you have created a nice game you probably want to give it to other people to play.
Y ou are free to distribute your games in any way you like. Y ou can even sl them. See
the enclosed license agreement for more information.

There are bascdly three different waysin which you can digtribute you games. The
esses way isto Smply give people the *.gmd file that holds the game. This does though
mean that the other person must have Game Maker. (Y ou are not alowed to digtribute
Game Maker with your game but they can fredy download it from the Ste)) Also the
other person can change the game.

The second way isto create a stand-done verson of the game. A sand-done versonis
amply one executable. This can be achieved by choosng the item Cr eate stand-alone in
the File menu. Y ou will be asked for the name of the executable that should contain the
game. Indicate a name, press OK and you have your sand-aone game that you can give
to anyone you like. Y ou can s&t the icon for the stand-aone game in the Options form. (If
your game uses any other files you should copy them to the folder containing the stand-
done game.) Now you should give thisfile to the other people (Y ou might want to zip it
first.)

Thethird way isto create an inddler. A number of freeware ingtdler programs are

available on the web. Again you firs make a gand-aone verson and then you use the
inddler to create an indalaion. How to do this depends on the inddler you use.

If you crested agreat game, please mail it to gamemaker@wanadoo.nl such that | might
place it on the web site. Please do not send inddl programs, only .gmd files or sand-
donevesons




Chapter 23 The Game Maker Language (GML)

Asyou have read before, Game Maker contains a built-in programming language. This
programming language gives you much more flexibility and control than the Sandard
actions. Thislanguage we will refer to as GML (the Game maker Language). There are
three different places where you can type programsin this language. First of al, when
you define sripts. A script isaprogram in GML. Secondly, when you add a code action
to an event. In a.code action you again have to provide aprogram in GML. Findly,
wherever you need to specify avaue in an action, you can dso use an expression in
GML. An expresson, as we will see below is not a complete program, but a piece
resulting in avaue,

In this chapter | will describe the basic sructure of programsin GML. When you want to
use programs in GML, there are a couple of things you have to be careful about. First of
al, for al your resources (sprites, objects, sounds, etc.) you must use namesthat sart
with aletter and only consst of letters digits and the underscore‘_’ symboal. Otherwise
you cannot refer to them from within the program. Also be careful not to name resources
Hf, other, globd, or dl because these have gpecid meaning in the language. Also you
should not use any of the keywords, indicated below.

23.1 A program

A program congsts of ablock. A block consgts of one or more statements, enclosed by
the symbols*‘{" and ‘}’. Statements must be separated with a*;’ symbol. So the globa
Sructure of every program is.

{

<st at enent >;
<st at enent >;

,

A statement can again be ablock of statements. There are anumber of different types of
satements, which will be discussed below.

23.2 Variables

Like any programming language GML contains variables. Variables can Sore ether red
vaues or strings. Variables do not need to be dedlared. There are alarge number of built-
in varigbles Some are generd, likenouse_x and nouse_y that indicate the current
mouse pasition, while dl others are locd to the object instance for which we execute the
program, like x and y that indicate the current postion of the ingtance. A varigble hasa
name that mugt sart with aletter and can contain only letters, numbers, and the
underscore symbol *_’. (The maximd length is 64 symbols) When you use anew
vaiableit islocd to the current ingtance and is not known in programs for other
ingdtances (even of the same object). Y ou can though refer to variablesin other ingtances;
see beow.



23.3 Assignments

An assgnment assgns the vaue of an expresson to avariable. An assignment has the
form:

<vari abl e> = <expression>;

Rather than asigning avaue to avariable one can dso add it using +=, subtract it usng
- =, multiply it usng * = or divideit usng / =. (These only work for red vaued variables
and expressons, not for srings))

23.4 Expressions
Expressions can be red numbers (e.g. 3.4), strings between single or double quotes (e.g.

“hel l o’ or“hel | 0”) or more complicated expressons. For expressions, the following
binary operators exigt (in order of priority):

&&, | | : combine Boolean vaues (&& meaning and, | | meaning or)
<, <=, ==,1 =, >, >=: comparisons, result in true (1) or false (0)

+, - : addition, subtraction

* [ ,di v,nod: multiplication, divison, integer divigon, and modulo

Also, the following unary operaors exist:

I : not, turnstrue into fdse and fase into true
- . negates the next vaue

Asvaues you can use numbers, variables, or functions that return avaue. Sub-
expressions can be placed between brackets. All operators work for red vaues.

Comparisons dso work for strings and + concatenates strings.

Example
Here is an example with some usdless assgnments.

{

,_.
TN
w

"hello world :

w< g

23%((2+4) | sin(y)):
= 'hello" + " world"
(x < 5) && ! (x==2 || x==4);

—
=1 *+ = 1

Twnu X X< n X

}

23.5 Extravariables

Y ou cregte new variables by assgning avaue to them (no need to declare them firs). If
you smply use avariable name, the variable will be stored with the current object
ingtance only. So don't expect to find it when dedling with another object (or another



ingdance of the same object) later. Y ou can dso sat and read variables in other objects by
putting the object name with adot before the variable name.

To creste globd variables, that are visble to al object ingances, precede them with the
word gl obal and adot. So for example you can write:

if (global.doit)

/1 do sonet hing
gl obal . doit = false;

}
}

23.6 Addressing variables in other instances
As described above, you can st variablesin the current ingance using statements like

X = 3;

But in anumber of cases you want to address variables in another instance. For example,
you might want to sop the mation of dl bals or you might want to move the main
character to a particular pogtion, or, in the case of a collison, you might want to st the
sporite for the other ingtance involved. This can be achieved by preceding the variable
name with the name of an object and adot. So for example, you can write

bal | . speed = 0;

Thiswill change the speed of dl ingtances of object bal. There are anumber of specid

"objects'.
- sel f: The current ingtance for which we are executing the action

ot her : The other ingance involved in a collison event

al | : All indances

noone: No ingance at dl (soundsweird probably but it does come in handy aswe

will seelater on)

gl obal : Not aningance & dl, but a container that stores globa varigbles
o, for example, you can use the fallowing kind of datements

other.sprite_index = spriteb;
all.speed = 0

gl obal . nessage = ' A good result';
gl obal . x = ball. x;

Now you might wonder what the last assgnment does when there are mulltiple balls.
W, thefirg oneistaken and its x value is assgned to the globd vaue.

But what if you want to st the speed of one particular ball, rather than dl bdls. Thisis

dightly more difficult. Each ingtance has a unique id. When you put indances in aroom
in the designer, thisinganceid is shown when you rest the mouse on the instance. These
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are numbers larger than or equa to 100000. Such a number you can dso use asthe left-

hand Sde of the dot. But be careful. The dot will get interpreted as the decimd dot in the
number. To avoid this, put brackets around it. So for example, assuming theid of the bl
is 100032, you can write:

(100032) . speed = 0;

When you cregte an indance in the program, the cal returnstheid. So avdid piece of
programis

{
nnn = instance_create(100, 100, bal l);
nnn. speed = 8;

}

This crestes aball and sets its speed. Note that we assgned the ingtance id to avariable
and used this variable as indication in front of the dot. Thisis completely vdid. Let me
try to make this more precise. A dot is actualy an operator. It takes avaue asleft
operand and avariable (address) as right operand, and returns the address of this
paticular variable in the indicated object or ingance. All the object names, and the
specid objects indicated above Smply represent values and these can be dedit with like
any vaue. For example, the following program isvdid:

{

obj[0] = ball;

obj[1] = flag;
obj[0].alarnf 4] = 12;
obj[1].id.x = 12;

}

The last statement should be read as follows. We take theid of the first flag. For the
ingtance with that id we set the X coordinate to 12.

Object names, the specid objects, and the ingance id's can adso be used in a number of
functions.

23.7 Arrays

You can use 1 and 2-dimensiond arraysin GML. Smply put the index between square
brackets for a 1-dimensgond array, and the two indices with a comma between them for
2-dimensond arrays. At the moment you use an index the array is generated. Each array
runs from index 0. So be careful with using large indices because memory for alarge
array will be reserved. Never use negtive indices. The sysem putsalimit of 32000 on
each index and 1000000 on the totd Sze. So for example you can write the following:

{

a[0] = 1;

i = 1;

while (i < 10) { a[i] = 2*a[i-1]; i +=1;}
b[4,6] = 32;
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23.8 If statement
An if satement has the form

if (<expression>) <statenment>

if (<expression>) <statement> el se <statenment>

The statement can dso be a block. The expresson will be evduated. If the (rounded)
vaueis <=0 (false) the statement after e seis executed, otherwise (true) the other
statement is executed. It isagood habit to dways put curly brackets around the
satementsin the if satement. So best use

if (<expression>)
{
<st at ement >

}

el se

{

<st at enent >

}

Example
The following program moves the object toward themiddle of the screen.

if (x<200) {x += 4} else {x -= 4};
}

23.9 Repeat statement
A repeat satement has the form

repeat (<expression>) <statenent>

The statement is repested the number of times indicated by the rounded vaue of the
expresson.

Example
Thefollowing program creates five bdls & random postions

{
repeat (5) instance_create(randon(400), random(400), ball);

}

23.10 While statement
A while satement has the form

whi | e (<expression>) <statenent>
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Aslong asthe expresson is true, the statement (which can dso be ablock) is executed.
Be careful with your while loops. Y ou can easly make them loop forever, in which case
your game will hang and not react to any user input anymore.

Example
Thefollowing program tries to place the current object at a free pogtion (thisis about the

same as the action to move an object to arandom pogtion).

while (!place_free(x,y))
{

X

y
}
}

random(r oom wi dt h) ;
random(r oom hei ght) ;

23.11 For statement
A for satement has the form

for (<statenentl> ; <expression> ; <statenent2>) <statenent3>

Thisworks asfollows. Firg statementl is executed. Then the expression is evauated. If it
istrue, satement 3 is executed; then statement 2 and then the expression is evauated

again. This continues until the expressonisfdse

This may sound complicated. Y ou should interpret this asfollows. Thefirg statement
initidizes the for-loop. The expresson tests whether the loop should be ended.
Statement2 is the step statement that goes to the next loop evauation.

The most common use is to have a counter run through some range.

Example
Thefallowing program initidizes an array of length 10 with the vaues 1-10.

{

for (i=0; i<9; i+=1) list[i] = i+1;
}

23.12 Exit statement
The exit satement has the form

exit

It smply ends the execution of this program. (It does not end the execution of the game!
For this you need the functiongane_end() ; seebelow.)



23.13 Functions

A function has the form of afunction name, followed by zero or more arguments between
brackets, separated by commes.

<function>(<argl>, <arg2>,.)

There are two types of functions. Firg of dl, there is a huge collection of built-in
functions, to control dl agpects of your game. Secondly, any script you definein your
game can be used as a function.

Note that for afunction without arguments you still need to use the brackets. Some
functions return vaues and can be used in expressons. Others Smply execute commands.

23.14 Scripts

When you create a script, you want to access the arguments passed to it (either when
using the script action, or when cdling the script as a function from a program (or from
another, or even the same script). These arguments are stored in the variables

ar gurent 0,ar gunent 1, ..., ar gunent 9. So there can be a most 10 arguments.
(Note that when caling the script from an action, only the first 3 arguments can be
specified.)

Scripts can dso return avaue, such thet they can be used in expressions. For thisend you
use the return statement:

return <expression>

Execution of the script ends a the return statement!

Example
Hereisthe definition for alittle script that computes the square of the argument:

{

return (argument O*argunent 0) ;

}

To cdl ascript from within apiece of code, just act the same way as when calling
functions. That is, write the script name with the argument vaues in parentheses.

23.15 With constructions

Asindicated before, it is possible to read and change the vdue of variablesin other
ingdances. But in anumber of cases you want to do alot more with other ingtances. For
example, imagine that you want to move dl bals 8 pixes down. Y ou might think that
thisis achieved by the following piece of code

ball.y = ball.y + 8;
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But thisis not correct. Theright Side of the assgnment gets the vaue of the y-coordinate
of thefirg ball and adds 8 to it. Next this new value is st as y-coordinate of dl bals So

the result isthat dl balls get the same y-coordinate. The statement
ball.y += 8;

will have exactly the same effect because it is Smply an abreviation of the first
gaterment. So how do we achieve this? For this purpose there is the with statement. Its
globd formis

wi th (<expression>) <statenment>

<expresson> indicates one or more ingtances. For this you can use an inganceid, the
name of an object (to indicate dl ingtances of this object) or one of the specid objects
(al, sf, other, noone). <statement> is now executed for each of the indicated instances,
asif that ingance is the current (saf) instance. So, to move dl balls 8 pixes down, you

cantype

with (ball) y += 8;

If you want to execute multiple statements, put curly brackets around them. So for
example, to move dl balsto arandom postion, you can use

with (ball)
{

X
y

random(r oom wi dt h) ;
random( r oom hei ght ) ;

}

Note that, within the Satement(s), the indicated instance has become the sdif ingtance.
Within the stlatements the origind sdlf ingtance has become the other instance. So for
example, to move dl bdlsto the postion of the current instance, you can type

with (ball)

X
y

ot her. x;
ot her.y;

}

Use of the with statement is extremely powerful. Let me give afew more examples. To
degtroy dl bdls you type

with (ball) instance_destroy();
If abomb explodes and you want to destroy dl ingtances close by you can use

with (all)
{

if (distance_to_object(other) < 50) instance_destroy();

}
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23.16 Comment

Y ou can add comment to your programs. Everything on aline after // isnot reed. It is
used interndly to indicate an end of line.

23.17 Pascal style

Theinterpreter is actudly pretty relaxed. Y ou can dso use programs that look alot like
Pascd. Y ou can use begin and end to deimit blocks, := for the assgnment, and even add
the word then in an if gatement or do in awhile loop. For example, thefallowing
program isdso vdid:

begi n
X = 10;
whil e x>0 do
begin
if x=5 then x:=x-5 el se x:=x-1;
end;
end;

23.18 Functions and variables in GML

GML contains alarge number of built-in functions and variables. With these you can
control any part of the game. For dl actions there are corresponding functions so you
actudly don’'t need to use any actionsif you prefer using code. But there are many more
functions and variables that control agpects of the game that cannot be used with actions
only. Soif you want to make advanced games you are strongly advised to read through
the following chaptersto get an overview of dl that is possble. Please note that these
variables and functions can dso be used when providing vaues for actions. So even if
you don't plan on using code or writing scripts, you will gill benfit from this

information.

The following convention is used below. Variable names marked with a* are read-only,

that i, their value cannot be changed. Variable names with [0..n] after them are arrays.
The range of possible indicesis given.
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Chapter 24 Computing things

Game Maker contains alarge number of functionsto compute certain things. Hereisa
complete ligt.

24.1 Constants
Thefollowing congtants exist:

trueEqudtol

fal se EqudtoO.
pi Equd t03.1415...

24.2 Real-values functions
Thefollowing functions exist that ded with redl numbers.

randon( x) Returnsarandom rea number between 0 and x. The number is
adways amdler than x.

abs(x) Returnsthe absolute vaue of x.

si gn(x) Returnsthesgnof x (-1 or 1).

round( x) Returnsx rounded to the nearest integer.

f1 oor (x) Returnsthefloor of X, thet is, x rounded down to an integer.
cei | (x) Returnsthe celing of X, thet is, X rounded up to an integer.
frac(x) Reurnsthefractiond part of X, thet is, the part behind the decima dot.
sqgrt (x) Returnsthe square root of X. x must be nor-negative.
sgr ( x) Reurnsx*x.

power ( x, n) Returnsx to the power n.

exp(x) Returnseto the power x.

| n(x) Returnsthe natura logarithm of x.

| 0g2( x) Returnsthelog base2 of x.

| 0g10( x) Returnsthelog base 10 of x.

| ogn(n, x) Returnsthelog basen of x.

si n(x) Returnsthedneof x (x in radians).

cos(x) Returnsthe cosneof x (X in radians).

t an( x) Returnsthe tangent of x (x in radians).

ar csi n( x) Reurnstheinversesneof x.

ar ccos(x) Reurnstheinverse cosneof x.

ar ct an(x) Returnsthe inverse tangent of x.

degt or ad( x) Converts degreesto radians.

r adt odeg( x) Converts radians to degrees.

m n(x, y) Returnsthe minimum of x and y.

max( x, y) Returnsthe maximumof x andy.

m n3(x, Yy, z) Raurnstheminimum of X,y and z.

max3( X, Yy, z) Reurnsthe maximum of x, y and z.

mean( x, y) Returnsthe averageof x andy.
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poi nt _di stance(x1, y1, x2, y2) Returnsthe distance between point (x1,y1)
and paint (x2y2).

poi nt _direction(x1,yl, x2,y2) Reumnsthedirection from point (x1,y1)
toward point (x2,y2) in degrees.

i s_real (x) Returnswhether x isared vaue (as opposed to agtring).

i s_string(x) Returnswhether x isastring (as opposed to ared vaue).

24.3 String handling functions
Thefollowing functions ded with characters and gring.

chr (val ) Returnsadring containing the character with asci code val.
ord(str) Returnsthe asci code of the first character in 4.

real (str) Turnsgrinto ared number. str can contain aminus sign, adecima
dot and even an exponentid part.

string(val) Turnsthered vaueinto asring usng astandard format (no
decimd placeswhen it is an integer, and two decimal places otherwise).
string_format(val,tot, dec) Tumnsvd into astring using your own
format: tot indicates the tota number of places and dec indicated the number of
decima places.

string_l engt h(str) Returnsthe number of charactersin the string.
string_pos(substr, str) Reurnsthe postion of subgr in gtr (0=no
occurrence).

string_copy(str,index, count) Returnsasubstring of g, sarting a
pogtion index, and of length count.

string_del ete(str,index, count) Returnsacopy of sr with the part
removed that Sarts at position index and has length count.
string_insert(substr, str,index) Reurnsacopy of gr with substr added
a pogtion index.

string_l ower (str) Returnsalowercase copy of dr.

string_upper (str) Returnsan uppercase copy of gir.
string_repeat(str, count) Reurnsasgtring conasting of count copies of gir.
string_l etters(str) Returnsasdiring that only containsthe lettersin dir.
string_digits(str) Reurnsadringtha only containsthe digitsin dr.
string_l ettersdigits(str) Reurnsadgring that contansthelettersand
digitsindr.
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Chapter 25 GML: Game play

There are alarge number of variables and functions that you can use to define the game
play. These in particular influence the movement and crestion of ingtances, the timing,
and the handling of events.

25.1 Moving around

Obvioudy, an important agpect of gamesisthemoving around of object ingtances. Each
ingance has two built-in variables x and y thet indicate the podition of the ingance. (To
be precise, they indicate the place where the origin of the sprite is placed. Postion (0,0) is
the top-left corner of the room. Y ou can change the position of the instance by changing
itsx and y variables. If you want the object to make complicated motions thisis the way
to go. You typicaly put this code in the Sep event for the object.

If the object moves with constant speed and direction, there is an eeser way to do this.
Each object instance has a horizontal speed (hspeed) and a verticd speed (vspeed).
Both areindicated in pixes per sep. A positive horizontal gpeed means a mation to the
right, a negetive horizontd speed mean amotion to the left. Positive vertica speed is
downwards and negetive vertica speed is upwards. So you have to set these varigbles
only once (for example in the cregting event) to give the object ingance a congtant
moation.

Thereisquit a different way for specifying motion, usng adirection (in degrees 0-359),
and a spead (should be non-negative). Y ou can set and read these variables to specify an
arbitrary mation. (Interndly thisis changed into vauesfor hspeed and vspeed.) Also
there isthe friction and the gravity and gravity direction. Findly, thereisthe function

not i on_add(dir, speed) toadd amotion to the current one.
To summarize, eech ingdance has the fallowing varidbles, and functions

X Its x-pogtion.

y Its y-pogtion.

Xprevi ous Its previous x-pogtion.

ypr evi ous Itsprevious y-pogtion.

xst art Its garting xpodtion in the room.

yst art Itsgarting y-postion in the room.

hspeed Horizonta component of the speed.

vspeed Veticd component of the speed.

di rect i on Its current direction (0-360, counter-clockwise, O = to the right).
speed Itscurrent speed (pixels per sep).

friction Current friction (pixes per gep).

gravi ty Current amount of gravity (pixes per sep).
gravity_direction Direction of gravity (270 is downwards).

nmot i on_set (dir, speed) Sasthe motion with the given soeed in direction dir.
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nmot i on_add(dir, speed) Addsthe mation to the current motion (as a vector
addition).

There are alarge number of functions available that help you in defining your motions:

25.2

pl ace_free(x,y) Reurnswhether theinstance placed a postion(x,y) is
odlison-free. Thisistypicaly used as a check before actualy moving to the new
pogtion.

pl ace_enpt y(x, y) Returnswhether the instance placed at postion (X,y) meets
nobody. So this function takes dso non-solid ingtances into account.

pl ace_neeti ng(x, y, obj ) Returnswhether the ingtance placed a position
(x,y) meets obyj. obj can be an object in which case the function returnstrueis

some ingtance of that object ismet. It can dso be an inganceid, the specia word

al I meaning an ingtance of any object, or the gpecid word ot her .

pl ace_snapped( hsnap, vsnap) Returnswhether the instance is digned with

the sngpping vaues.

move_r andon{ hsnap, vsnap) Movetheingance to afree random, snapped
pogtion, like the corresponding action.

nmove_snap( hsnap, vsnap) Sngp theingance, like the corresponding action.
move_t owar ds_poi nt (X, y, sp) Movestheinganceswith speed g toward
pogtion (X,y).

nmove_bounce_sol i d(adv) Bounceagang solid instances, like the
corresponding action. adv indicates whether to use advance bounce, that dso

takes danted walls into account.

nmove_bounce_al | (adv) Bounceagang dl indances, ingtead of just the solid
Oones.

move_cont act (di r) Movetheingancein the direction until acontact postion
isreached. If thereisno collison a the current position, theingtanceis placed

just before a collison occurs. If there dreedy isacollison, the instance is moved
to the first position where there is no collison anymore.

di stance_t o_poi nt (x, y) Returnsthe disance of the bounding box of the
current instance to (X,y).
di stance_t o_obj ect (obj ) Returnsthe distance of the instance to the nearest

ingtance of object ohyj.

posi ti on_enpty(x,y) Returnswhether thereisnothing a pogtion (x,y).
posi tion_neeting(x,y, obj) Returnswhether at postion (x,y) thereisan
ingtance obyj. obyj can be an object, an inganceid, or the keywordssel f, ot her,
orall.

Instances

In the game, the badic units are the ingances of the different objects. During game play
you can change a number of agpects of these ingtances. AlSo you can cregte new instances
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and destroy ingtances. Besides the movement related variables discussed above and the
drawing related variables discussed below, each ingance has the following varidbles

obj ect _i ndex* Index of the object thisis an ingtance of. Cannot be changed.
i d* Theuniqueidentifier for the ingtance (>= 100000). (Note that when defining
roomstheid of the ingance under the mouse is dways indicated.)

mask_i ndex Index of the sprite used as mask for collisons. Give thisavaue of
-1 to make it the same as the sprite_index.

sol i d Whether theingance is solid. This can be changed during the game.

per si st ent Whether the instance is persistent and will regppear when moving

to another room. Y ou often want to switch perdastence off at certain moments.
(For example if you go back to the first room.)

There is one problem when dedling with indances. It is not o easy to identify individua
indances. They don't have a name. When thereis only one instance of a particular object
you can use the object name but otherwise you need to get the id of theingance. Thisisa
unique identifier for the ingance. you can use it in with statements and as object

identifier (using the dot congtruction described in section 23.6). Fortunately there are a
number of variables and routines that help you locate indanceid's.

i nst ance_count * Number of indances that currently exist in the room.

i nstance_i d[ 0..n-1]* Theid of the particular ingance. Here n is the number
of ingance.

Let me give an example. Assume each unit in your game has a particular hedlth and you
want to locate the strongest one, you could use the following code:

{
maxid = -1;
maxheal th = O;
for (i=0; i<instance_count; i+=1)
{

iii = instance_id[i];

if (iii.object_index == unit)
if (iii.health > maxheal th)
{maxid = iii; maxhealth = iii.health;}

}

}
}

After theloop maxid will contain the id of the unit with largest hedth. (Don't destroy

ingtances during such aloop because they will automaticaly be removed from the array
and asaresult you will sart skipping indances)

i nstance_fi nd(obj, n) Reurnstheid of the (n+1)'th ingtance of type obyj. obj
can be an object or the keyword dl. If it does not exi<, the gpecid object noone
IS returned.



i nst ance_exi st s(obj ) Returnswhether an ingance of type obj exigts. obj
can be an object, an inganceid, or the keyword dl.

i nst ance_nunber (obj ) Returnsthe number of instances of type obyj. obj can
be an object or the keyword dl.

i nstance_position(x,y, obj) Reurnstheid of theingance of type obj a
position (X,y). When multiple instances are a that position the firgt is returned.

obj can be an object or the keyword dl. If it does not exi<, the specia object
noone isreturned.

i nst ance_near est ( x, y, obj ) Reurnstheid of theinstance of type obj
nearest to (X,y). obj can be an object or the keyword dl.

i nstance_furthest (X, y, obj) Reurnstheid of the ingance of type obj
furthest away from (x,y). obj can be an object or the keyword dl.

i nstance_pl ace(x, y, obj) Returnstheid of theingtance of type obj met
when the current ingance is placed at postion (x,y). obj can be an objedt or the
keyword dl. If it does not exig, the specia object noone isreturned.

The following functions can be used for cregting and destroying instances.

i nstance_creat e(x, y, obj) Createsan ingance of obj at postion (x,y). The
function returns the id of the new instance.

i nst ance_dest roy() Destroysthe current instance.

i nst ance_change(obj , per f) Changestheinganceinto obj. perf indicates
whether to perform the destroy and creetion events.

posi tion_destroy(x,y) Desroy al insances whose sprite contains pogtion
X,Y).

E)o?i ti on_change(x,y, obj, perf) Changedl ingancesa (x,y) into obj.
perf indicates whether to perform the destroy and cregtion events.

25.3 Timing

Good games required careful timing of things happening. Fortunately Game Maker does
mogt of the timing for you. It makes sure things hgppen a a congtant rate. Thisraeis
defined when defining the rooms. But you can change it using the globd variable

r oom speed. So for example, you can dowly increase the speed of the game, making it
more dfficult, by adding avery smdl amount (like 0.001) to r oom speed in every sep.
If your machine is dow the game speed might not be achieved. This can be checked

usng the varidble f ps that congtantly monitors the actua number of frames per second.
Fnally, for some advance timing you can usethe variablecur r ent _t i ne tha givesthe
number of milliseconds since the computer was darted. Here isthe tota collection of
varigbles avallable (only the firgt one can be changed):

room speed Spead of the game in the current room (in steps per second).

f ps* Number of framesthat are actudly drawn per second.

current _ti me* Number of milliseconds that have passed snce the system was
darted.

current _year* Thecurrent year.
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current _nont h* The current month.

current _day* The current day.

current _weekday* The current day of the week (1=sunday, ..., 7=saturday).
current _hour* The current hour.

current _m nut e* Thecurrent minute,

current _second* The current second.

Sometimes you might want to stop the game for a short while. For this, use the degp
function.

sl eep(nunb) Segps numb milliseconds

Findly, as you should know, every indance has 8 different darm clocks that you can .
To change the vaues (or get the vaues) of the different darm clocks use the following
vaiable:

al arn{0..7] Vdueof theindicated darm clock. (Note that darm clocks only
get updated when the darm event for the object contains actionsl)

25.4 Rooms and score

Games work in rooms. Each room has an index that isindicated by the name of the room.
The current room is ored in variable room. Y ou cannot assume that rooms are
numbered in a consecutive order. So never add or subtract a number from the room

vaiable. Ingead use the functions and variables indicated below. So atypica piece d
code you will uis

if (room!= room.last)

{

room goto_next();

}

el se

game_end();
}
}

The fallowing variables and functions exist that ded with rooms.

r oomindex of the current room; can be changed to go to a different room, but you
better use the routines below.

room first* Index of thefirg room in the game.

room | ast * Index of thelast roomin the game.

room _got o( nunb) Goto the room with index numb.

room got o_pr evi ous( ) Go to the previous room.

room got o_next () Go to the next room.
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room restart () Resart the current room.

room pr evi ous( nurb) Return the index of the room before numb (-1 = none)
but don't go there.

room next ( nunb) Return theindex of the room after numb (-1 = none).
gane_end() Endthegame.

gane_restart () Restatthegame

Rooms have a number of additiond properties:

room wi dt h* Width of the room in pixds.

room hei ght * Heght of the roomin pixes.

room capt i on Cgption gtring for the room that is digplayed in the caption of the
window.

room per si st ent Whether the current room is persstent.

Many games offer the player the possibility to save the game and load asaved game. In
Game Maker this hgppens automaticaly when the player press <F5> for saving and <F6>
for loading. Y ou can aso save and load games from within a piece of code (note that
loading only takes place at the end of the current sep).

gane_save(string) Savethegameto thefile with name gring.
ganme_| oad(string) Loadthegamefrom thefilewith name gtring.

Another important aspect of many gamesiis the score and the number of lives. Game
Maker keepstrack of the scorein aglobd variable scor e and the number of livesina
globd vaiadlel i ves. Both are normdly is shown in the window caption. You can
change the score by smply changing the vaue of this varidble. The samefor lives. If
livesislarger than O and becomes smdler than or equd to O the no-more-lives event is
performed for dl ingtances. If you don’t want to show the score and livesin the caption,

st thevaridbleshow_scor e to fase (You can dso change this in the options form.)
For more complicated games you better display the score yoursdlf.

scor e The current score.
[ i ves Number of lives

show_scor e Whether to show the score (and lives).

Thereisaso abuilt-in mechaniam to keep track of ahighscore lig. It can contain up to
ten names. For more information, see Chapter 29.

25.5 Generating events

Asyou know, Game Maker is completely event driven. All actions happen as the result
of events. There are anumber of different events. Creation and destroy events happen
when an indance is created or destroyed. In each step, the system firgt handles the darm
events. Next it handles keyboard and mouse events and next the step event. After thisthe
instances are st to thelr new pogitions after which the collison event is handled. Findly



the draw event is used to draw the ingtances (note that when there are multiple views the
draw event is cdled multiple timesin each step). Y ou can dso goply an event to the

current instance from within a piece of code. The following functions exit:

event _perf or m( t ype, nunb) Performs event numb of type type to the current
ingance. The fallowing event types can be indicated:

ev_create

ev_destroy

ev_step

ev_al arm

ev_keyboard

ev_nouse

ev_col lision

ev_ot her

ev_draw
When there are multiple events of the given type, numb can be used to specify the
precise event. For the darm event numb can range from 0 to 7. For the keyboard
event you have to use the keycode for the key (see 0). For mouse events you can

use the following condants:
ev_left_button

ev_right _button

ev_mi ddl e button

ev_no_button
For the collison event you give the index of the other object. Findly, for the other
event you can use the following congtants:

ev_out si de

ev_boundary

ev_ganme_start

ev_gane_end
ev_roomstart

ev_room end

ev_no_nore_lives

ev_ani mati on_end
For the step event you give the index can use the following congtants:

ev_step_nor nmal

ev_step_begin

ev_step_end
event _perform obj ect (obj, type, nunb) Thisfunctionsworksthe same as
the function above except that this time you can specify events in another object.
Note that the actions in these events are applied to the current instance, not to
ingtances of the given object..
event _user ( nunb) In the other events you can dso define 8 user events. These
are only performed if you cdl this function numb mugt lieintherange O to 7.
event _i nheri t ed() Paformstheinherited event. This only worksif the
ingtance has a parent object.

Y ou can get information about the current event being executed using the following read

only varigbles
event _t ype* Type of the current event begin executed.
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event _nunber * Number of the current event begin executed.

event _obj ect * Theobject index for which the current event is being executed.
event _act i on* Theindex of the action that is currently being executed (O isthe
firg in the event, etc.).

25.6 Miscellaneous functions
Here are afew other functions that are ussful in certain circumstances.

obj ect _nane(i nd) Returnsthe name of the object with the given index
room nane(i nd) Reurnsthe name of the room with the given index
sprite_nane(ind) Reurnsthe name of the prite with the given index
backgr ound_nane(i nd) Returnsthe name of the background with the given
index

sound_nane(i nd) Returnsthe name of the sound with the given index

scri pt _nane(i nd) Returnsthe name of the script with the given index



Chapter 26 GML: User interaction

There is no game without interaction with the user. The sandard way of doing thisin
Game Maker isto put actionsin mouse or keyboard events. But sometimes you need
more control. From within a piece of code you can check whether certain keyson the
keyboard are pressed and you can check for the position of the mouse and whether its
buttons are pressed. Normally you check these aspectsin the step event of some
controller object and take action accordingly. The following variables and functions exist:

mouse_x* X-coordinate of the mouse. Cannot be changed.

mouse_y* Y-coordinate of the mouse. Cannot be changed.

nmouse_but t on Currently pressed mouse button. As vaue use mb_none,
mb_left, mb_middle, or mb_right.

keyboar d_| ast key Keycode of last key pressed. See below for keycode
condants. You can changeit, eg. setit to O if you handled it.

keyboar d_key Keycode of current key pressed (see below; O if none).
keyboar d_| ast char Last character pressed (as gtring).

keyboar d_st ri ng String containing the last a most 80 characters typed. This
gring will only contain the printable characters typed. It aso correctly respondsto
pressing the backspace key by erasing the last character.

To check whether a particular key or mouse button is pressed you can use the following
functions. Thisisin particular ussful when multiple keys are pressed smultaneoudy.

keyboar d_check(key) Returnswhether the key with the particular keycode is
pressed.

keyboar d_check_di rect ( key) Returnswhether the key with the particular
keycode is pressed by checking the hardware directly. The result isindependent

of which gpplication has focus. It dlows for afew more checks. In particular you
can use keycodes vk_Ishift, vk _|control, vk_ldt, vk _rshift, vk_rcontrol and

vKk_rdt to check whether the left or right shift, control or dt key is pressed. (This
does not work under windows 95!).

mouse_check_but t on( nunmb) Returnswhether the mouse button is pressed
(use as vdues mb_none, mb_left, mb_middle, or mb_right).

Thefollowing congtants for virtua keycodes exist:

vk_nokey keycode representing that no key is pressed
vk_anykey keycode representing that any key is pressed
vk_| ef t keycode for left arrow key

vk_ri ght keycodefor right arrow key

vk_up keycode for up arrow key

vk_down keycode for down arrow key

vk_ent er enter key

vk_escape escapekey



vk_space space key

vk_shi ft shift key

vk_control control key

vk_al t dtkey

vk_backspace backspace key

vk_tab tabkey

vk_honme home key

vk_end endkey

vk_del et e deete key

vk_insert insetkey

vk_pageup pageup key

vk_pagedown pagedown key

vk _pause pauselbresk key

vk_print screen printscreen/sysrq key

vk _f1 ...vk_f12 keycodesfor the function keysF1to F12
vk_nunpad0 ... vk_nunpad9 number keys on the numeric keypad
vk_mul ti pl'y multiply key on the numeric keypad
vk_di vi de divide key on the numeric keypad

vk _add add key on the numeric keypad
vk_subtract subtract key on the numeric keypad
vk_deci mal decimd dat keys on the numeric keypad

For the letter keys use for exampleor d(' A" ) . (The capitd letters) The following
condants can only beused in keyboar d_check_di rect:

vk_I shift left shift key

vk_I control left control key
vk_lalt leftdtkey
vk_rshift right shift key
vk_rcontrol right control key
vk_ralt rightdtkey

For example, assume you have an object that the user can control with the arrow keys
you can put the following piece of code in the step event of the object:

{
i f (keyboard_check(vk_left))

if (keyboard_check(vk_right))

i f (keyboard_check(vk_up))

i f (keyboard_check(vk_down))
}

Of courseitisalot easer to smply put thisin the keyboard events.

< < x X
+ 1 + 1
L I T |
ArERE



Asyou probably know, in the game options you can indicate whether keyboard and
mouse event should be continuous or only once when the user presses the button or key.
Y ou can set and change this within code using the following variables:

keyboar d_cont i nuous Indicated whether keyboard events should be
continuous (1) or not (0).

mouse_cont i nuous Indicated whether mouse events should be continuous (1)
or not (0).

There are three additiond functions related to interaction.

keyboar d_cl ear (key) Clearsthe sate of the key. This meansthat it will no
longer generate keyboard events until it Sarts repeeting.
mouse_cl ear (but t on) Clearsthe gate of the mouse button. This meansthet it
will no longer generate mouse events until the player rdleases it and pressesit
n.
ie%a_cl ear () Clearsdl keyboard and mouse ates.
i o_handl e() Handle user io, updating keyboard and mouse satus.
keyboar d_wai t () Waitstill the user presses akey on the keyboard.

26.1 Joystick support

Though this might not be obvious, Game Maker actudly has joystick support.

Movements of the joystick cregte keyboard events <NUMPAD>1 to <NUMPAD>9 asin
the numeric keypad. The four buttons generate keyboard events for the letters A, B, C
and D. So you can reect on these. Please redlize that you don't get this information with
thekeyboar d_check() function because that function checks the keyboard. Insteed
thereisawhole st of functions to ded with joysticks Game Maker supports up to two
joysticks. So dl of these functions take ajoystick id as argument.

joystick_exists(id) Reunswhether joygtick id (1 or 2) exigts.
joystick _direction(id) Returnsthe keycode (vk_numpadl to
vk_numpad9) corresponding to the direction of joystick id (1 or 2).
joystick_check_button(id, nunb) Returnswhether thejoystick buttonis
pressed (numb in the range 1-4).

joystick _xpos(id) Returnsthepogtion (-1 to 1) of the x-axis of joystick id.
joystick_ypos(id) Reurnsthejoysticksy-pogtion.
joystick_zpos(id) Returnsthejoysicks zpostion (if it hasazaxis).



Chapter 27 GML: Game graphics

Animportant part of agame is the graphics Game Maker normally takes care of most of
this and for smple games there is need to worry about it. But sometimes you want to teke
more control. For some agpects there are actions but from code you can control many
more agpects. This chapter describes dl variables and functions available for thisand
gives some more information about whet is redly happening.

27.1 Window and cursor

Default the game runs indde a centered window. The player can change thisto full screen
by pressing the <F4> key unlessthis was disabled. Y ou can dso do this from within the
program using the following varicble:

ful | _screen Thisvaiddeistrue when in full-screen mode. Y ou can change
the mode by stting this variable to true or false.

Note that in full screen mode the caption and the score are shown on the screen. (This can
be avoided usng the game options.) In full screen mode the image is either centered or
scded. You can contral this using the following variable

scal e_scr een Thisvariableistrue when in scaded mode. Y ou can change the
mode by setting thisvariableto true or false.

Scded mode can be dow on machines with adow processor or graphics card. Default

each game runs with avisble cursor. For lots of games you don’t want this. To remove
the cursor, use the variable:

show_cur sor If st to fsethe cursor ismade invisible ingde the playing area,
otherwiseit ismade vishle.

By the way, note that it is very easy to make your own cursor object. Just create an object
with a negative depth that, in its step eventt, follows the mouse position.

To find out the resolution of the monitor you can use the following two reed-only
vaigbles

moni t or _wi dt h Thewidth of the monitor, in pixds
moni t or _hei ght Theheght of the monitor, in pixds.

27.2 Sprites and images

Each object has a gorite associated with it. Thisis either asingle image or it conggts of
multiple image. For each ingtance of the object the program draws the corresponding
image on the screen, with its origin (as defined in the Sorite properties) a the position
(x,y) of theingance. When there are multiple images, it cydes through the imagesto get
an animation effect. There are a number of variables that affect the way theimegeis



drawn. These can be used to change the effects. Each ingtance has the following
vaiables

vi si bl e If visbleistrue (1) the image is drawn, otherwise it is not drawn.
Invisbleingances are till active and create collison events; you only don't see
them. Setting the vishility to faseis useful for eg. controller objects (make them
nonsolid to avoid collison events) or hidden switches.

sprite_i ndex Thisistheindex of the current sorite for the instance. Y ou can
changeit to give the ingtance a different sorite. As vaue you can use the names of
the different sorites you defined. Changing the sprite does not change the index of
the currently visble subimage.

sprite_w dt h* Indicatesthe width of the grite. This vaue cannot be changed
but you might want to useit.

sprite_hei ght * Indicaesthe height of the sprite. Thisvaue cannot be
changed but you might want to useit.

sprite_xof fset* Indicaesthe horizonta offset of the prite as defined in the
Sorite properties. This vaue cannot be changed but you might want to useit.
sprite_yof fset* Indicaestheverticd offset of the prite as defined in the
Sprite properties. This vaue cannot be changed but you might want to useit.

i mage_nunber * The number of subimages for the current sprite for the indance
(cannot be changed).

I mage_i ndex When the image has multiple subimages the program cydes
through them. This varidble indicates the currently drawn subimage (they are
numbered garting from 0). Y ou can change the current image by changing this
variable. The program will continue cyding, sarting at this new index.

i mage_si ngl e Sometimes you want a particular subimage to be visble and
don't want the program to cyde through dl of them. This can be achieved by
setting this variable to the index of the subimage you want to see (first subimage
hasindex 0). Giveit avadue —1 to cyde through the subimages. Thisis ussful

when an object has multiple appearances. For example, assume you have an

object that can rotate and you creste a Sprite that has subimages for a number of
orientations (counter-clockwise). Then, in the step event of the object you can set

{
}

i mage_single = direction * image_nunber/ 360;

i mage_speed The speed with which we cyde through the subimages. A vaue of
1 indicates that each step we get the next image. Smdler vaueswill switch
subimages dower, drawing each subimage multiple times. Larger vaueswill skip
subimages to make the motion fagter.

dept h Normdly images are drawn in the order in which the instances are crested.
Y ou can change this by setting the image depth. The default vaueis 0, unlessyou
&t it to adifferent vduein the object properties. The higher the vaue the further
the ingtance is away. (Y ou can aso use negative vaues.) Instances with higher
depth will lie behind instances with alower depth. Setting the depth will
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guarantee that the instances are drawn in the order you want (eg. the planein
front of the cloud). Background instances should have a high (postive) depth, and
foreground instances should have alow (negative) depth.

i mge_scal e A scaefactor to make larger or amdler images. A vdueof 1
indicates the norma sze. Changing the scale aso changes the vaues for the
image width and height and influences collison events as you might expect.
Redize that scaed images (in particular when you make them smdler) take more
time to draw. Changing the scale can be used to get a 3D effect.

bbox_| ef t * Left 9de of the bounding box usad of the image of the instance
(taking scaling into account).

bbox_ri ght * Right Sde of the bounding box of the indance image

bbox_t op* Top sde of the bounding box of the ingtance image.

bbox_bot t ont Bottom sde of the bounding box of the ingance image.

Sprites take lots of memory. To draw them fagt enough it isimportant to Sorethemin
video memory. Asindicated in Chapter 13 you can indicate which sprites should be
gored in video memory. Also you can indicate that certain sprites should only be loaded
when needed. These sprites will be discarded again at the end of thelevel. You can
partialy contral this process from code. The following functions exist:

sprite_di scard(nunb) Freesthe (video) memory used for the sprite. If the
sprite has the load-on-use property set it will be completely removed. Otherwise,
acopy ismantained in norma memory (of which there is normdly enough) such
that the sprite can be restored when needed.

sprite_restore(nunb) Resoresthe spritein (video) memory. Normdly this
happens automatically when the sprite is needed. But this might cause asmdl
hick-up, in particular when load-on-use is st and the sprite islarge. So you might
want to force this for example at the beginning of the room in which the goriteis
nesded.

di scard_al | () Discard dl sprites, backgrounds and sounds that have load-on
use set.

When agame uses alot of different large Sorite images, this makes the gamefile large
and, hence, the loading dow. Also, if you want to keep them in memory while you need
them, it increases the amount of memory required consderably. Alternatively, you can
digtribute the sprite images with the game (as .bmp, .jpg, or .gif files, no other formats
dlowed) and load them during the game. There are three routines for this

sprite_add(fnane,inmgnunb, precise,transparent, vi deonmem | oado
nuse, xori g, yori g) Add theimage sored in the file fname to the st of orite
resources. Only bmp, jpg and gif images can be dedt with. When theimageisa

bmp or jpg image it can be a drip containing a number of subimages for the sorite

next to each other. Useimgnumb to indicate their number (1 for asingleimage).

For (animated) gif imeges, this argument is nat used; the number of imagesin the

gif fileis used. precise indicates whether precise collison checking should be

used. trangparent indicates whether the image is partidly trangparent, videomem
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indicates whether the orite must be stored in videomemory, and loadonuse

indicates whether the sprite should only be loadedwhen used. xorig and yorig

indicate the position of the origin in the sprite. The function returns the index of

the new sprite that you can then use to draw it or to assign it to the variable

Sorite_index of an ingtance. When an error occurs —1 is returned.
sprite_replace(ind, fnane, i ngnunb, preci se, transparent, vi deom
em | oadonuse, xori g, yori g) Sameasabove but in this case the sorite with
index ind is replaced. The function returns whether it is successful.

sprite_del et e(i nd) Ddetesthe sprite from memory, freaing the memory

used. (It can no longer be restored.)

WARNING: When you save the game during playing, added or replaced sorites are NOT
stored with the save game. So if you load the saved game later, these might not be there
anymore. Also there are some copyright issues with distributing gif files with your
(commercid) gpplication. So better don't use these,

27.3 Backgrounds

Each room can have up to 8 backgrounds. Also it has a background color. All aspects of
these backgrounds you can change in a piece of code using the following varigbles (note
that some are arrays that range from 0 to 7, indicating the different backgrounds):

backgr ound_col or Background color for the room.

backgr ound_showcol or Whether to clear the window in the background color.
backgr ound_vi si bl e[ 0. . 7] Whether the particular background image is
visble

backgr ound_f or eground[ 0. . 7] Whether the background is actudly a
foreground.

background_i ndex[ 0. . 7] Background image index for the background.
background_x[ 0. . 7] X postion of the background imege.

background_y[ 0..7] Y pogtion of the background image.

background_wi dt h[ 0..7] * Width of the background image.

backgr ound_hei ght [ 0..7] * Height of the background image.
background_htil ed[ 0. . 7] Whether horizontaly tiled.

background_vtil ed[0..7] Whether veticdly tiled.

backgr ound_hspeed[ 0. . 7] Horizontad scrolling speed of the background
(pixels per gep).

background_vspeed[ 0. . 7] Verticd scrolling speed of the background (pixds

per step).

Background images take lots of memory. To draw them fast enough it can be useful to
gore them in video memory. Asindicated in Chapter 15 you can indicate which
backgrounds should be stored in video memory. Also you can indicate thet certain
backgrounds should only be loaded when needed. These backgrounds will be discarded
again a the end of the level. Y ou can partidly control this process from code. The
following functionsexis:



background_di scar d( nunb) Freesthe (video) memory used for the
background image. If the background es the |oadkon-use property set it will be
completely removed. Otherwise, a copy is mantained in norma memory (of
which there is normaly enough) such that the background can be restored when
nesded.

background_r est or e( nunb) Regtores the background image in (video)
memory. Normadly this happens automaticaly when the background is needed.
But this might cause asmal hick-up, in particular when load-on-use is set and the
background islarge. So you might want to force this for example at the beginning
of the room in which the background is needed.

di scard_al | () Discad al sorites, backgrounds and sounds thet have load-on
use set

When agame usesalot of different background images, this makes the game file large
and, hence, the loading dow. Also, if you want to keep them in memory while you need
them, it increases the amount of memory required consderably. Alternatively, you can
digtribute the background images with the game (as .bmp, jpg, or .gif files; no other
formats dlowed) and load them during the game. There are three routines for this.

Anacther useiswhen you want to let the player choose a background. Also, you might

want to save the image from within the game and use that later as a background (e.g. for a
panting program). Fndly, complicated backgrounds, stored asjpg filesuse alot less
memory. Here are the functions

background_add(f nane, t ranspar ent, vi deonmem | oadonuse) Addthe
image sored in the file fname to the set of background resources. Only bmp and

jpg images can be dedt with. transparent indicates whether the image is partidly
trangparent, videomem indicates whether the background must be stored in
videomemory, and |loadonuse indicates whether the background should only be

loaded when used. The function returns the index of the new background that you

can then use to draw it or to assign it to the variable background_index[Q] to make

it visblein the current room. When an error occurs—1 is returned.
background_repl ace(i nd, f nane, transpar ent, vi deomrem | oadonuse

) Same as above but in this case the background with index ind is replaced. The
function returns whether it is successful. When the background is currently visble

in the room it wil be replaced dso.

background_del et e(i nd) Deetesthe background from memory, freeing the
memory used. (It can no longer be restored.)

WARNING: When you save the game during playing, added or replaced backgrounds are
NOT gored with the save game. So if you load the saved game later, these might not be
there anymore. Also there are Some copyright issues with digributing gif files with your
(commercid) application. So better don't use these.



27.4 Drawing functions

It ispossibleto let objects ook rather different from their image. Thereisawhole
collection of functions available to draw different shapes. Also there are functionsto
draw text. Y ou can only use thesein the drawing event of an object; these functions don'’t
make any sense anywhere ese in code (dthough, see Section 27.7). Please redize that
the gragphics hardware in computers only makes the drawing of images fast. So any other
drawing routine will be rdatively dow. Also Game Maker is optimized towards drawing
images. So avoid other drawing routines as much as possible. (Whenever possble, cregte
abitmap ingtead.) Alo redlize that collisions between instances are determined by their
Sorites (or masks) and not by whet you actudly draw. The following image related
drawing functions exist:

draw sprite(n,ing, x,y) Drawssubimageimg (-1 = current) of the sorite
with index nwith its origin a pogtion (x,y).

draw sprite_scal ed(n,ing, x,y,s) Drawsthe sprite sced with afactor s.
draw sprite_stretched(n,ing, x,y,w h) Drawsthe sprite Sretched such
that it fills the region with top-left corner (x,y) and width w and height h.

draw sprite_transparent(n,ing,Xx,Y,s, al pha) Drawsthe sprite scaed
with factor s merged with its background. dphaindicates the transparency factor.

A vaue of 0 makes the sorite completely transparent. A vaue of 1 makesit

completdly solid. This function can creste great effect (for example partialy

trangparent explosions). It isthough very dow because it is done in software and,
hence, should be used with care.

dr aw_backgr ound(n, x, y) Draws the background with index n & pogtion

X,Y).

((Jlr)gw_backgr ound_scal ed(n, x, y, s) Drawsthe background scaed.

dr aw_background_stret ched(n, x, y, w, h) Drawsthe background stretched
to theindicated region.

draw_background_transparent(n, x, y, s, al pha) Drawsthe background
scaes with factor s and transparency dpha (0-1) (dow!).

draw_background_til ed(n, x,y) Drawsthebackground tiled such that it
fills the entire room.

The following drawing functions draw basic shapes. They use anumber of properties, in
particular the brush and pen color that can be set using certain variables.

draw _pi xel (x, y) Dravsapixd a (x,y) in the brush color.

dr aw_get pi xel (x, y) Returnsthe color of the pixd at (x,y).
draw fill (x,y) Hoodfill from pogtion (X,y) in the brush color.
draw | i ne(x1,yl, x2, y2) Drawsalinefrom (xLyl) to (x2y2).
draw circle(x,y,r) Drawsacircleat (x,y) with radiusr.
draw el li pse(x1,yl, x2,y2) Dravsandlipse

draw rectangl e(x1, y1, x2,y2) Dranvsarectangle.
draw_roundr ect (x1, y1, x2, y2) Drawsarounded rectangle.

91



draw triangl e(x1,y1, x2,y2, x3,y3) Drawsatriangle
draw_arc(x1,yl, x2,y2, x3,y3, x4, y4) Drawsan arc of an dlipse.
draw_chord(x1,yl, x2,y2, x3, y3, x4, y4) Drawsachord of an dlipse.
draw pi e(x1,y1,x2,y2,x3,y3, x4, y4) Drawsapieof an dlipse.
draw_button(x1, y1, x2, y2, up) Draws abutton, up indicates whether up (1)
or down (0).

draw_t ext (x,y, string) Drawsthedtring a pogtion (x,y).

Y ou can change a number of settings, like the color of the lines (pen), region (brush) and
font, and many other font properties. The effect of these variablesisglobd! Soif you

changeit in the drawing routine for one object it dso gppliesto other objects being drawvn
later. Y ou can adso use these variables in other event. For example, if they don't change,
you can set them once at the gart of the game (which isalot more efficient).

brush_col or Color used to fill shgpes. A whole range of predefined colorsis
avaladle

c_aqua

c_bl ack

c_bl ue

c_dkgray

c_fuchsia

c_gray

c_green

c_linme

c_ltgray

C_raroon

C_navy

c_olive

c_purple

c_red

c_silver

c_teal

c_white

c_vell ow
Other colors can be made using the routinemake_col or (r ed, gr een, bl ue),
where red, green and blue must be va ues between 0 and 255.
brush_st yl e Current brush syle used for filling. The following Syles are
avalable

bs_hol | ow

bs solid

bs_bdi agonal

bs_f di agonal

bs cross

bs_di agcross

bs_hori zont al

bs_verti cal
pen_col or Color of the pen to draw boundaries.

pen_si ze Szeof the penin pixes
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f ont _col or Color of the font to use.
f ont _si ze Sizeof the font to use (in points).
f ont _nane Name of the font (astring).

font _styl e Sylefor the font. The following styles are avalable:
fs_nor mal

fs_bold

fs_italic

fs bolditalic
f ont _angl e Anglewith which the font is rotated (0-360 degrees). For example,
for verticd text use vaue 90.
font _al i gn Alignment of thetext w.r.t. the position given. Thefollowing

vaues can be used
fa left

fa_center
fa right

A faw miscdlaneous functions exist:

string_w dth(string) Width of the gtring in the current font. Can be used
for precisdy pogtioning graphics.

string_hei ght (string) Heght of the sring in the current font.
screen_gamma(r, g, b) Sasthe gamma correction vaues. r,g,b mug bein the
rangefrom—1to 1. The default is 0. When you use avaue smdler than O that
particular color becomes darker. If you use avaue larger than O that color

becomes lighter. Mot of the time you will keep the three vaues the same. For
example, to get the effect of lightning you can temporarily make the three vaues
cdoseto 1. Thisfunction works only in exdusive mode!

screen_save(fnanme) Savesabmpimage of the streen in the given filename.
Useful for making screenshots.

screen_save_part (fname, |l eft, top, right, bottonm Savespart of the
screen in the given filename.

275 Views

Asyou should know you can define up to eight different views when designing rooms. In
this way you can show different parts of the room at different places on the screen. Also,
you can make sure that aparticular object dways stays visble. Y ou can control the views
from within code. Y ou can make views vishle and invishle and change the place or sze
of the views on the screen or the pogtion of the view in the room (which isin particular
useful when you indicated no object to be visble), you can change the sze of the
horizontd and verticd border around the visible object, and you can indicate which

object mugt remain visblein the views The latter is very important when the important
object changes during the game. For example, you might change the main character
object based on its current status. Unfortunately, this does mean that it is no longer the
object that must remain visble This can be remedied by oneline of codein the cregtion
event of dl the possible main objects (assuming this must hgppen in the first view):

{



vi ew_obj ect[ 0] = object_index;

}

The following varigbles exist that influence the view. All, except the firgt two are arrays
ranging from O (thefirgt view) to 7 (the last view).

vi ew_enabl ed Whether views are enabled or not.

vi ew_current * The currently drawn view (0-7). Use this only in the drawing
event. You can for example check this variable to draw certain thingsin only one
view. Variable cannot be changed.

vi ew_vi si bl e[ 0. . 7] Whether the particular view isvisble on the screen.
view | eft[0..7] Leftpogtionof theview inthe room.

vi ew_t op[ 0. . 7] Top postion of the view in the room.

vi ew w dt h[ 0. . 7] Width of the view (in pixdls).

vi ew_hei ght [ 0. . 7] Heght of theview (in pixds).

vi ew x[ 0..7] X-podtion of the view on the screen.

vi ew_y[ 0. . 7] Y-pogtion of the view on the screen.

vi ew_hborder[ 0. . 7] Szeof horizontad border around the visble object (in
pixels).

vi ew_vborder[0..7] Szeof vetica border around visble object (in pixds).
vi ew_hspeed[ 0. . 7] Maximd horizontd speed of the view.

vi ew_vspeed[ 0. . 7] Maximd verticd peed of the view.

vi ew_obj ect [ 0. . 7] Object whoseingtance must remain visblein the view.

Note that the Sze of the image on the screen is decided basad on the visble views a the

beginning of the room. If you change views during the game, they might no longer fit on
the screen. The screen size though is not adgpted automaticaly. So if you need this you
have to do it yoursdf, usng the fallowing variables

screen_wi dt h Width of the image on the screen, that is, the areain which we

draw. When there are no views, thisisthe sameasr oom wi dt h.
screen_hei ght Height of theimage on the screen.

27.6 Transitions

Asyou know, when you move from one room to another you can indicate atrangtion.

Y ou can dso st the trangtion for the next frame without moving to another room using
thevarigblecdled t r ansi ti on_ki nd. If you assgn avaue between 1 and 13 to it the
corresponding trangtion is used (these are the same trangitions you can indicate for the
rooms). A vaue of 0 indicates no trangtion. It only affectsthe next time aframeis

drawn. Y ou can aso set these variables before going to the next room using code.

transi ti on_ki nd Indicates the next frame trangtion (0-13).
transition_tinme Totd time used for the trandtion (in milliseconds).
transiti on_st eps Number of Sepsfor the trangtion.



27.7 Repainting the screen

Normdly at the end of each step the room is repainted on the screen. But in rare
circumstances you need to repaint the room a other moments. This happens when your
program takes over the control. For example, before degping along time a repaint might
be wanted. Also, when your code displays a message and wants to wait for the player to
press a key, you need arepaint in between. There are two different routines to do this.

screen_r edram ) Redrawstheroom by caling al draw events
screen_r ef resh() Refreshesthe screen using the current room image (not
performing drawing events).

To understand the second function, you will need to understand a bit better how drawing
works interndly. Thereisinternaly an image on which al drawing happens. Thisimege
is not visble on the screen. Only at the end of a step, after dl drawing has taken place,
the screen image is replaced by thisinternd image. (Thisis cdled double buffering.) The
first function redraws the interna image and then refreshes the screen image. The second
function only refreshes the image on the screen.

Now you should aso rediize why you couldn't use drawing actions or functionsin other
events than drawing events. They will draw things on theinterna image but these won't
be visble on the screen. And when the drawing events are performed, first the room
background is drawn, erasing dl you did draw on the internd image. But when you use
screen_refresh() afteryour drawing, the updated image will become visble on the
screen. So, for example, a script can draw some text on the screen, call the refresh
function and then wait for the player to press akey, like in the following piece of code.

draw_text(screen_wi dth/2,100,' Press any key to continue."');
screen_refresh();
keyboard_wait () ;

}

Pease redize that, when you draw in another event than the drawing event, you draw
samply on theimage, not in aview! So the coordinates you use are the same asiif there
areno views.

Be careful when using this technique. Make sure you understand it first and redlize that
refreshing the screen takes sometime.



Chapter 28 GML: Sound and music

Sound plays a crucid rolein computer games. There are two different types of sounds:
background music and sound effects. Background music normally conssts of along
piece of midi mugc that isinfinitely repeated. Sound effects on the other hand are short
wave files. To have immediate effects, these pieces are sored in memory. So you better
make sure thet they are not too long.

Sounds are added to your game in the form of sound resources. Make sure thet the names
you use are vdid varidble names. There is one aspect of sounds that might be puzzling a
firgt, the number of buffers. The system can pday awave file only once & the sametime.
This means that when you use the effect again before the previous sound was finished,

the previous sound is sopped. Thisis not very gopeding. So when you have a sound

effect that is used multiple time smultaneoudy (like eg. agun shot) you need to doreit
multiple times. This number isthe number of buffers. The more buffersfor a sound, the
more times it can be played smultaneoudy, but it o uses more memory. So usethis
with care. Game Maker autométicaly usesthe first buffer available, so once you
indicated the number you don't have to worry about it anymore.,

There are four basic functions related to sounds, two to play a sound, one to check
whether a sound is playing, and another to stop a sound. All take the index of the sound

as argument. The name of the sound represents its index. But you can aso store the index
inavariable, and use that one.

sound_pl ay(i ndex) Paystheindicates sound once.

sound_| oop(i ndex) Paysthe indicates sound, looping continuoudly.
sound_st op(i ndex) Sopstheindicates sound. If there are multiple sounds
with thisindex playing smultaneoudy, dl will be stopped.

sound_i spl ayi ng(i ndex) Returnswhether the indicates sound is playing.

It is possible to use further sound effects These only gpply to wavefiles, not to midi
files. When you want to use specid sound effects, you haveto indicate thisin the
advanced tab of the sound properties by checking the appropriate box. Note that sounds
that enable effects take more resources than other sounds. So only check this box when
you use the cdlls below. There are three types of sound effects. Firgt of dl you can
change the volume. A vadue of 0 meansno sound & dl. A vadue of 1 isthe volume of the
origina sound. (Y ou cannot indicate avolume larger than the origind volume.)
Secondly, you can change the pan, that is, the direction from which the sound comes. A
vaue of 0iscompletey & theleft. A vdue of 1 indicates completely a theright. 0.5 is
the default vaue that isin the middle. Y ou can use panning to eg. hear that an object
moves from Ieft to right. Findly you can change the frequency of sound. This can be used
to eg. change the speed of an engine. A vaue of O isthe lowest frequency; avaueof 1is
the highest frequency.
sound_vol unme(i ndex, val ue) Changesthe volume for the indicates sound (0
=low, 1= high).



sound_pan(i ndex, val ue) Changesthe panfor theindicates sound (0 = l€ft, 1
= right).

sound_f requency(i ndex, val ue) Changesthe frequency for the indicates
sound (0 = low, 1 = high).

Sounds use many resources and most systems can store and play only alimited number
of sounds. If you make alarge game you would like to have more control over which
sounds are loaded in memory a what times. Y ou can use the | oad-onuse option for
sounds to make sure sounds are only loaded when used. This though has the problem that
you might get asmd| hickup when the sound is used fird. Also, it does nat help much
when you have just one large room. For more control you can use the following
functions.

sound_di scar d(i ndex) Freesthe memory used for the indicated sound.
sound_r est or e(i ndex) Redoresthe indicated sound in memory.

di scard_al | () Discad dl sorites, backgrounds and sounds that have load-on
use set.

When your game uses many different complicated sounds, for example, as background
musc, you better not sore them dl in the game. This makesthe game file very large.
Insteed, it is better to provide them as separate files with the game and load them when
they are needed. Thiswill aso reduce the loading time of the game. The following three
routines exis for this

sound_add(f nane, buffers, ef fects, | oadonuse) Addsasound resource
to the game. fname is the name of the sound file. buffers indicates the number of
buffers to be used, and effects and loadonuse indicate whether sound effects are
alowed and whether the sound should be stored in internd memory (true or

fdse). The function returns the index of the new sound, which can be used to play

the sound. (-1 if an error occurred, eg. the file does not exist).

sound_repl ace(i ndex, fnane, buffers, ef fects, | oadonuse) Sameas
the previous function but this time not a new sound is crested but the existing

sound index is replaced, freeing the old sound. Returns whether correct.

sound_del et e(i ndex) Ddetestheindicated sound, freeing dl memory
associated with it. It can no longer be restored.

WARNING: When you save the game during playing, added or replaced sounds are NOT
gored with the save game. So if you loadthe saved game later, these might not be there

anymore.

Sound is a complicated matter. Midi files are played usng the sandard multimedia
player. Only one midi file can be played a once and there is no support for sound effects
For wave files Game Maker uses DirectSound. In this case dl wavefilesare stored in
memory and can have effects. Game Maker actudly dso triesto play other mudic files
when you specify them, in particular mp3 files. It uses the sandard multimedia player for
this. Be carefu though. Whether this works depends on the system and sometimes on
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other software ingdled or running. So you are recommended not to use mp3 fileswhen
you want to distribute your games.



Chapter 29 GML: Splash screens, highscores, and other

POP-uUps
Many games have so-cdled splash screen. These screens show avideo, animage, or
some text. Often they are used & the beginning of the game (as an intro), the beginning of
alevd, or a the end of the game (for example the credits). In Game Maker such solash
screens with text, images or video can be shown a any moment during the game. The
gameis temporarily paused while the splash screen is shown. These are the functions to
use

show_t ext (f nane, ful |, backcol , del ay) Showsatext splash screen.
fnameisthe name of the text file (.txt or .rtf). You must put thisfile in the folder

of the game yoursdlf. Also when you cregte a tand-aone verson of your game,

you must not forget to add the file there. full indicates whether to show it in fulll
screen mode. backeal is the background color, and delay is the delay in seconds
before returning to the game. (The player can dways dick with the mouse in the
screen to return to the game.)

show_i mage(fnane, full, del ay) Showsanimage splash screen. fnameis
the name of theimage file (only .omp, ,jpg and .wimf files). You mug put thisfile

in thefolder of the game yoursdif. full indicates whether to show it in full screen
mode. delay isthe dday in seconds before returning to the game.

show_vi deo(fnane, ful |, 1 oop) Showsavideo solash screen. fnameisthe
name of the video file (.avi,.mpg). Y ou mugt put thisfile in the folder of the game
yoursdlf. full indicates whether to show it in full screen mode. loop indicates
whether to loop the video.

show_i nf o() Digplaysthe game information form.

A number of other functions exist to pop up messages, questions, amenu with choices, or
adidog in which the player can enter anumber, astring, or indicate acolor or file name:

show _nessage(str) Diglaysadiadog box with the sring as amessage.
show_questi on(str) Digplaysaquestion; returns true when the user sdects
yes and fse otherwise.

show_nenu(str, def) Showsa popup menu. sr indicates the menu text. This
congds of the different menu items with avertica bar between them. For

example, str = 'menu0jmenuljmenu2. When thefirg item is sdected a0 is

returned, etc. When the player sdects no item, the default value def is returned.

get _i nteger (str, def) Askstheplayer inadiadog box for anumber. gtr isthe
message. def is the default number used.

get _string(str, def) Askstheplayerinadiaog box for adring. ar isthe
message. def is the default vaue.

get _col or (def col ) Asksthe player for acolor. defcal isthe default color.

get _open_filename(filter,fnanme) Assthe player for afilenameto open
with the given filter. The filter has the form 'nameljmask1jname2jmask?)...". A



meask contains the different options with a semicolon between them. * means any
gring. For example: "bitmapg* .omp;* wmf".

get _save filenanme(filter,fnanme) Assfor afilenameto save with the
givenfilter.

get _directory(dnane) Asksfor directory. dnameisthe default name.

One spedid pop-up isthe highscore lig thet is maintained for each game. The following
functions exist:

hi ghscor e_show( nunb) Showsthe highscore table. numb is the new score. If

this score is good enough to be added to the lig, the player can input aname. Use
—1 to ample display the current list.

hi ghscore_cl ear () Clearsthe highscorelig.

hi ghscor e_add(str, nunb) Addsa player withname str and score numb to
thelig.

hi ghscor e_val ue(pl ace) Returnsthe score of the person on the given place
(1-10). This can be used to draw your own highscore ligt.

hi ghscor e_nane( pl ace) Returnsthe name of the person on the given place
(1-10).

Please redize that none of these pop-ups can be shown when the game runsin exclusive
gragphics mode!

100



Chapter 30 GML.: Files, registry, and executing

programs
In more advanced games you probably want to read data from afile that you provide with
the game. For example, you could make afile that describes a what moments certain
things should happen. Also you probably want to save information for the next time the
gameisrun (for example, the current room). The following functions exigt for this:

file_exists(fnane) Returnswhether thefile with the given name exigs
(true) or not (false).

file_del ete(fname) Ddeesthefilewiththegiven name
file_renane(ol dnanme, newnane) Renamesthefilewith name oldnameinto
newname.

file_copy(fnane, newnane) Copiesthefilefname to the newname.
file_open_read(fnane) Openstheindicaed filefor reading.
file_open_write(fnane) Openstheindicated file for writing, cregting it if it
does not exig.

file_close() Closssthecurrent file (don't forget to cal thidl).
file_wite_string(str) Writesthedring to the currently open file.
file_wite_real (x) Writethered vaueto the currently openfile.

file_ witel n() Writeanewline character to thefile.
file_read_string() Readsasdring from thefile and returnsthis string. A
dring endsat the end of line

file_read_real () Readsared vaue from thefile and returns this vaue.
file_readl n() Skipstherest of thelinein thefile and Sarts at the Sart of the
next line.

fil e_eof () Returnswhether we reached the end of thefile,

di rectory_exi st s(dnane) Returns whether the indicated directory does exig.
di rectory_creat e(dnane) Created adirectory with the given name
(indluding the path towardsiit) if it does not exig.

If the player has checked secure mode in his preferences, for a number of these routines,
you are not dlowed to pecify apath, and only filesin the gpplication folder can eg. be
written.

The following three read-only varigbles can be useful:

game_i d* Unique idertifier for the game. Y ou can use thisif you need a unique
file name.

wor ki ng_di r ect or y* Working directory for the game. (Not including the find
backdash.)

t enp_di r ect or y* Temporary directory cregted for the game. Y ou can Sore
temporary files here. They will be removed a the end of the game.
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If you want to sore asmal amount of information between runs of the game thereisa
smpler mechanism than using afile. You can use theregistry. Theregidry isalarge
database that Windows maintains to keep track of al sorts of settings for programs. An
entry has aname, and avaue. Y ou can use both string and red vaues. The following
functions exist:

registry wite_string(nange, str) Creastesan entry intheregisry with
the given name and gring vaue.

registry_wite_real (nane, x) Createsan entry in the registry with the
given name and red vaue.

regi stry_read_string(nane) Reurnsthe gring that the given name holds.
(The name must exi<. otherwise an empty string isreturned.)

regi stry_read_real (nanme) Reurnsthered that the given name holds. (The
namemust exist. Otherwise the number O is returned.)

regi stry_exi st s(nane) Returnswhether the given name exigts.

Actudly, vauesin the registry are grouped into keys. The above routines dl work on
vaues within the key that is especidly created for your game. Y our program can use this
to obtain certain information about the system the game is running on. Y ou can <o reed
vauesin other keys, but you are not dlowed to write them because this easly destroys
the system. Note that keys are again placed in graups. The following routines only work
on the group HKEY_CURRENT_USER. So, for example, if you want to find out the
current temp dir, use

path = registry_read_string_ext('/Environnment',' TEMP');
Thefallowing functions exis.

regi stry_read_string_ext(key, nanme) Returnsthe string that the given
namein the indicated key holds. (The name mugt exigt. otherwise an empty string
isreturned.)

regi stry_read_real _ext(key, nane) Returnsthered thet the given name
in theindicated key holds. (The name must exist. Otherwise the number O is
returned.)

regi stry_exists_ext (key, nane) Returnswhether the given name exigsin
the given key.

Game Maker dso has the possibility to Sart externd programs. There are two functions
available for this: execute program and execute shell. The function execute program
darts aprogram, possbly with some arguments. It can wait for the program to finish
(pausing the game) or continue the game. The function execute_shell opensafile. This
can be any file for which some association is defined, eg. an html-file, aword file, etc.
Or it can be aprogram. It cannot wait for completion so the game will continue.
execut e_progran( prog, ar g, wai t ) Execute program prog with arguments
arg. wait indicates whether to wait for finishing.
execut e_shel | (prog, arg) Executesthe program (or file) in the shell.
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Both functions will not work if the player set the secure mode in the preferences. Y ou can
check this using the read-only varigble:

secur e_node* Whether the gameis running in secure mode.
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Chapter 31 GML: Multiplayer games

Playing games againg the computer is fun. But playing games againg other human
players can be even more fun. It isaso reatively easy to make such games because you

don't have to implement complicated computer opponent Al. You can of course St with
two players behind the same monitor and use different keys or other input devices, but it
isalot more interesting when each player can st behind his own computer. Or even
better, one player sts on the other sde of the ocean. Game Maker has multiplayer
support. Please redlize that creeting effective multiplayer games that synchronize well
and have no latency is a difficult task. This chapter gives a brief description of the
possibilities. On the webgte atutorid is available with more information.

31.1 Setting up a connection

For two computer to communicate they will need some connection pratocal. Like most
games, Game Maker offersfour different types of connections. IPX, TCP/IP, Modem,
and Serid. The IPX connection (to be more precisg, it is a protocol) works dmost
completely trangparent. It can be used to play games with other people on the same local
area network. 1t needs to be ingdled on your computer to be used. (If it does not work,
consult the documentation of Windows. Or go to the Network item in the control panel of
Windows and add the IPX protocol.) TCP/IP isthe internet protocal. It can be used to
play with other players anywhere on the internet, assuming you know their IP address
On alocd network you can use it without providing addresses. A modem connection is
mede through the modem. Y ou have to provide some modem setting (an initidization
gring and a phone number) to useit. Findly, when usng aserid line (adirect connection
between the computers) you need to provide anumber of port settings. There are four
GML functions that can be used for initidizing these connections:

nmpl ay_init _ipx() initidizesan IPX connection.

npl ay_i nit _t cpi p(addr) initidizesa TCP/IP connection. addr isaring
containing the web address or |P address, e.g. ‘www.gameplay.com' or
'123.123.123.12, possbly followed by aport number (eg. :12). Only when joining a
session (see below) you need to provide an address. On alocd area network no
addresses are necessary .

npl ay_i nit_noden(i ni t str, phonenr) initidizesamodem connection.

i ni tstr istheinitidization gring for the modem (can be empty). phonenr isagiring
that contains the phone number to ring (e.g. '0201234567"). Only when joining a
session (see below) you need to provide a phone number.

npl ay_init_serial (portno, baudrate, stopbits, parity, fl ow) intidizes
aserid connection. por t no isthe port number (1-4). baudr at e isthe baudrate to be
used (100-256K). st opbi t s indicates the number of gopbits (0= 1 bit, 1 = 1.5 hit, 2
=2 htg). pari ty indicaesthe parity (0=none, 1=odd, 2=even, 3=mark). And f | ow
indicates the type of flow control (O=none, 1=xon/xoff, 2=rts, 3=dtr, 4=rtsand dr).
Returns whether successful. A typicd cdl ismplay_init_serid(1,57600,0,0,4). Give 0
as afirg algument to open adiaog for the user to change the settings.
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Y our game should call one of these functions exactly once. All functions report whether
they were successful. They are not successful if the particular protocol is not ingtdled or

supported by your machine. To check whether there is a successful connection avallable
you can use the following function

npl ay_connect _st at us() returns the status of the current connection. 0 = no
connection, 1 = IPX connection, 2 = TCP/IP connection, 3 = modem connection, and
4 = s=id connection.

To end the connection call

npl ay_end() endsthe current connection.

31.2 Creating and joining sessions

When you connect to a network, there can be multiple games hgppening on the same
network. We cal these sessons. These different sessions can correspond to different
games or to the same game. A game must uniquely identify itself on the network.
Fortunately, Game Maker doesthis for you. The only thing you have to know is thet
when you change the game id in the options form this identification changes. In thisway
you can avoid thet people with old versons of your game will play againgt people with
new versons.

If you want to Sart a new multiplayer game you need to create a new session. For this
you can use the following routine

npl ay_sessi on_cr eat e( sesnaneg, pl aynunb, pl ayer nane) createsanew
session on the current connection. sesnane isadring indicaing the name of the
sesson. pl aynunb isanumber that indicates the maxima number of players

dlowed in this game (use O for an arbitrary number). pl ayname isthe name of

you as player. Returns whether successful.

Oneingance of the game must cregte the session. The other ingtance(s) of the game
should join this sesson. Thisis dightly more complicated. Y ou first need to look what
sessons are available and then choose the one to join. There are three routines important
for this

npl ay_sessi on_fi nd() searchesfor dl sessonsthat till accept players and
returns the number of sessonsfound.

npl ay_sessi on_nane( nunb) returns the name of session number nunb (Ois
the firgt session). This routine can only be cadled after caling the previous routine,
npl ay_sessi on_j oi n( nunb, pl ayer name) makesyou join sesson number
nunb (Oisthefirg session). pl ayer name isthe name of you as aplayer. Returns
whether successful.
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Thereis one more routine that can change the session mode. Should be called before
Cregting asesson:

npl ay_sessi on_node( nove) satswhether or not to move the sesson host to
another computer when the host ends. nove should ether be true or fdse (the
default).

To check the status of the current sesson you can use the following function

npl ay_sessi on_st at us() returns the satus of the current sesson. 0 =no
sesson, 1 = created sesson, 2 = joined sesson.

A player can sop a sesson usng the following routine:
npl ay_sessi on_end( ) endsthe sesson for this player.

31.3 Players

Each ingance of the game that joins a sesson isa player. Asindicated above, players
have names. There are three routines that dedl with players.

npl ay_pl ayer _fi nd() searchesfor dl playersin the current sesson and
returns the number of playersfound.

npl ay_pl ayer _name( nunb) returnsthe name of player number nunb (O isthe
firg player, which isdways yoursdf). This routine can only be caled fter

cdling the previous routine.

npl ay_pl ayer _i d( nunb) returnsthe uniqueid of player number nunb (0 isthe
firg player, which is dways yoursdf). This routine can only be called after

cdling thefird routine. Thisid is used in sending and recelving messages to and

from individud players

31.4 Shared data

Shared data communication is probably the easest way to synchronize the game. All
communication is shidded from you. Thereisa st of 10000 vaues that are common to
dl entities of the game. Each entity can set vaues and read vaues. Game Maker makes
sure that each entity sees the same vaues. A vaue can either be ared or astring. There
are just two routines:

nmpl ay_data_write(ind, val ) writevdueval (dringor red) into location

i nd (i nd between 0 and 10000).

npl ay_dat a_r ead(i nd) returnsthevaueinlocation i nd (i nd between 0 and
10000). Initidly al vdues are 0.

To synchronize the data on the different machines you can ether use a guaranteed mode

that makes sure that the change arrives on the other machine (but which is dow) or non-
guaranteed. To change this use the following routine:
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npl ay_dat a_node(guar) setswhether or not to use guaranteed transmission for
shared data. guar should ether be true (the default) or false.

31.5 Messages

The second communication mechanism that Game Maker supportsisthe sending and
receiving of messages. A player can send messagesto one or dl other players. Players
can see whether messages have arrived and take action accordingly. Messages can be sent
in a guaranteed mode in which you are sure they arrive (but this can be dow) or in anon-
guaranteed mode, which isfadter.

Thefollowing messaging routines exist:

npl ay_nessage_send(pl ayer, i d, val ) sendsamessage to the indicated
player (either an identifier or aname; use 0 to send the message to dl players).i d
isan integer message identifier and val isthe vaue (ether ared or asring). The
message is sent in non-guaranteed mode.

npl ay_nmessage_send_guar ant eed( pl ayer, i d, val ) sendsamessageto
the indicated player (elther an identifier or aname; use 0 to send the message to

dl players). i d isan integer message identifier and val isthevaue (either ared
or agring). Thisisaguaranteed send.

npl ay_nessage_r ecei ve(pl ayer) receivesthe next message from the
message queue that came from the indicated player (either an identifier or a
name). Use O for messages from any player. The routine returns whether there
was indeed a new message. If so you can use the following routines to get its
contents:

mpl ay_nessage_i d() Returnstheidentifier of the last recelved message.
npl ay_nessage_val ue() Returnsthevdueof thelast received message.
npl ay_nessage_pl ayer () Returnsthe player that sent the last received
message.

npl ay_nessage_nane() Returnsthe name of the player that sent the last
received message.

nmpl ay_nmessage_count (pl ayer) Returnsthe number of messages|eft in the
queue from the player (use 0 to count al message).

npl ay_nessage_cl ear (pl ayer) Removesal messages|eftin the queue

from the player (use O to remove dl message).

A few remarks are in place here. Firgt of dl, if you want to send amessage to a particular
player only, you will need to know the players unique id. Asindicated earlier you can
obtain thiswith the function npl ay_pl ayer _i d() . Thisplayer identifier isaso used
when receiving messages from a particular player. Alternaively, you can give the name
of the player asa gring. If multiple players have the same name, only the first will get the
message.
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Secondly, you might wonder why each message has an integer identifier. The reason is
that this helps your gpplication to send different types of messages. The receiver can

check the type of message using theid and take gppropriate actions. (Because messages
are not guaranteed to arrive, sending id and vaue in different messages would cause

serious problems)
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Chapter 32 GML: Using DLL's

In those cases were the functiondity of GML is not enough for your wishes, you can
actudly extend the possbilities by usng dug-ins A plug-in comesin the form of aDLL
file (@ Dynamic Link Library). In such aDLL file you can define functions. Such
functions can be programmed in any programming language that supports the creation of
DLL's (eg. Ddphi, Visud C++, Visud Badc, etc.) You will though need to have some
programming skill to do this Flug-in functions must have a specific format. They can
have zero, one or two arguments, each of which can either be ared number (float) or a
null-terminated string. They must return either ared or anull-terminated string.

In Delphi you creste a DLL by first choosng New from the File menu and then choosing

DLL. Hereisan example of aDLL you can use with Game Maker written in Delphi.
(Note thet thisis Delphi code, not GML code!)

library MyDLL;

uses SysUtils, Cl asses;

function MM n(x,y:real):real; cdecl;
begin

if x<y then Result := x else Result :=y;
end;

var res : array[0..1024] of char;

function Doubl eString(str: PChar): PChar; cdecl;
begi n

St r Copy(res, str);

StrCat(res,str);

Result : = res;
end;

exports MyM n, Doubl eStri ng;

begin
end.

ThisDLL definestwo functions. MyM n that takes two red arguments and returns the
minimum of thetwo, and Doubl eSt ri ng that doubles the string. Note that you have to
be careful with memory management. That iswhy | declared the resulting string globd.
Also natice the use of the cded caling convention. Thisis required. Once you build the
DLL in Ddphi you will get afileMyDLL. DLL. Thisfile mus be placed in the running
directory of your game. (Or any other place where windows can find it.)

TousethisDLL in Game Maker you first need to specify the externa functions you want

to use and what type of arguments they take. For this there are the following functionsin
GML.:

109



ext ernal _define0(dl |, nane, rest ype) Definesan externd function
without arguments. dl | isthe name of thedll file. nane isthe name of the
functions. And r est ype isthetype of thereault. For thisusedtherty_real or
ty_string.

ext ernal _definel(dll, nane, argltype,restype) Definesan externd
function with one arguments. Same as above but now ar g1t ype isthe type of the
fird argument. For thisagainuseetherty real orty_string.

ext ernal _define2(dl |, nane, argltype, ar g2t ype, r est ype) Defines
an externa function with two arguments.

external _define3(dll, name, argltype, ar g2t ype, arg3type, restyp

e) Defines an externd function with three arguments.

external _define4(dl |, nane, argltype, ar g2t ype, arg3type, argaty

pe, r est ype) Definesan externd function with four argumerts

Each of these functionsreturnsthe id of the externd function that must be used for
cdling it. So in the above example, at the gart of the game you would use the following
GML code:

{
gl obal . nmm =
external _define2(' MFOMWN. DLL' ," My\Mn' ,ty_real ,ty real,ty_real);
gl obal . ddd =
external _definel(' MYOMN. DLL', Doubl eString,ty_string,ty_string);
}

Now whenever you need to cdl the functions, use eg.

{

aaa
SSS

external _cal |l 2(gl obal . mm x, y);
external _call 1(gl obal .ddd, "' Hello');

}
Sothere are the fallowing cdling functions:

external _cal | O(i d) Cdlstheexternd function with the given id, that has no
arguments.

external _call 1(id, argl) Cdlstheexternd function with the given id, thet
has one argument.

external _call 2(id, argl, arg2) Cdlistheexternd function with the given
id, that has two arguments.

external call 3(id,argl, arg2, ar g3) Cdlsthe externd function with the
given id, that has three arguments.

external call4(id,argl, arg2, arg3, ar g4) Cdlstheexternd function

with the given id, that has four arguments.
Y ou might wander how to meke afunctionin aDLL that does something in the game.

For example, you might want to creste a DLL that adds instances of objects to your
game. The easiest way isto let your DLL function return a string that contains a piece of
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GML code. This gtring that contains the piece of GML can be executed using the GML
function

execut e_string(str) Executethe pieceof codein the string 4.

Now you can cal an externd function and then execute the resulting string, eg. as
follows

{
ccc = external _call2(gl obal.nmm x,vy);
execute_string(ccc);

}

Note that DLLs cannot be used in secure mode.

Using externd DLLsis an extremdy powerful function. But please only useit if you
know what you are doing.
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