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What is New

Version 8.0 of Game Maker has a large number of improvements over version 7.0. Below the most

important changes are described.

Incompatibilities

Text splash screens canno  longer show images. However, web splash screens have been added that

can show full html documents with images, etc.

A number of changes have been made to the functions related to sprite and background resources.
This is due to the fact that Game Maker uses a completely new mechanism for these resources. If your
game uses a lot of calls to functions that load or save image resources on the fly you are strongly

recommended to keep using the old version 7.0 for that game.
If you use extension packages you w ill have to reinstall them.

Some changes have been made to the timeline mechanism that can lead to incompatibilities. In

particular, assigning a timeline and starting it are now two separate things.

An important bug has been solved in which collision eve nts where executed twice if two objects have
collision events with each other. Some games however might have relied on this bug and, hence,

might no longer function correctly.



Game Maker now default shows a News page when it is started. Here new vers ions will be announced,
new resources will be indicated, there is information about competition, and game design tips and

tricks. News is shown only once a day. In the Pro Edition this can be switched off. You can always

access the news through the Help me nu and you are encouraged to regularly check the news for

important information about Game Maker .

Game Maker now has a standard built ~ -in tutorial for beginners. It is shown in a panel at the right of
the screen. Experienced users can indicate tha t they do not want to see the tutorial anymore. To
accommodate for the tutorial panel, Game Maker is now default started in full screen mode. It does
however remember its settings so changing it once to windowed mode will from that moment on start

itinth at mode.

Alpha -blended backgrounds and sprites

The new version Game Maker uses backgrounds and sprites with alpha (transparency) channels. This
makes it possible to create and use much nicer sprites. PNG files with such information are now

correctly loade d. The sprite and image editor have been completely rewritten, including many new

drawing options and effects. A new sprite file selector was added that shows the animations in the

sprites. Also we bundle a large number of high -quality sprites with Game Ma ker that you can use for

free in your games.

Enhanced collision checking

You now have more collision checking options. For example, you can indicate that collisions should be
with an enclosed disk and you have better control over the bounding box. The sub -image of the sprite

can have a combined mask and you can set the dependence on the alpha transparency value.

Splash screens

A new function splash_show_web(url,delay) has been added that can be used to show web pages as
splash screens. You can also use lo  cal html pages for this. This allows for a powerful mechanism to
e.g. create help pages. A close button is added to the splash screens. Also a number of new actions

have been added to show the different types of splash pages and to change splash settings. (The old



Show Video and Webpage actions have been removes as the new actions include them. They will

though still work in old games.)

Trigger events

A new type of event has been introduced: Trigger events. Trigger events you can specify yourself. You
give them a name and a condition, written in GML. After this they can be used in all objects, just like

other events. With this you can easily extend the functionality of Game Maker .

Time lines

The timelines have been extended. The property form has additiona | buttons to e.g. spread out the
moments and to delete or duplicate ranges of moments. Timelines can now be paused and restarted

and they can even be played backwards. Also they can now loop automatically.

Importing and exporting resources

The possibility to merge games has been replaced by a much more extensive system to import and

export resources. The user can indicate which resources to export to a file (.gmres). Next they can be

imported in a different game. In principle only one resource can exist fo r each name. When there is a
name conflict when importing the use can specify to keep the original, replace anyway, take the one

that is most recently changed, or keep both (not recommended). To be able to do the third option, all

resources now keep track  of when they were last changed.

Rewritten script and code editor

The built -in script/code editor has been completely rewritten, making it a lot easier to write code. For
example there is pop  -up function name completion, argument help, matching brackets, i mproved color
coding, line numbers, on  -the -fly error checking, code snippets, and a sophisticated find and replace

functionality.

Speed improvements

The speed of games that use code has been considerably improved. A speed -up of up to 100% is
sometimes pos sible. Also the loading time for games is often considerably improved. Also when

running a stand -alone game.



Other changes

There are a number of other changes and additions. Here are some of the important ones.
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You can now use high quality icons for your games.

Constants can now be defined in their own form (rather than through the Global Game
Settings). As a result they can remain visible while you are e.g. writing scripts. You can also
load and save the constants to text files.

Also included files are  no longer shown in the Global Game Settings but in their own form.
Many small visual improvements

Added function random_range(x1,x2), irandom(x), and irandom_range(x1,x2). The latter do
give integer results and can include x or x2.

Added functions mouse_wh  eel_up and mouse_wheel_down.

Added a function set_application_title(title) to set the title of the application (which is shown
in the taskbar).

Added function file_text_eoln().

Added read -only variabe debug_mode.

There is now a game setting to disallow scr eensavers or powersaving options (sleep,
hybernate) while the game is running (default disallowed).

Added functions disk_size(drive) and disk_free(drive) and a variable gamemaker_version.
Runtime error messages better indicate the position of the error

You can now change to location of the temporary files, see the page on Preferences.

Corrected bugs

The following bugs were corrected. A number of other smaller bugs were corrected as well.
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An error message when starting the Maker on Vista with Active Use r Control is now removed.
Corrected a bug that when using Alt many fields in forms became invisible under Vista.

Corrected a bug with action hints not showing in the object and time line forms.

When opening a game or starting a new one, no longer for all o pen changed resource windows
a separate save confirmation question is asked.

Corrected a (sort of) error with the precision of comparison operators in code.

Solved bug with a bad background for the Applies To field in code editor.

Creating a standalone now correctly checks whether there are any rooms.
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Replaced all Ctrl+Alt combinatations by Shift+Ctrl because some of combinations are
important for German keyboards. Also corrected the shortcut for creating sprites.

In simple modes, short  -cuts for hidden reso  urces and menu items now are disabled as well.
Also the Scripts menu is hidden.

Corrected a bug in the function window_get_color().

Increased the limit on the number of vertices in drawing 3D primitives for models from 1000
to 32000.

Corrected a bug inign  oring z -value for model vertices.

Corrected the Outside View and Boundary View events.

Game will now run (with warning) when there is no enabled sound card.

When the game window looses focus, io events like key presses are now cleared.

Corrected and improv  ed error reporting for the creation code of rooms and instances in rooms.
room_tile_add and room_tile_add_ext now correctly set the blending color to white and return
the correct tile index.

Now correctly setting the application title to the file name.

Corrected a bug in draw_line_width_color when the length is 0.

Tiles with negative scale factors are now correctly drawn.

Changed the reading and writing of reals in text files. As decimal separator now always a dot
is used. However, when reading, both a dot or comma are accepted.

A group of resources that is empty will now have the correct closed folder icon.

Solved the problem with the flashing of the resource tree.

Functions string and string_format no longer crash when the number is too large and they will
return the string ERROR.

Long paths are now correctly drawn with draw_path.

Collapsing the resource tree now works correctly.

In an if condition, a value of 0.5 is now treated as true.

Solved a bug that sometimes occured when pressing the ~ key.

sign() fu nction now correctly returns 0 when the argument is 0.

In the path editor, when choosing a room, clicking outside the menu no longer clears the
room.

Slightly enlarged the debug form to show all toolbar icons. Also made the watch grid columns
scale when th e form resizes.

Corrected a bug that can cause a crash when resizing the game window to 0 height.

Solved a bug in ds_grid_add/multiply/set_grid_region.

Calls to scripts and extension functions now return a value of 0 when they do not assign a

return value themselves.



9 Solved a serious bug in which collision events where executed twice if two objects have
collision events with each other.

9  Solved a bug in draw_text_ext with empty lines (multiple #) and a problem with drawing
strings that contains CR  -LF pairs ( when using multiline strings in code).

Read-only files can now be used as included files without errors.

Using Game Maker

Game Maker is an easy to use program for creating your own computer games. This section of the
help file gives you all the informa tion you need for creating your first games. Later sections will
discuss more advanced topics, how to polish and distribute your game, and the built -in programming

language GML that considerably extends the possibilities.

So you want to create your own co

EES

Playing computer games is fun. But it is actually more fun to design your own computer games and let
other people play them. In the past, creating computer games was not easy. Commercial computer
games you buy nowadays typically take one or tw o years of development with teams of anywhere
between 10 and 50 people. Budgets easily reach millions of dollars. And all these people are highly

experienced: programmers, art designers, sound technicians, etc.

But Game Maker has changed this. With Game M aker you can create your own computer games

quickly without the need to learn a programming language. Of course you should not expect to create

your own Halo 4 or Virtua Tennis within a few weeks. But that is also not necessary. The joy of playing
agame i s not related to its complexity. Simpler games, like Tetris , Bejeweled , Space Invaders , etc.

are a lot of fun to play and a lot easier to create.

Game Maker offers an intuitive and easy to use drag -and -drop interface that allows you to create your
own gam es very quickly. You can import and create images, sprites (animated images) and sounds

and use them. Game Maker is bundled with a considerable collection of such resources to get you

started. You can easily define the objects in your game and indicate the ir behavior, and you can define
appealing rooms (levels) in which the game takes place. And if you want full control there is actually

an easy -to-use programming language built into Game Maker that gives you full control over what is

happening in your game



Game Maker focuses ontwo -dimensional games. So it is not meant to create 3D worlds like Quake ,
even though there is some | imited functionality for 3D graph
great games use two  -dimensional sprite technology, eve n though they look very 3 -dimensional. And

designing two -dimensional games is a lot easier and faster.

Game Maker comes in two editions, the Lite Edition and the Pro Edition. The Lite Edition can be used
free of charge but it is limited in its functionali ty and will display popup messages. You can though

freely distribute the games you create with it; you can even sell them if you like. See the enclosed

license agreement for more details. You are strongly encouraged to upgrade your copy of Game Maker
to th e Pro Edition. It will considerably extend the functionality of Game Maker and it will remove the

logo when running games. This will also support the further development of Game Maker . For more
information on upgrading see the Pro Edition page.

This help file will tell you the most important things you need to know about Game Maker and how
you can create your own games with it. Please realize that, even with a program like Game Maker ,
designing computer games is not completely effortless. There are too man y aspects that are

important: game play, graphics, sounds, user interaction, etc. Start with easy examples and you will

realize that creating games is great fun. Also check the web site
http://www.yoyogames.com/

for lots of examples, tutorials, ideas, an d links to other sites and forums. And soon you will become a

master game maker yourself. Enjoy.

Installation

You probably already did this but if not, here is how to install Game Maker . Simply run the program
gmaker80.exe . Follow the on -screeninstructio ns. You can install the program anywhere you like but
it is best to follow the default suggestions given. Once installation is completed, in the Start menu you

will find a new program group where you can start Game Maker and read the help file.

Game Maker also installs a considerable number of images, sprites (animated images) and sound
effects on your computer, which can be used free of charge in your games. Also some example games

are installed. All these can be found in folders within the location where you installed Game Maker .

The first time you run Game Maker you are asked whether you want to run the program in Simple or

Advanced mode. If you have not used a game creation program before and you are not an



experienced programmer, you had better use si mple mode (so select  No). In simple mode fewer

options are shown. You can easily switch to advanced mode later using the appropriate item in the

File menu.
You will also be shown a tutorial at the right of the window. The tutorial will teach you how to qu ickly
create your first game. It will guide you through the basic steps in using Game Maker . If you have not

used Game Maker before you are strongly advised to work your way through the tutorial. You can

always try the tutorial later through the Help menu.

Requirements
Any computer that is less than five years old should be able to run Game Maker without any problems.

To be more precise, Game Maker requires a resonably modern PC running Windows 2000, XP, Vista,

7, or later. A DirectX 8 (or later) compatib le graphics card with at least 32MB of memory is required

for most created games. It requires a screen resolution of at least 800x600 and 65000 (16 -bit) colors
(preferably full color). Also a DirectX 8 compatible sound card is required. Make sure you have the
most recent drivers installed. Game Maker requires DirectX version 8.0 or later to be installed on your
computer. (You can download the newest version of DirectX from the Microsoft website at:
http://www.microsoft.com/windows/directx/ .) When designing  and testing games, the memory
requirements are pretty high (at least 128 MB and preferably more, also depending on the operating

system). When just running games, the memory requirements are less severe and depend a lot on the

type of game.

Upgradingtot  he Pro Edition

Game Maker comes in two editions, the Lite Edition and the Pro Edition.

The Lite Edition  is meant for those that take their first steps on the path of developing games. It can
be used for free but is limited in its functionality. Also it sh ows a popup logo when running games and
will regularly remind you of upgrading the program. When you are using Game Maker regularly you

are strongly recommended to upgrade it to the Pro Edition.

The Pro Edition  contains considerably more functionality and does not display any logos or popup

messages. More precisely, the Pro Edition has the following additional functionality:

9 No Game Maker logo is shown when running a game.



No regular popups remind you of upgrading.

You can use rotated, color blended and t ranslucent sprites.

There are additional options in the sprite and image editors.

There are additional actions for e.g. CD music, rotated text, and colorized shapes.
You can use special sound effects and positional sound.

You can create splash screens with movies, images, webpages, texts, etc.

There is a particle system to create explosions, fireworks, flames, rain, and other effects.
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A number of advanced drawing functions are available, for example colorized text and
textured polygons.

It is possible to cr  eate 3D games using functions for 3D graphics.

It is possible to create multiplayer games that can be played over a network.

You can define your own room transitions.
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You can use functions to create, load, and modify resources (sprites, backgrounds, etc.)
the game is running.

There is a collection of functions to create and use data structures.

]

There are functions for motion planning.
You get the possibility to include additional files in the game executables that can be used
when the game is run.

9 The Pro Edition can easily be extended using extension package. These can be made by
everybody and will in general be provided free of charge.

9 Three such extension packages are included adding many room transitions, windows dialogs,
and printing facilities.
You can define your own trigger events.

You can export and import resources, which makes it easier to collaborate on games.

Upgrading the Lite Edition to the Pro Edition costs only 20 Euro or US $25 (subject to change). This is

a one -time fee that will at | east be valid for all versions 8.x of Game Maker .

When you are running the Lite Edition, whenever you start Game Maker the following form will be

shown:

while
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You can use this form to upgrade to the Pro Edition. There are a number of ways to do this.
The easiest way is to purchase the upgrade online. To this end press the button Purchase Pro

Edition Online . You will be brought to a webpage where you can make you payment either by credit

card ort hrough PayPal. The payment will be handled by the company SoftWrap that is our authorized

payment processor. Once you made the payment the software will immediately be upgraded to the

Pro Edition without any further action from your side. Carefully save (a nd print) the confirmation you
receive as it contains your purchase reference that you might need later if you want to reinstall the

software. (When you are running the program, you can also upgrade online by choosing Upgrade to

Pro Edition  inthe Help menu.)

If you purchased = Game Maker before (and hence, have an activation code or a previous purchase

reference) press the button Enter Activation Code . You will be brought to a webpage where you can

either enter your activation code or your purchase referenc e from your previous payment. Here you

can also retrieve your license if you lost it. After you filled in the correct information Game Maker will
be upgraded to the Pro Edition. Note that you must have an Internet connection for activation. (When

you are r unning the program, you can also upgrade on line by choosing Enter Activation Code in the

Help menu.)



If you don't want to upgrade to the Pro Edition at this stage, press the button Continue Using the

Lite Edition

Getting started

Creating your first gam e is always a challenge. But if you are willing to put a little bit of effort in it, it

will actually be rather easy. You can have it running within an hour.

Even though it is really easy to make games with Game Maker you will need to understand some of
the basic concepts. To this end you are strongly recommended to follow the tutorial that is shown
when Game Maker is started. If you did remove the tutorial from view, you can always make it visible

again by choosing  Tutorial inthe Help menu.

The Globali dea

Before delving into the possibilities of Game Maker itis good to get a feeling for the global idea behind
the program. Games created with Game Maker take place in one or more rooms . (Rooms are flat, not
3D, but they can contain 3D -looking graphics.) |  n these rooms you place objects , which you can

define in the program. Typical objects are the walls, moving balls, the main character, monsters, etc.

Some objects, I|ike walls, just sit there and don6t do anythi
will move around and react to input from the player (keyboard, mouse, and joystick) and to each

other. For example, when the main character meets a monster he might die. Objects are the most

important ingredients of games made with Game Maker , so letustalk a bit more about them.

First of all, most objects need some image to make them visible on the screen. Such images are called

sprites . A sprite is often not a single image but a set of images that are shown one after the other to

create an animation. Int  his way it looks like the character walks, a ball rotates, a spaceship 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.) You can create you own sp rites in Game Maker or

l oad them from files (e.g. PNG files or ani maGanmdMaBdrFos) . Ma n

that you can use free of charge in your games.

Certain things will happen to objects. Such happenings are called events . Objects can take certain
actions when events happen. There are a large number of different events that can take place and a
large number of different actions that you can let your objects take. For example, there is a creation

event when the object gets created. (To b e more precise, when an instance of an object gets created,;



there can be multiple instances of the same object.) For example, when a ball object gets created you

can give it some motion action so that it starts moving. When two objects meet, you get a collision
event . In such a case you can make the ball stop or reverse direction. You can also play a sound

effect. Tothisend Game Maker lets you define  sounds . When the player presses a key on the

keyboard there isa  keyboard event , and the object can take a n appropriate action, like moving in the
direction indicated. We hope you get the idea. For each object you design, you can indicate actions for

various events; in this way 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 levels in your game or to check out different places. There are actions to move from one

room to another. Rooms, first of all, have a background . This can be a simple color or an image. Su ch
background images can be created in Game Maker or you can load them from files. (The background

can do a lot of things but for the time being, just consider it as something that makes the rooms look

nice.) Next, you can place the objects in the room. Yo u can place multiple instances of the same

object in a room. So, for example, you need to define just one wall object and can use it at many

places. Also you can have multiple instances of the same monster objects, as long as they have the

same behavior.

Now you are ready to run the game. The first room will be shown and objects will come to life because
of the actions in their creation events. They will start reacting to each other due to actions in collision

events and they can react to the player using the actions in keyboard or mouse events.

So in summary, the following things (often called resources) play a crucial role:

objects : which are the true entities in the game
rooms : the places (levels) in which the objects live
sprites : (animated) imagesth  at are used to represent the objects

sounds : these can be used in games, either as background music or as effects
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backgrounds : the images used as background for the rooms

There are actually a number of other types of resources: paths, scripts, fonts, and t ime lines. These
are only important for more complicated games. You will only see them when you run Game Maker in

advanced mode. They will be treated in the advanced chapters later in this document.

The global user interface



When you start Game Maker the following form is shown. Note that the form might in reality also

show some Game Maker news and the tutorial might be visible at the right side.

@ <new game> - Game Maker 8.0 Pro (Simple Mode) L =
File Edit Resources Run Window Help
LAHIRe P ) eOFEOO 0E | @
1) Sprites
) Sounds
) Backgrounds
) Dbjects
) Rooms
i) Game Information
o Global Game Settngs

(Actually, this is what you see when you run Gam e Maker in simple mode. In advanced mode a
number of additional items are shown.) At the left, you see the different resources mentioned above:
Sprites, Sounds, Backgrounds, Objects, Rooms and two more: Game Information and Global Game
Settings. Atthe top  there is the familiar menu and toolbar. In this chapter we will describe briefly the
various menu items, buttons, etc. In the later chapters we discuss a number of them in detail. Note

that many things can be achieved in different ways: by choosing a comm and from the menu, by

clicking a button, or by right clicking on a resource.

File menu

In the file menu you can find some of the usual commands to load and save files, plus a few special

ones:

9 New . Choose this command to start creating a new game. If the current game was changed
you are asked whether you want to save it. There is also a toolbar button for this.

9 Open .Opens agame file.  Game Maker files have the extension .gmk. You can also open old
.gmé6 files. (If you want to open .gmd files created with version 5 of Game Maker you must

select the appropriate file type at the bottom of the dialog. These might though not work



correctly in the new version.) There is a toolbar button for this command. You can also open a

game by dragging the file into the Gam e Maker window.

Recent Files . Use this submenu to reopen game files you recently opened.

Save . Saves the game design file under its current name. If no name was specified before,

you are asked for a new name. You can only use this command when the file was changed.
Again, there is a toolbar button for this.

Save As . Saves the game design file under a different name. You are asked for a new name.

Create Executable . Once your game is ready you will probably want to give it to others to

play. Using this comma nd you can create a stand - alone version of your game. This is simply

an executable that you can give to other people to run.

9 Advanced Mode . When clicking on this command Game Maker will switch between simple
and advanced mode. In advanced mode additional commands and resources are available.
9 Exit . Probably obvious. Press this to exit Game Maker . If you changed the current game you

will be asked whether you want to save it.

The edit menu contains a number of commands that relate to the currently selected resource (object,

sprite, sound, etc.). Depending on the type of resource some of the commands may not be visible.

9 Insert resource . Inserts a new instance of the currently selected type of resource before the
current one. A form will open in whic h you can change the properties of the resource. This will
be treated in detail in the following chapters.

9 Duplicate . Makes a copy of the current resource and adds it. A form is opened in which you
can change the resource.

9 Delete . Deletes the currently sel  ected resource (or group of resources). Be careful. This
cannot be undone. You will, though, be warned.

1 Rename . Gives the resource a new name. This can also be done in the property form for the
resource. Also, you can select the resource and then click on the name.

9 Properties . Use this command to bring up the form to edit the properties. Note that all the
property forms appear within the main form. You can edit many of them at the same time.

You can also edit the properties by double clicking on the resourc e.

Note that all these commands can also be given in a different way. Right - click on a resource or

resource group, and the appropriate pop -up menu will appear.



Resources menu

In this menu, you can create new resources of each of the different types. Note that for each of them
there is also a button on the toolbar and a keyboard shortcut. Also you can change the game

information and the global game settings.

Run menu

This menu is used to run the game. There are two ways to run a game.

f Runnormally .Runs the game as it would normally run. The game is run in the most efficient
way and will look and act as in an executable game.

1 Runin Debug mode . Runs the game in debug mode. In this mode you can check certain
aspects of the game and you can pause and step t hrough it. This is useful when something

goes wrong but is a bit advanced.

Once your game is finished, you can create a stand -alone executable of the game using the command

in the file menu.

Window menu

In this menu you find some of the usual commands to manage the different property windows in the

main form:

9 Cascade . Cascade all the windows such that each of them is partially visible.
Arrange Icons . Arrange all the iconified property windows. (Useful in particular when resizing
the main form.)

9 Close All . Close all the property windows, asking the user whether or not to save the changes

made.

Help menu

Here you find some commands to help you:

9 Contents . Use this command to show this help file.
I Tutorials . Use this submenu to show the different tutorials tha t are provided with Game

Maker to teach you how to make your first games.



9 Upgrade to Pro Edition . You can use this command to upgrade the Lite Edition of Game
Maker to the Pro Edition Online. The Pro Edition has many aditional features.

1  Enter Activation Co de . If you purchased = Game Maker before (and hence, have an activation
code or a previous purchase reference) you can use this command to enter your code. You will
be brought to a webpage where you can either enter your activation code or your purchase
refe rence from your previous payment.

T News . Here you can see the most recent news about Game Maker .

9 Book . This command will bring you to a location on the website where you can find
information about the Game Maker book.

9 More Tutorials . This command will bring you to a location on the website where you can
download some more tutorials.

9 Website .Connectsyoutothe Game Maker website where you can find information about the
most recent version of ~ Game Maker and collections of games and resources for Game Maker .

1 Forum . This command will bring you to the forum where users help each other with many

aspects of Game Maker .

9 Wiki . This command will bring you to the Game Maker wiki where you can find plenty of
information about the use of Game Maker .
I About Game Maker . Gives some short information about this version of Game Maker .
The resource explorer
At the left of the main form you find the resource explorer. Here you will see a tree -like view of all
resources in your game. It works in the same way as the Windows Explor er, and you are most likely

familiar with it. If an item has a + sign in front of it you can click on the sign to see the resources

inside it. By clicking on the - sign these disappear again. You can change the name of a resource
(except the top level ones ) by selecting it (with a single click) and then clicking on the name. Double
click on a resource to edit its properties. Use the right mouse button to access the same commands as

in the Edit menu.

You 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 to the appropriate place. (Of course the place must be

correct. You cannot drag a sound into the list of sprites.)

Defining sprites



Sprites are the visual representati ons of all the objects in the game. A sprite is either a single image,
drawn with any drawing program you like, or a set of images that, when played one after another,
looks like an animated motion. For example, the following four images form a sprite for a character

moving to the right.
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image 0 image 1 image 2 image 3

When you make a game you normally start by collecting a set of nice sprites for the objects in your
game. A considerable number of useful sprites is bundled with Game Maker . Other collections of
interesting sprites can be found on the Game Maker website. Many more sprites can be found on the

web, normally in the form of png or animated gif files.

To create a sprite, choose the item Create Sprite fromthe Resources menu, or use the

corresponding button on the toolbar. The following form will pop up.
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At the top -left you can indicate the name of the sprite. All sprites (and all other resources) have a

nam e. It's best to give each sprite a descriptive name. Make sure all resources get different names.

Even though this is not strictly required, you are strongly advised to use only letters and digits and the
underscore symbol (_) in a name of a sprite (and an y other resource) and to let it start with a letter.

In particular don't use the space character. This will become important once you start using code.

To load a sprite, click on the button Load Sprite . A special file dialog opens in which you can choose

the sprite:
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The left part looks like the standard file selector in which you can select the sprite that you want. At

the right you get a preview of the animated sprite and some information about it. Here you can also
indicate that you want to make the sprite opaque (that is, remove any transparent parts), whether to

remove the background, making it transparent (default), and whether to smooth the edges of the

sprite, which can improve its ap pearance. When you are happy with the result press Open to load the

sprite.

Game Maker can load many different graphics files. When you load an animated gif, the different
subimages form the sprite images. When the file name ends with _stripXX, with XX a number, it is
considered to contain a strip of XX subimages next to each other (not for gif files). For example, a

image file with name ball_strip4.png is assumed to contain 4 subimages.

Once the sprite is loaded the first subimage is shown on the right. When there are multiple sub -

images, you can cycle through them using the arrow buttons.

With the button  Edit Sprite  you can edit the sprite, or even create a completely new sprite. Game
Maker has an extensive built  -in sprite and image editor. For more in formation see the sections on

Editing your sprites  and on Editing individual subimages

Sounds and music

Most games have certain sound effects and some background music. Many useful sound effects can be

found on the Game Maker website. Many more can be fo und on other places on the web.



To create a sound resource in your game, use the item Create Sound inthe Resources menu or use

the corresponding button on the toolbar. The following form will pop up.
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To load a sound, press the button labeled Load Sound . A file selector dialog pops up in which you can
select the sound file. There are two types of sound files, wave files and midi files. Wave files are used

for short sound effects. They use a lo t of memory but play instantaneously. Use these for all the sound

effects in your game. Midi files describe music in a different way. As a result they use a lot less

memory, but they are limited to instrumental background music. Also, default only one midi sound can

play at any time.

Once you load a music file you can listen to the sound using the play button. There is also a button
Save Sound to save the current sound to a file. This button is not really required but you might need

it if you lost the orig  inal sound.

Backgrounds

The third type of basic resource is backgrounds. Backgrounds are usually large images that are used

as backgrounds (or foregrounds) for the rooms in which the game takes place. Often background

images are made in such a way that th ey can tile an area without visual cracks. In this way you can

fill the background with some pattern. A number of such useful backgrounds are bundled with Game
Maker . Others can be found on the Game Maker website. Many more can be found at other places on

the web.

To create a background resource in your game, use the item Create Background in the Resources

menu or use the corresponding button on the toolbar. The following form will pop up.
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At the top -left you can indicate the name of the background. You are strongly recommended to give

every background (and other resource) a descriptive name.

Press the button  Load Background to load a background image. A file selector is shown in which yo u
can select the background you want. At the right of the dialog you can indicate whether you want to

make the background opaque (that is, remove any transparent parts), whether to remove the

background, making it transparent (default not), and whether to smooth the edges of the background,
which can improve its appearance when it is partially transparent. When you are happy with the result

press Open to load the background. Game Maker supports many image formats. Background images

cannot be animated!

You can change the background or create a new one using the button Edit Background . This will
open an extensive image editor. For information on how to use the image editor see the section on

Editing images

Be careful with large backgrounds. Some old graphic s cards cannot handle images that are larger than

the screen. So preferably keep your background images smaller than 1024x1024.

Defining objects

With the resources you have seen so far you can add some nice images and sounds to the game, but

they don'tdo anything. We now come to the most important resource of Game Maker , the objects.
Objects are entities in the game that do things. Most of the time they have a sprite as a graphical

representation so that you see them. They have behavior because they can r eact 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 monsters, the balls, the walls, etc. are all objects. There

might also be certain ob  jects that you don't see but which control certain aspects of the game play.



Please realize the difference between sprites and objects. Sprites are just (animated) images that

don't have any behavior. Objects normally have a sprite to represent them but o

Without objects there is no game!

Also realize the difference between objects and instances. An object describes a certain entity, e.g. a

monster. There can be multiple instances of this object in the game. When we talk about an inst

we mean one particular instance of the object. When we talk about an object we mean all the

instances of this object.

To create an object in your game, choose

form will appear:
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This is rather complex. At the left there is some general information about the object. In the middle

there is the list of events that can happen to the object. At the right there are the different actions the

object can perform. Events and actions will be discussed in the coming chapters.

As always, you can (and should) give your object a name. Next you can choose the sprite for the

object. To this end, click with the left mouse button on the sprite box or the

menu button next to it. A

menu will pop -up with all the available sprites. Select the one you want to use for the object. If you do

not have a sprite yet, you can click the button

Also, when you selectar  esource there will be a button

New to create a new sprite resource and change it.

Edit here that you can use to change the

sprite. This is faster than first finding the resource in the list of resources and then indicating you want

to edit it.

bjects have behavior.

ance



Below this there are two check boxes. Visible indicates whethe rinstances of this object are visible.
Clearly, most objects are visible, but sometimes it is useful to have invisible objects. For example, you

can use them for waypoints for a moving monster. Invisible objects will react to events and other

instances do collide with them. The box labeled Solid indicates whether this is a solid object (like a

wall). Collisions with solid objects are treated differently from collisions with non -solid objects. You are

strongly advised to use Solid only for object that are n ot moving.

Game Maker uses what is called an event driven approach. This works as follows. Whenever
something happens in the game the instances of the objects get events (kind of messages telling that
something has happened). The instances can then react to these messages by executing certain
actions. For each object you must indicate to which events it responds and what actions it must

perform when the event occurs. This may sound complicated but is actually very easy. First of all, for

most events the object does not have to do anything. For the events where something must be done

you can use a very simple drag -and -drop approach to indicate the actions.
In the middle of the object property form there is a list of events to which the object must re act.
Initially it is empty. You can add events to it by pressing the button labeled Add Event . A form will

appear with all different types of events. Here you select the event you want to add. Sometimes a

menu pops up with extra choices. For example, for t he keyboard event you must select the key. Below
you find a complete list of the different events plus descriptions. One event in the list will be selected.

This is the event we are currently changing. You can change the selected event by clicking on it. A t
the right there are all the actions represented by little icons. They are grouped in a number of tabbed

pages. In the next chapter you will find descriptions of all the actions and what they do. Between the

events and the actions there is the action list . This list contains the actions that must be performed for

the current event. To add actions to the list, 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 ask ed to
provide a few parameters. These will also be described in the next chapter. So after adding a few

actions the situation might look as follows:
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Now you can start adding actions to a nother event. Click on the correct event with the left mouse

button to select it and drag actions in the list.

You can change the order of the actions in the list again using drag -and -drop. If you hold the <Alt>

key while dragging, you make a copy of the action. You can even use drag  -and -drop between action

lists for different objects. When you click with the right mouse button on an action, a menu appears in

which you can delete the selected action (can also be done by using the <Del> key) or copy and pas te
actions. (You can select multiple actions for cutting, copying, or deleting by holding the <Shift> key of

<Ctrl> key. Press <CtrI><A> to select all actions.) When you hold your mouse at rest above an

action, a longer description is given of the action. See the next chapter for more information on

actions.

To delete the currently selected event together with all its actions press the button labeled Delete .
(Events without any actions will automatically be deleted when you close the form so there is no ne ed
to delete them manually.) If you want to assign the actions to a different event (for example, because

you decided to use a different key for them) press the button labeled Change and pick the new event
you want. (The event should not be defined already 1) Using the menu that pops up when right -clicking

on the event list, you can also duplicate an event, that is, add a new event with the same actions.

As indicated above, to add an event, press the button Add Event . The following form pops up:
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Here you select the event you want to add. Sometimes a menu pops up with extra choices. Here is a

description of the various events. (Again remember that you normally use only a few of them.)

u Create event
This event happens when an instance of the object is created. It is normally used to set the instance

in motion and/or to set certain variables for the instance.

3"} Destroy event
This event happens when the instance is destroyed. To be precise, it happens just before it is
destroyed, so the instance does still exist when the event is executed! Most of the time this event

not used but you can for example use it to change the score or to create some other object.

-
JAIarm events

Each instance has 12 alarm clocks. You can set these alarm clocks using certain act ions (see next

chapter). The alarm clock then ticks down until it reaches 0 at which moment the alarm event is

generated. To indicate the actions for a given alarm clock, you first need to select it in the menu.

Alarm clocks are very useful. You can use th em to let certain things happen from time to time. For

example a monster can change its direction of motion every 20 steps. (In such cases one of the

actions in the event must set the alarm clock again.)

:= Step events

The step event happens every step of the game. Here you can put actions that need to be executed
continuously. For example, if one object should follow another, here you can adapt the direction of
motion towards the object we are fol lowing. Be careful with this event though. Don't put many
complicated actions in the step event of objects of which there are many instances. This might slow
the game down. To be more precise, there are three different step events. Normally you only need t
default one. But using the menu you can also select the begin step event and the end step event. The

begin step event is executed at the beginning of each step, before any other events take place. The

he



normal step event is executed just before the instan ces are put in their new positions. The end step
event is executed at the end of the step, just before the drawing. This is typically used to change the

sprite depending on the current direction.

#Collision events

Whenever two instances collide (that is, their sprites overlap) a collision event appears. Well, to be
precise two collision event occur; one for each instance. The instance can react to this collision event.
To this end, from the menu select the object with which you want to define the collision 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. First of all, when there are no actions in the collision event, nothing happens. The current
instance simply keeps on moving; even when the other object is solid. When the collision event

contains actions the following happens:

When the other object is solid, the instance is placed back at its previous place (before the collision
occurs). Then the event is executed. Finally, the instance is moved to its new position. So if the event
e.g. reverses the direction of motion, the instance bounces against the wall without stopping. If there

is still a collision, the instance is kept at its previous place. So it effectively stops moving.

When the other object is not solid, the instance is not put back. The event is simply executed with the
instance at its current position. Also, there is no second chec k for a collision. If you think about it, this
is the logical thing that should happen. Because the object is not solid, we can simply move over it.

The event notifies us that this is happening.

There are many uses for the collision event. Instances can u se it to bounce against walls. You can use

it to destroy objects when, for example, they are hit by a bullet.

@Keyboard events

When the player presses a key, a keyboard event happens for all instances of all objects. There is a
different 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 a few objects need events for only a few

keys. You get an event  in every step as long as the player keeps the key depressed. There are two

special keyboard events. One is called <No key>. This event happens in each step when no key is

pressed. The second one is called <Any key> and happens whatever key is pressed. When the player
presses multiple keys, the events for all the keys pressed happen. Note that the keys on the numeric

keypad only produce the corresponding events when <NumLock> is pressed.



L:JMouse e vents

A mouse event happens for an instance whenever the mouse cursor lies inside 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. The mouse button events are generated in each step as long as the
player keeps the mouse button pressed. The press events are only generated once when the button is

pressed. The release events are only generated when the button is released. Note that these events

only occu r when the mouse is above the instance. If you want to react to mouse press or release

events at an arbitrary place, use the global mouse events that can be found in a submenu. There are

two special mouse events. The mouse enter event happens when the mous e enters the instance. The
mouse leave event happens when the mouse leaves the instance. These events are typically used to

change the image or play some sound. Mouse wheel up and mouse wheel down events happen when

the user moves the mouse wheel. Finally there are a number of events related to the joystick. You can
indicate actions for the four main directions of the joystick (in a diagonal direction both events

happen). Also you can define actions for up to 8 joystick buttons. You can do this both for the primary

joystick and the secondary joystick.

# Other events
There are a number of other events that can be useful in certain games. They are found in this menu.

The following events can be foun d here:

9 Outside room : This event happens when the instance lies completely outside the room. This
is typically a good moment to destroy it.

9 Intersect boundary : This event happens when the instance intersects the boundary of the
room, that is, it lies (at least) partially outside the room.

9 Views : Here you find a number of events that are useful when you use views in your rooms.
These events test whether the instance lies completely outside a particular view or interesects
the view boundary.

 Gamestart :This event happens for all instances in the first room when the game starts. It
happens before the room start event (see below) but after the creation events for the
instances in the room. This event is typically defined in only one "controller" object and is used
to start some background music and to initialize some variables, or load some data.

I Gameend :The event happens to all instances when the game ends. Again typically just one
object defines this event. It is for example used to store certain data in a file.

1 Roomstart : This event happens for all instances initially in a room when the room starts. It
happens after the creation events.

T Roomend : This event happens to all existing instances when the room ends.



 Nomorelives : Game Maker has abuilt -inlives system. There is an action to set and change
the number of lives. Whenever the number of lives becomes less than or equal to 0, this event
happens. It is typically used to end or restart the game.

I No more health : Game Maker has a built -in health system. T  here is an action to set and
change the health. Whenever the health becomes less than or equal to 0, this event happens.
It is typically used to reduce the number of lives or to restart the game.

I Animation end . As indicated above, an animation consists of a number of images that are
shown one after the other. After the last one is shown we start again with the first one. The
event happens at precisely that moment. As an example, this can be used to change the
animation, or destroy the instance.

i Endofpath : This event happens when the instance follows a path and the end of the path is
reached.

9 Close button : This event happens when the user clicks on the close button of the window.
This only happens when disabling in the game settings the option to have the c lose button
behave as the Escape key.

9 Userdefined : There are 16 of these events. They normally never happen unless you yourself

call them from a piece of code.

‘Draw event

Instances, when visibl e, draw their sprite in each step on the screen. When you specify actions in the
drawing event, the sprite is not drawn, but these actions are executed instead. This can be used to

draw something other than the sprite, or first make some changes to sprite parameters. There are a
number of drawing actions that are especially meant for use in the drawing event. Note that the

drawing event is only executed when the object is visible. Also note that, independent of what you

draw, collision events are based on t he sprite that is associated with the instance.

&Key Press events
This event is similar to the keyboard event but it happens only once when the key is pressed, rather

than continuously. This is useful when you want an action to happen only once.

&Key Release events
This event is similar to the keyboard event but it happens only once when the key is released, rather

than conti nuously.

In some situation it is important to understand the order in which Game Maker processes the events.

This is as follows:



Begin step events

Alarm events

Keyboard, Key press, and Key release events
Mouse events

Normal step events

(now all instances  are set to their new positions)
Collision events

End step events

il
il
il
il
il
il
il
il
f

The create, destroy, and other events are performed when the corresponding things happen.

Draw events

Actions indicate the things that happen in a game created with Game Maker . Acti ons are placed in
events of objects. Whenever the event takes place these actions are performed, resulting in certain

behavior for the instances of the object. There are a large number of different actions available and it

is important that you understand what they do. In this chapter we describe the actions available in

simple mode. Note that a number of these actions are only available in the Pro Edition of Game Maker .

This will be indicated.

All the actions are found in the tabbed pages at the right of the object property form. There are six
sets of actions. You select the set you want by clicking on the correct tab. When you hold you mouse

above one of the actions, a short description is shown to remind you of its function.

Let us briefly repeat: To pu t an action in an event, just drag it from the tabbed pages to the action

list. You can change the order in the list, again using dragging. Holding the <Alt> key while dragging
makes a copy of the action. (You can drag and copy actions between the lists in different object
property forms.) Use the right mouse button and select the correct menu item to remove actions (or

use the <Del> key) and to copy and paste selected actions.

When you drop an action in the action list, a window will pop -up most of the ti  me, in which you can fill
in certain parameters for the action. The parameters will be described below when describing the

actions. Two types of parameters appear in many actions so we will describe these here. At the top

you can indicate to which instance the action applies. The default is self , which is the instance for

which the action is performed. Most of the time, this is what you want. In the case of a collision event,



you can also specify to apply the action to the other instance involved in the col lision. For instance, in
this way you can destroy the other instance. Finally, you can choose to apply the action to all

instances of a particular object. In this way you could change all red balls into blue balls. The second

type of parameter is the box | abeled Relative . By checking this box, the values you type in are

relative to the current values. For example, in this way you can add something to the current score,

rather than changing the current score to the new value. The other parameters will be des cribed

below. You can later change the parameters by double clicking on the action.

Move actions

The first set of actions consists of those related to movement of objects. The following actions exist:

Move Fixed

Use this action to start the instance moving in a particular direction. You can indicate the direction

using the buttons with the arrows on it. 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 step. Preferably don't use negative
speeds. You can specify multiple directions. In this case a random choice is made. In this way you can

let a monster start moving either left or right.

Move Free

This is the second way to specify a motion. Here you can indicate a precise direction. This is an angle

between 0 and 360 degrees. 0 means to the right. The direction is counter -clockwise. So for example
90 indica tes an upward direction. If you want an arbitrary direction, you can type random(360) . As
you will see below the function random gives a random number smaller than the indicated value. As

you might have noticed there is a checkbox labeled Relative . Ifyou check this, the new motion is

added to the previous one. For example, if the instance is moving upwards and you add some motion

to the left, the new motion will be upwards to the left.

VA Mo ve Towards

This action gives a third way to specify a motion. You indicate a position and a speed and the instance

starts moving with the speed towards the position. (It won't stop at the position!) For example, if you

want a bullet to fly towards the posi tion of the spaceship you can use as position spaceship.x,
spaceship.y . (You will learn more about the use of variables like these below.) If you check the

Relative  box, you specify the position relative to the current position of the instance. (The speed is

not taken relatively!)
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Speed Horizontal

The speed of an instance consists of a horizontal part and a vertical part. With this action you can
change the horizontal speed. A positive horizo ntal speed means a motion to the right. A negative one
means a motion to the left. The vertical speed will remain the same. Use relative to increase the

horizontal speed (or decrease it by providing a negative number).

=7 ISpeed Vertical

In a similar way, with this action you can change the vertical speed of the instance.

&
¥ Iset Gravity

With this action you can create gravity for thi s particular object. You specify a direction (angle
between 0 and 360 degrees) and a speed, and in each step this amount of speed in the given direction
is added to the current motion of the object instance. Normally you need a very small speed

increment ( like 0.01). Typically you want a downward direction (270 degrees). If you check the
Relative  box you increase the gravity speed and direction. Note that, contrary to real life, different

object can have different gravity directions.

=)

With this action you reverse the horizontal motion of the instance. This can for example be used when

Reverse Horizontal

the object collides with a vertical wall.

£l

With this action you reverse the vertical motion of the instance. This can for example be used when

Reverse Vertical

the object collides with a horizontal wall.

(=

Set Fri ction

Friction slows down the instances when they move. You specify the amount of friction. In each step
this amount is subtracted from the speed until the speed becomes 0. Normally you want a very small

number here (like 0.01).

% *1Jump to Position

Using this action you can place the instance in a particular position. You simply specify the x -andy -
coordinate, and the instance is placed with its reference point on that position. If you ch eck the
Relative  box, the position is relative to the current position of the instance. This action is often used

to continuously move an instance. In each step we increment the position a bit.



= _«1Jump to Start

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

= % Jump to Random

This action moves the instance to a random position in the room. Only posit ions are chosen where the
instance does not intersect any solid instance. You can specify the snapping used. If you specify

positive values, the coordinates chosen with be integer multiples of the indicated values. This could for

example be used to keepth e instance aligned with the cells in your game (if any). You can specify a

separate horizontal snapping and vertical snapping.

H Align to Grid

With this action you can round the position of the instance to a grid. You can indicate both the
horizontal and vertical snapping value (that is, the size of the cells of the grid). This can be very useful

to make sure that instances stay on a grid.

% \Wrap Screen

With this action you can let an instance wrap around, that is, when it leaves on one side of the room it
reappears at the other side. This action is normally used in the Outside event. Note that the instance
must have a speed for wrappin g to work, cause the direction of wrapping is based on the direction of

the motion. You can indicate whether to wrap only horizontal, only vertical, or in both directions.

£

With this action you can move the instance in a given direction until a contact position with an object

Move to Contact

is reached. If there already is a collision at the current position the instance is not moved. Otherwise,

the instance is placed just before a collision occurs. You can specify the direction but also a maximal
distance to move. For example, when the instance is falling you can move a maximal distance down

until an object is encountered. You can also indicate whether to consider solid object only or all

obj ects. You typically put this action in the collision event to make sure that the instance stops in

contact with the other instance involved in the collision.

R Bounce

When you put this action in the collision event with some object, the instance bounces back from this
object in a natural way. If you set the parameter precise to false, only horizontal and vertical walls are
treated correctly. When you set precise to true also slanted (and even ¢ urved) walls are treated

correctly. This is though slower. Also you can indicate whether to bounce only against solid objects or



against all objects. Please realize that the bounce is not completely accurate because this depends on

many properties. But in many situations the effect is good enough.

Main actions, set 1

The following set of actions deals with creating, changing, and destroying instances of objects, with

sounds, and with rooms.

4

With this action you can create an instance of an object. You specify which object to create and the

Create Instance

position for the new instance. If you check the Relative  box, the position is relative to the position of
the current instance. Creating in stances during the game is extremely useful. A space ship can create
bullets; a bomb can create an explosion, etc. In many games you will have some controller object that

from time to time creates monsters or other objects. For the newly created instance t he creation

event is executed.

iy Create Moving

This action works the same as the action above but with two additional fields. You can now also

specify the speed and direction of the newly created instance. Note that if you check the Relative
box, only the position is relative, not the speed and direction. For example, to make a bullet move in

the direction of the person shooting you have to use a little trick. As position use 0,0 and check

Relative . As direction we need the current direction of the instance. This can be obtained by typing in

the word direction . (This actually is a variable that always indicates the current direction in which

the instance is moving.)

Create Random

This action lets you create an instance of one out of four objects. You specify the four objects and the

position. An instance of one of these four objects is created at the given position. If y ou check the
Relative  box, the position is relative to the position of the current instance. If you need a choice out

of less than four objects you can use No Object for some of them. This is for example useful to

generate a random enemy at a location.

%3

With this action you can change the current instance into an instance of another object. So for

Change Instance

example, you can change an instance of a bomb into an explosion. All settings, su ch as the motion



and the value of variables, will stay the same. You can indicate whether or not to perform the destroy

event for the current object and the creation event for the new object.

2 Destroy Instance

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

i Destroy at Position
With this action you destroy all instances wh ose bounding box contains a given position. This is useful,
for example, when you use an exploding bomb. When you check the Relative  box the position is

taken relative to the position of the current instance.

e Change Sprite

Use this action to change the sprite for the instance. You indicate which new sprite. You can also

indicate with subimage must be shown. Normally you would use 0 for this (the first subimage) unless

you want to see a partic  ular subimage. Use -1 if you do not want to change the current subimage

shown. Finally you change the speed of the animation of the subimages. If you only want to see a

particular subimage, set the speed to 0. If the speed is larger than one subimages will be skipped. If it
is smaller than 1 subimages will be shown multiple times. Don't use a negative speed. Changing

sprites is an important feature. 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.

‘gl Tr ansform Sprite

Use this action to change the size and orientation of the sprite for the instance. Use the scale factors

to make it larger or smaller. The angle gives the counter -clockwise orientation of the sprite. For
example, to make the sprite oriented in the direction of motion use as a value direction . For
example, this is useful for a car. You can also indicate whether the sprite should be mirrored

horizontally and/or flipped vertically. This action is only available in the Pro Edition.

Normally the sprite is drawn as it is defined. Using this action you can change the color of the sprite.

Color Sprite

This color is blended with the sprite, that is, it is combined with the colors of the sprite. If you want to
draw a sprite in different colors you better define the sprite in black and white and use the blend color
to set the actual color. You can also indicate an alpha transparency. With a value of 1 the sprite is

opaque. With avalue  of 0 it is completely transparent. With a value in between you will partially see



the background shine through it. This is great for making explosions. This action is only available

in the Pro Edition.

@

With this action you play one of the sound resources you added to your game. You can select the

Play Sound

sound you want to play and choose whether it should play only once (the default) or loop
continuously. Multiple wave sounds can play at o nce but only one midi sound can play at a time. So if

you start a midi sound, the current midi sound is stopped.

®

This action stops the indicated sound. If multiple instances of this sound are playing all are stopped.

Check Sound

If the indicated sound is playing the next action is performed. Otherwise it is skipped. You can select

Stop Sound

Not to indicate that the next act ion should be performed if the indicated sound is not playing. For
example, you can check whether some background music is playing and, if not, start some new
background music. Note that this action returns true when the sound actually plays through the
speakers. After you call the action to play a sound it does not immediately reach the speakers so the
action might still return false for a while. Similar, when the sound is stopped you still hear it for a

while (e.g. because of echo) and the action will sti Il return true.

I

Previous Room

Move to the previous room. You can indicate the type of transition effect between the rooms. You
should experiment to see what works best for you. When th e rooms do not have the same size you

better do not use transitions. If you are in the first room you get an error.

=

Next Room

Move to the next room. You can indicate the transition.

[l

The current room is restarted. You indicate the transition effect.

Restart Room

i

With this action you can go to a particular room. You indicate the room and the transition effect.

Different Room




Check Previous

This action tests whether the previous room exists. If so, the next action is executed. You nor mally

need this test before moving to the previous room.

Check Next

This action tests whether the next room exists. If so, the next action is executed. You normally need

this test before  moving to the next room.

Main actions, set 2

Here are some more main actions, dealing with timing, giving messages to the user, and dealing with

the game as a whole.

Set Alarm

With this act ion you can set one of the twelve alarm clocks for the instance. You select the number of

steps and the alarm clock. After the indicated number of steps, the instance will receive the

corresponding alarm event. You can also increase or decrease the value b y checking the Relative
box. If you set the alarm clock to a value less than or equal to 0 you switch it off, so the event is not

generated.

ez

Sleep

With this action you can freeze the scene fo r a particular time. This is typically used at the beginning
or end of a level or when you give the player some message. You specify the number of milliseconds
to sleep. Also you can indicate whether the screen should first be redrawn to reflect the most r ecent

situation.

- Display Message

With this action you can display a message in a dialog box. You simply type in the message. If you use
a # symbol in the message text it will be interpreted as a new line character. (Use \#to get the #
symbol itself.) If the message text starts with a quote or double quote symbol, it is interpreted as an

expression. See below for more information about expressions.

)

Show Info

With this action you pop up the game information window.
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Restart Game

With this action you restart the game from the beginning.

@]

With this action you end the game.

H

With this action you can save the current game status. You specify the filename for saving (the file is

End Game

Save Game

created in the working directory for the game). Later the game can be loaded with the next action.
(Please realize that only the basic game status is save. Things that are for example not saved are the
current sound that is playing, and advanced as pects like the contents of data structures, particles,

etc.)

=

Load the game status from a file. You specify the file name. Make sure the saved game is for the same

Load Game

game and create d with the same version of Game Maker . Otherwise an error will occur. (To be
precise, the game is loaded at the end of the current step. So some actions after this one are still

executed in the current game, not the loaded one!)

Control actions

There are a number of actions with which you can control which other actions are performed. Most of
these actions ask a question, for example whether a position 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 a block by putting start block and end block

actions around them. There can also be an else part which is executed when the answer is no. So a

question typically looks as follows:
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Here the question is asked whether a position for the current instance is collision free. If so, the
instance starts moving in a given direction. If not, the instance jumps to a given position. Note that
the blocks are indented. This gives a better overview of the actions. (In particular when you use

blocks inside blocks.) Also it is easier to detect when you forgot a start block or end block action.

For all questions there s afield labeled NOT . If you check this field, the result of the question is
reversed. That is, if the result was true it becomes false and if it was false, it becomes true. This

allows you to perform certain actions when a question is not true.

For man y questions you can indicate that they should apply to all instances of a particular object. In
this case the result is true only if it is true for all instances of the object. For example, you can check

whether for all balls the position slightly to the r ight is collision free.

The following questions and related actions are available. (Note that they all have a differently shaped
icon and a different background color so that they can more easily be distinguished from other

actions.)

Check Empty

This question returns true if the current instance, placed at the indicated position does not generate a
collision with an object. You can specify the position as either absolute or relative. You can also
indicate whether only solid, or all objects, should be taken into account. This action is typically used to

check whether the instance can move to a particular position.

Check Col lision

This is the reverse of the previous action. It returns true if there is a collision when the current

instance is placed at the given position (again, either only with solid objects or with all objects).



@Check Object

This question returns true if the instance placed at the indicate position meets an instance of the

indicated object.

Test Instance Count

You specify an  object and a number. If the current number of instances of the object is equal to the

number the question returns true. Otherwise it returns false. You can also indicate that the check

should be whether the number of instances is smaller than the given val ue or larger than the given
value. This is typically used to check whether all instances of a particular type are gone. This is often

the moment to end a level or a game.

Test Chance

You spe cify the number of sides of a dice which is then thrown. Then if the dice lands on one, the

result is true and the next action is performed. This can be used to put an element of randomness in

your game. For example, in each step you can generate with a pa rticular chance a bomb or a change
of direction. The larger the number of sides of the dice, the smaller the chance. You can actually use

real numbers. For example if you set the number of sides to 1.5 the next action is performed two out

of three times. U sing a number smaller than 1 makes no sense.

-
=2 Check Question

You specify a question. A dialog is shown to the player with a yes and a no button. The result is true is

the player answersy es.

? .
Test Expression

This is the most general question action. You can enter an arbitrary expression. If the expression
evaluates to true (that is, a number larger or equal to 0.5) the next actio n is performed. See below for

more information on expressions.

Check Mouse

Returns true if the indicated mouse button is pressed. A standard use is in the step event. You can
check whether a mouse button is pressed and, if so, for example move to that position (use the jump

to a point action with values mouse_x and mouse_y).

Check Grid

Returns true if the position of the insta nce lies on a grid. You specify the horizontal and vertical



spacing of the grid. This is very useful when certain actions, like making a turn, are only a llowed

when the instance is on a grid position.

&Start Block

Indicates the start of a block of actions.

End Block

Indicates the end of a block of actions.

Else

Behind this action the else part follows, that is executed when the result of the question is false.

i

Repeat

This action is used to repeat the next action (or block of actions) a number of times. Yo u simply

indicate the number.

Q

When this action is encountered no further actions in this event are executed. This is typically used

Exit Event

after a question. For example, when a position is free nothing needs to be done so we exit the event.

In this example, the following actions are only executed when there is a collision.

If you want more control over what is happening in the game you can use the built -in programming
language thatis desc ribed in Part 4 of the documentation. If gives you much more flexibility than
using the actions. There are also actions to define and test variables. They are simpler to use than

code and can be very useful for your games. The following actions deal with t his.

8

Execute Code

When you add this action, a form shows in which you can type a piece of code which must be execute.
This can contain simple function calls or more complex code. Use the code action preferably only for
small pieces of code. For longer pieces you are strongly advised to use scripts which are described in

Part 2 of the documentation.

a

Use this actionto add  a line of comment to the action list. The line is shown in italic font. Adding

Comment

comments helps you remember what your events are doing. The action does not do anything. But
realize that it still is an action. So when you place it after a conditional action it is the action that is

executed if the condition is true (even though it does not do anything).



Set Variable

There are many built  -in variables in the game. With this action you can chan ge these. Also you can
create your own variables and assign values to them. You specify the name of the variable and the

new value. When you check the Relative  box, the value is added to the current value of the variable.
Please note that this can only be done if the variable already has a value assigned to it! See below for

more information about variables.

Test Variable

With this action you can check what the value of a particular varia ble is. If the value of the variable is
equal to the number provided, the question returns true. Otherwise it returns false. You can also

indicate that the check should be whether the value is smaller than the given value or larger than the

given value. Se e below for more information about variables. Actually, you can use this action also to

compare two expressions.

Draw Variable

With this action you can draw the value of a variable at a particular position on the screen. Note that

this can only be used in the draw event of an object.

Score actions

In most games the player will have a certain score. Also many games give the player a number of
lives. Finally, often the player has a certa in health. The following actions make it easy to deal with the

score, lives, and health of the player.

=]
= _ISet Score

Game Maker has a built -in score mechanism. The score is normally displayed in the window caption.
You can use this action to change the score. You simply provide the new value for the score. Often

you want to add something to the score. In this case don't forget the check the Relative  box.

Test Score

With this question action you can check whether the score has reached a particular value. You indicate
the value and whether the score should be equal to that value, be smaller than the value or be larger

than the value.

(=¥
.apa'

Draw Score

With this action you can draw the value of the score at a particular position on the screen. You provide



the positions and the caption that must be placed in front of the score . The score is drawn in the

current font. This action can only be used in the drawing event of an object.

LIk —

Show Highscore

For each game the top ten scores are maintained. This action displ ays the highscore list. If the current
score is among the top ten, the new score is inserted and the player can type his or her name. You
can indicate what background image to use, whether the window should have a border, what the color

for the new entry a  nd the other entries must be, and which font to use.

ﬁ Clear Highscore

This action clears the highscore table.

»

Set Live s

Game Maker also has a built -in lives system. With this action you can change the number of lives left.
Normally you set it to some value like 3 at the beginning of the game and then decrease or increase

the number depending on what happens. 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 smaller than 0)

a "no more lives" event is generated.

Test Lives

With this question action you can check whether the number of lives has reached a particular value.
You indicate the value and whether the number of lives should be equal to that value, be smaller than

the value or be larger than the value.

»

Draw Lives

With this action you can draw the number of lives at a particular position on the screen. You provide
the positions and the caption that must be placed in front of the number of lives. The number of lives

is drawn in the current font. This action can only be used in the drawing event of an object.

ik
v

Draw Life Images

Rather than drawing the number of lives left as a number, it is often nicer to use a number of small
images for this. This action does precisely that. You specify the position and the image and at the
indicated position the number of lives is drawn as images. This action can only be used in the drawing

event of an object.



EISet Health

Game Maker has a built -in health mechanism. You can use this action to change the health. A value of

100 is considered full health and 0 is no health at all. You simply provide the new value for the health.
Often you want to subtract something from the health. In this case don't forget the check the

Relative  box. When the health becomes smaller or equal to 0 an out of health event is generated.

@Test Health

With this question action you can check whether the health has reached a particular value. You
indicate the value and whether the health should be equal to that value, be smaller than the value o r

be larger than the value.

Draw Health

With this action you can draw the health in the form of a health bar. When the health is 100 the full
bar is drawn. When it is 0 the bar is empty. You indicate the position and size of the health bar and

the color of the bar and the background.

ZLH
Score Caption

Normally in the window caption the name of the room and the score is display ed. With this action you
can change this. You can indicate whether or not to show the score, lives, and/or health and what the

caption for each of these must be.

Draw actions

Normally in each step of the game, for each instance, its sprite is drawn in the room. You can change
this by putting actions in the draw event. (Note that these are only executed when the instance is
visible!) The following drawing actions are available. These actions only make sense in the drawing

event. At other places they are bas ically ignored.

g Draw Sprite
You specify the sprite, the position (either absolute or relative to the current instance position) and
the subimage of the sprite. (The subimages are numbere d from O upwards.) If you want to draw the

current subimage, use number -1.

You indicate the background image, the position (absolute or relative) and whether the ima ge should

Draw Background

be tiled all over the room or not.



A

You specify the text and the position. A # symbol in the text is interpreted as going to a new line.

Draw Text

(Use \# to get the # symbol itse If.) So you can create multi -line texts. If the text starts with a quote

or a double quote, it is interpreted as an expression. For example, you can use

'X: ' + string(x)

to display the value of the x -coordinate of the instance. (The variable x stores th ecurrentx -

coordinate. The function  string() turns this number into a string. + concatenates the two strings.)

‘Qﬂ Draw Scaled Text
This action is similar to the previous action but this t ime you can also specify a horizontal and vertical
scaling factor to change the size of the text and you can specify an angle to rotate it. This action is

only available in the Pro Edition.

You specify the coordinates of the two opposite corners of the rectangle; either absolute or relative to

Draw Rectangle

the current instance position.

This action also draws a rectangle but this time using a gradient color that changes from left to right.

Horizontal Gradient

You specify the rectangle and the two colors to use. This action is only available in the Pro

Edition.

This action also draws a rectangle but this time using a gradient color that changes from top to

\Vertical Gradient

bottom. You specify the rectangle and the two colors to use. This action is only available in the

Pro Edition.

. Draw Ellipse

This action draws an ellipse. You specify the coordinates of the two opposite corners of the

surrounding rectangle; either absolute or relative to the current instance position.




Again an ellipse is drawn but this time you specify a color for the center and the boundary. This

Gradient Ellipse

action is only available in the Pro Edition.

/

You specify the coordinates of the two endpoints of the line; either absolute or relative to the current

Draw Line

instance position.

Ve

Draw Arrow

Draws an arrow. You specify the coordinates of the two endpoints of the line and the size of the arrow

tip.

5l
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Set Color

Lets you set the color used for drawing shapes, lines, and text . (It does not influence the way sprites

and backgrounds are drawn.)

=

With this action you can change the screen mode from windowed to fullscreen and back. You can

Set Full Screen

indicat e whether to toggle the mode or whether to go to windowed or fullscreen mode.

With this action you can take a snapshot image of the game and store it in a .png file. You spec ify the

Take Snapshot

filename to store the image in. This action is only available in the Pro Edition.

(3 Create Effect

With this action you can create all sorts of effects in a very simple way. You spec ify the type of effect,
e.g. an explosion or smoke, its position, its size and its color and whether it should be shown below

the objects or on top of them. For the rest it works automatic. (For rain and snow the position is

irrelevant as it always falls d own from the top of the screen. To get continuous rain you should create

it in each step.) Please note that below actually means at a depth of 100000 and above means at a

depth of -100000. This action is only available in the Pro Edition.

Using expression s and variables

In many actions you need to provide values for parameters. Rather than just typing a number, you

can also type a formula, e.g. 32*12. But you can actually type much more complicated expressions.



For example, if you want to double the horizo ntal speed, you could set it to 2*hspeed . Here hspeed
is a variable indicating the current horizontal speed of the instance. There are a large number of other

variables that you can use. Some of the most important ones are:

x the x -coordinate of the insta  nce

y the y -coordinate of the instance

hspeed the horizontal speed (in pixels per step)

vspeed the vertical speed (in pixels per step)

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

speed the current speed in this direction

visible whether th e object is visible (1) or invisible (0)

image_index this variable indicate which subimage in the current sprite is currently
shown. If you change it and set the speed to 0 (see below) you can display a fixed
subimage.

image_speed this variable indicatest  he speed with which the subimages are shown.
The default value is 1. If you make this value larger than 1 some subimages are
skipped to make the animation faster. If you make it smaller than 1 the animation
becomes slower by repeating subimages.

score the current value of the score

lives the current number of lives

health the current health (0  -100)

mouse_X  X-position of the mouse

mouse_y y-position of the mouse

You can change most of these variables using the set variable action. You can also define your ow n
variables by setting them to a value. (Don't use relative, because they don't exist yet.) Then you can

use these variables in expressions. Variables you create are local to the current instance. That is, each

object has its own copy of them. To create a global variable, put the word global and a dot in front of

it.

You can also refer to the values of variables for other objects by putting the object name and a dot in

front of them. So for example, if you want a ball to move to the place where the coin is you can set
the positionto ( coin.x , coin.y ). In the case of a collision event you can refer to the x -coordinate
of the other object as other.x . In conditional expressions you can use comparisons like < (smaller

than), >, etc.



In your expressions you ca  n also use functions. For example, the function random(10) gives a
random integer number below 10. So you can set for example the speed or direction of motion to a

random value. Many more functions exist. They are described in Part 4 of the documentation.

Creating rooms

Now that you have defined the objects with their behavior in the form of events and actions, it is time
to create the rooms or levels in which the game takes place. Any game will need at least one room. In
these rooms we place instances of the objects. Once the game starts the first room is shown and the

instances in it come to life because of the actions in their creation events.

There are a large number of possibilities when creating rooms. Besides setting a number of properties
and addin g the instances of the objects you can add backgrounds, define views, and add tiles. Most of
these options are discussed later. In this chapter we will only discuss some basic settings, the addition

of instances of objects, and the setting of background im ages.

To create aroom, choose  Create Room  fromthe Resources menu. The following form will appear:
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At the top of the form there is a tool bar. On this you can indicate the size of the grid ce lIs used for
aligning objects. Also you can indicate whether or not to show the grid lines and whether or not to

show the backgrounds, etc. It is sometimes useful to temporarily hide certain aspects of the room.



Realize though that when you are adding inst ances of objects, these will always be shown,
independent of the view setting.) There are also buttons to clear all instances from the room and to

shift all instances over a number of pixels. Use negative numbers to shift them left or up. This is

useful wh en for instance you decided to enlarge the room. (You can also use this to place instances
outside the room, which is sometimes useful.). Finally there is the Undo button to undo the last
change to the room and the OK button to save the changes. (Click on the cross at the top right to

close the form without saving the changes.)

At the left you will see three tab pages (five in advanced mode). The objects tab is where you add

instances of objects to the room. In the settings  tab you can indicate a number of settings for the

room. Inthe backgrounds  tab you can set background images for the room.

Adding instances

At the right in the room design form you see the room. At the start it is empty, with a gray

background.

| cbect | st bockgrounds|

Obpect to &dd vath et mouse:

Ioti_dlmﬂ =

Left mowze buttom ™ add'
& <Ay = no inap
+ <Shift> = meulriple
- <Col> = move
Right mowre buston = delase
< <Shift> = delese all
* <Coly = popup meny
[V Detets undedung

To add instances to the room, first select the objects tab if this one is not already visible. Next select
the object you want to add by clicking on the button with the menu icon (or by clicking in the image

area at the left).  The image of the object appears at the left. (Note that when you changed the origin

of the sprite there is a cross in the image. This indicates how the instances will be aligned with the

grid.) Now click with your left mouse button in the room area at the right. An instance of the object

appears. It will snap to the indicated grid. If you hold the <Alt> key while placing the instance it is not



aligned to the grid. If you hold down the mouse button while dragging it over the room, you move the
instance to th e correct place. If you hold the <Shift> key while pressing and moving the mouse
multiple instances are added. With the right mouse button you can remove instances. In this way you

define the contents of the room.

As you will notice, if you place an insta nce on top of another one, the original instance disappears.
Normally this is what you want, but not always. This can be avoided by unchecking the box labeled

Delete underlying at the left.

If you want to change the position of an instance, hold the <Ctrl > key and click with the left mouse
button on the instance and hold down the button. You can now drag it to a new position. (Use <Alt>

for precise positioning.)

If you hold the <Ctrl> key while clicking with the right mouse button on an instance, a menu a ppears.
Here you can delete the object, type in a precise position for the instance, or move the bottommost

instance at the position to the top or send the topmost instance to the bottom.

Room setting

Each room has a number of settings that you can change by clicking onthe  settings tab.

Each room has a name. Best give it a meaningful name. There also is a caption. This caption is

displayed in the window caption when the game is runnin g. You can set the width and height of the



