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Introduction

Writing computer games normally is a lot of work and requires skill in programming. So wouldn’t it be nice if you could make your own games in an easy way? Game Maker was written to do just that. It allows you to make games like Pacman by just using some simply clicking and drag-and-drop with your mouse. It is suited for adults and children from age 8 upwards (with a little help from an adult). But even though it is simple to use, Game Maker allows you to make appealing games, with animated graphics, backgrounds, sounds, etc. 

Game Maker can be used free of charge. It requires a reasonable powerful computer (depending on the complexity of the game) running Windows 95 or later. It comes with a collection of freeware images and sounds to get you started. Also there are a number of example games, in particular Pacman, Sokoban, Breakout and a Peg game. These are mainly provided as examples and not as full-blown games. On the web-site 

http://www.cs.uu.nl/~markov/kids/gamemaker/index.html
more extensive games will be provided in the future. Send you own creations to markov+games@cs.uu.nl and I might add them to site. (See below on how to do this.)

The global idea

Games created with Game Maker take place in one or more rooms. (Rooms are flat, not 3D (sorry).) In these rooms there are various objects. Some objects belong to the background and don’t do anything, some form walls, or other static things, and others are moving around and/or act and react. 

So the first thing to do is to make some objects. Below you find more information on how to do this but let me give a global description here. Objects first of all have an image such that you can see them. (You can give objects an empty image if you don’t want to see them.) Objects also have a name for easy reference. Note that you can place multiple instances of the same object in a room. So if you have e.g. three monsters you need only to define one object (unless you want them to have a different image or different behavior). Objects can be solid, that means that they cannot occupy the same place, or not. Also, they can be active, that is, walk around and react to each other, or passive. For example, background objects will neither be solid, nor active. Other objects can walk over them and nothing happens. Walls are solid but not active, so other objects cannot run into them. Figures that move around in your game are active and might be solid or not, depending on their use. 

Active objects can perform actions. There are different moments, called events, when actions are required. The most important ones are: creation, collision, and meeting events. When an instance of an object is created (either because it was placed in the initial room, or when it is created during the game) these actions are performed. Such actions for example put the object in motion. When an active object collides with a solid object, a collision event happens, and the object should take appropriate action (e.g. reverse direction or stop, and make a sound). When an active object meets another object, a meeting event happens. You should take action, based on the object you meet. For example, if you meet a monster you might kill yourself, and if you meet a bonus object you might add something to the score (the bonus object should in this case probably destroy itself to avoid that you keep on walking over it). Such a bonus object would typically be a non-solid active object. There are also other events: each instance of an object has an alarm clock that can generate events, and there are also keyboard and mouse events to which objects can react. 

As indicated, objects can perform actions in case of events. There are many different actions possible. Objects can start or stop moving in a direction, change their speed or position, kill themselves or other objects, change into something else, create new objects, or play sound files. There is actually a complete programming language incorporated in Game Maker in which you can fully program the actions. But for many games you only need the standard actions and there is no need to write any line of code.

After you created the objects and specified the required actions, it is time to define the rooms. Simple game will have just one room. More complicated games can have multiple rooms and there are actions to move from one room to another. Defining rooms is easy. You specify some properties like size and color, and then you place the objects in it. 

Now you are ready to run the game. Objects will come to life because of their creation actions and start reacting with each other. The user can control reactions using keyboard or mouse events. 

A simple example

Let us look at a very simple example. We want to make a game in which an object jumps around on the screen. The player should try to catch it by pressing the mouse on it. The game is provided under the name Catch the Dog. Best open it and play it to understand what I mean. Now let us look at how it was created. Press the button Create Objects. You will see that there is just one object in the list: the dog. Click on it with the mouse. Suddenly a lot of information pops up. At the bottom left you see the name of the object (dog) and the image. Furthermore it is indicated that it is solid and active. At the right you see the events and after some of them some blocks that indicate actions. Only three events contain actions: the creation event, the alarm event, and the mouse event. The create event contains two actions. The first one moves the dog to a random position. The second one sets the alarm clock to 10 ticks (1 second). The alarm event does exactly the same things. The result is that every second the dog moves to a random position. Finally let’s look at the mouse event. This is executed when the player manages to press the mouse on the object. There are four actions here. The first action adds one to the score. The second action plays a little sound. And the other two actions again move the dog to a random position and set the alarm clock. 

Close the window and press the button Create Rooms. You see that there is just one boring room with the dog inside it. Just note that at the left it is indicated that the speed is 10 (so 10 ticks per second). You can change this to make the game go faster or slower.

Close the window and press the button Create Sounds. Here you see that there is just one sound defined for the game. This is the sound used when you manage to click on the dog.

I hope this convinces you how simple things are. You might want to play a bit with this game and change some aspects. E.g. start with two dogs in the room (select the dog from the drop-down list at the bottom of the Rooms window and click anywhere in the field). Or change the alarm clock setting in the Objects form (click with the right mouse button on the action to change the settings). You can also make the object move rather than stand still (drag the action with the 8 arrows to the alarm event and select all arrow buttons). Finally, you might want to change the sound that the dog makes.

But maybe it is better to first read on, to understand how to use Game Maker.

The main interface

When you start Game Maker you are asked for the name of the game that you want to play or edit. (If you want to start creating a new game, click on the button labeled New Game.) Now a window appears that might look disappointingly simple. It contains just a few buttons. But don’t be fooled; a lot more awaits you. From left to right you find the following buttons:

· [image: image1.bmp] New Game Start making a new game. After this you can press the buttons to create objects and design rooms, described below.

· [image: image2.bmp] Open Game Use this to open an existing game. After you opened a game you can play it or change it.

· [image: image3.bmp] Save Game Only available when you changed a game. Use this to save your game.

· [image: image4.bmp] Quit Game Maker Ends the program.

· [image: image5.bmp] Run Game Runs the game. Suddenly the window becomes larger and the current game is being played.

· [image: image6.bmp] Pause Game Pauses the currently running game. Press Run Game to continue it.

· [image: image7.bmp] Stop Game Only available when the game is running. Stops the game.

· [image: image8.bmp] Game Info Gives you some information about the game (if provided) that you can also edit.

· [image: image9.bmp] Create Objects When you press this button a large window appears in which you can create objects for your game, or edit existing objects (see below). Here you can (should) set the name of the game.

· [image: image10.bmp] Create Rooms If you press this button you can create the rooms for your game (see below).

· [image: image11.bmp] Create Sounds here you can indicate the sounds you want to use in the game (see below).

· [image: image12.bmp] Help Gives information on Game Maker.

So when you want to play a particular game you first press the button Open Game, select the game you want, and then press Run Game. You can press Game Info to get information on the game you play.

If you want to design a new game, press the button New Game and indicate the name of the game. Press Create Sounds if you want to use any sounds, and load and name them. Next press Create Objects to create the objects you need. When your objects are ready, choose Create Rooms to design the rooms for your game. Then press Run Game to test your game. Press Game Info to provide information about the game you made.  Finally press Save Game to save your game.

Creating objects

The first step in designing a game is to create the objects that appear in the game. Typical objects you might need are walls, the figures that move, bonus items, etc. To create objects press the button with the blue ball on it. A form will open that looks as follows:
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At the very top left of the form you see the name of the game. Change this into any name you like. Below that, you see a list of all objects currently defined. Below it there are buttons to add a new object, delete the currently selected object, and move the selected object up and down in the list. Once you press Add or click on an object, some information about the object appears at the left bottom. Fist of all, there is the name. Make sure that all object have different names. Although not strictly necessary, for advanced use it is better to only use lowercase letters, digits and the underscore ‘_’ symbol in the names. There is also a box that contains the objects image. Click on the box to load a different image (see below for more information on images). There is also a button labeled Edit. When you press this button the Image Maker is opened. Here you can create animated images. See below for more information.

You also see two boxes labeled Solid and Active. As indicated before, solid means that the object will create collisions when another object hits it. Set it for things like walls but not for other objects. Active means that the object reacts on certain events. Once you hit the Active box, at the right a large amount of information occurs. It shows all the different events and the possible actions you can use. See below for more information.

Finally there is the button labeled Close. Press this button to close the object form.

Object image

Objects have an image associated with them such that you can see them. An image has size 32x32 pixels. An image can either be an icon file (*.ico), a bitmap file (*.bmp), or a gif file (*.gif). To pick the image for an object, click on the image at the left bottom of the object form. Use the file dialog to pick the correct file. Images are considered partially transparent such that they can move over a background. The color of the left bottom pixel of the image is the transparency color. So always make sure that this pixel is part of the background. Let me describe the possible image types in a bit more detail.

· Icon files are normally 32x32 pixels. There are huge collections of them available on the web. Some of these free public domain icons are provided with this program, but they are not part of the program. They normally have a transparency color defined, which is used by Game Maker. B.t.w., Game Maker internally converts the icon file into a bitmap file and also stores it as a .bmp file. 

· You can also use a 32x32 bitmap file. If you have a smaller one, it is placed in the top-left corner. If it is larger, it is scaled down to the right size. The left bottom pixel color is used as transparency color. You can also have multiple images for an object to animate it. In this case the bitmap should by 32 pixels high and 32xN pixels wide, where N is the number of images. This is the way in which Game Maker stores all object images. You can either make such a bitmap yourself by composing it from other bitmaps (e.g. using the enclosed Image Maker), or use animated gifs (see below). A number of such images is provided with the program and can be used in your games.

· Finally, you can also use a 32x32 gif file (smaller ones are put in the left top, larger ones are scaled). Game Maker converts it into a bitmap file. Better, you can use animated gif files, which are available everywhere on the web. This is the nicest way to use animated objects.

Image maker

To the right of the picture of the image you find a button labeled Edit. Pressing this button opens a new window in which you can change the object image. In the middle you see the sequence of images from which the (animated) object image is composed. (If the object image is not animated, there is only one image.) One of the images is the selected one. It has a thick border around it. Click on another image to select that one. At the right you see the animated image. Set the speed to the speed used in the game to see the right animation speed. The Image Maker allows you to add images to the object, reorder them, and do some operations on them. All these actions are done using the buttons at the top. From left to right you find the following actions:

· [image: image14.bmp] Clear Images Removes all the images and starts with a new empty image sequence. 

· [image: image15.bmp] Open Image File Here you can select an icon, bitmap of gif file, which is then inserted before the selected image in the sequence. (When the bitmap contains a collection of images or when the gif is an animated gif, all the images are inserted.)

· [image: image16.bmp] Save Images Saves the images as one bmp file.

· [image: image17.bmp] Cut Image Cuts the currently selected image from the list (you can also use <Ctrl>+X).

· [image: image18.bmp] Copy Image Copies the currently selected image to the internal clipboard (you can also use <Ctrl>+C).

· [image: image19.bmp] Paste Image Pastes the last cut or copied image before the selected image in the sequence (you can also use <Ctrl>+V).

· [image: image20.bmp] Move Image Left Moves the selected image one position to the left.

· [image: image21.bmp] Move Image Right Moves the selected image one position to the right

· [image: image22.bmp] Mirror Horizontally Mirrors all images horizontally.

· [image: image23.bmp] Mirror Vertically Mirrors all images vertically.

· [image: image24.bmp] Rotate Rotates all images 90 degrees clockwise.

· [image: image25.bmp] Center Centers the images in the area.

· [image: image26.bmp] Scale Scales the images such that they fit the area.

· [image: image27.bmp] Blur Blurs the images a bit.

Once you are done press the button Close to return to the object form.

Events

When the game starts running, events occur. By specifying actions for some of the events, you determine what happens in the game. For example, when an instance of an object is created, a creation event occurs for this instance. You can e.g. indicate that at this moment the object should start moving to the left. When the object hits a wall, a collision event occurs. You can e.g. say that in the case of a collision the object should reverse its horizontal direction. If you now place the object in a room, with walls to the left and the right, the object will keep on moving left and right between the walls.

Events can only be specified for active objects. Once you make an object active, at the right of the form all possible events occur. Each event is followed by a gray rectangle. In this rectangle you can drag the actions that should happen when the event occurs (see below). The following events exist. (In most games you will indicate actions for only few of them.)

· [image: image28.bmp] Creation Event. A creation event occurs whenever an object is created. All active object will get a creation event when the game starts. You typically use them to give the object a direction and a speed. Also when you create an instance of an object during the game or when you change an instance into a different object, a creation event happens.

· [image: image29.bmp] Destruction Event. This event happens when an instance of an object is destroyed. Often you don’t need to do anything in this case, but you might use it to do something with the score, to end the game, or to create a new object somewhere else.

· [image: image30.bmp] Step Event. This event occurs every step in the game. For simple games you don’t need to do anything here but for more complicated games it is one of the most crucial events. You can for example continuously change the speed or direction of motion.

· [image: image31.bmp] Alarm Event. Each active object has an alarm clock that you can set (see the actions below). The alarm clock counts down and when it reaches 0 an alarm event occurs. You can use this to let certain things happen from time to time. For example, an object can change its direction of motion every 10 steps (in such a case the alarm event, as one of its actions, sets the alarm again). Or you can open a door for a short period of time after which you close it again.

· [image: image32.bmp] Collision Event. A collision event happens when an active object bumps into a solid object. This is not allowed so the actions in this event should take care that the collision does not occur. (If the actions do not avoid the collision, the program will try a couple of times, after which the object will stop moving. If there are no actions defined, the object will not react to the collision and might go straight through the solid object.) A typical action here is to stop the motion, reverse the direction of motion, or choose a random new direction of motion. But also more complicated actions can occur, e.g., you can push the other object out of the way. (Collision events only occur when you hit a solid object. If you want to have an action happening when you hit a non-solid object, use the meeting event below. When you specify a meeting event for a solid object, a collision event won’t occur. In this way you can specify special behavior for certain objects.)

· [image: image33.bmp] Meeting Event. For each object type you can specify a different set of actions. Indicate the object in the drop-down list and then specify the actions. You can specify meeting event for both solid and non-solid objects. Meeting events play a crucial rule. When your man meets a monster he might die. When he hits a piece of gold the piece of gold is destroyed and the score is raised. And when he meets a button a door can be opened (changed from a solid closed door into a non-solid open door).

· [image: image34.bmp] Mouse Event. A mouse event occurs when the user clicks with the mouse on the object. This can be used for user interaction. For example, you can generate some objects that look like buttons, and when the user clicks on them, something can happen in the game.

· [image: image35.bmp] Keyboard Events. For further interaction you can specify keyboard events. In the dropdown list specify the key on the keyboard and next indicate the actions that should take place when the key is pressed (when the user keeps the key pressed, the event occurs every step). You can specify actions for the arrow keys, for the numeric keypad (when <NumLock> is pressed) for the normal character keys, and for the function keys. (User interaction is also possible with the joystick. See the section Tips and Tricks below.)

Sounds like a huge list of possibilities. But for most games you need to specify actions for only a few events. Looking at the examples provided helps a lot in understanding the possibilities.

Actions

For each event you can specify the actions that must happen when this event occurs. Typical actions set the direction of the motion, the speed, etc. Each action is represented by an icon in the area at the bottom right of the form. (Because only active objects can have events, this is only shown when the current object is active.) When you let your mouse pointer rest on an icon, a description is given. You add actions to events by dragging them to the dark gray bars next to the names of the events (for keyboard and meeting events, make sure you first selected the right key or object in the dropdown lists below them). You can also drag actions from one event to another. If you hold the left <Ctrl> key, the action is copied. To remove an action, drag it to the trashcan.

Most actions have some parameters that you have to provide. When you place an action, a form will pop up asking you for these values. If you want to change the parameters later, click on the action with your right mouse button. This form will look similar for most actions. At the top you can indicate to whom the action must apply. The default is self, which means that the action applies to the object that created the event. But you can also indicate that the action should apply to all instances of a particular object. So, for example, when your man meets a switch object you can make all doors disappear, or you can (temporarily) stop all monsters. For collision and meeting events you can also specify that the action should be applied to the other object involved. So, for example, when you hit a coin you can indicate that the other object (the coin) should disappear.  Also, for many actions, you can indicate whether the change should be relative or not. Relative means that certain values, like the position or speed or timer, are increased with the amount you specify. If you uncheck relative, the values are set to the value you provide.

Movement

A number of actions deal with the movement of the objects. 

· [image: image36.bmp] Set the direction of motion. Click on the arrow indicating the direction you want, or click on the square in the middle to make the movement stop. You can press multiple directions. In this case a random choice is made. 

· [image: image37.bmp] Reverse horizontal direction. Reverses the horizontal direction of motion. Can e.g. be used when hitting a vertical wall.

· [image: image38.bmp] Reverse vertical direction. Reverses the vertical direction of motion. Can e.g. be used when hitting a horizontal wall.

· [image: image39.bmp] Set horizontal speed. Sets the horizontal speed. The number you give is the number of pixels the object moves in each step. Default, the speed is 8. Note that you set the speed relative to the current speed, unless you unmark the box labeled Relative. If you, e.g., want to make an object move faster all the time you can add a small value (e.g. 0.1) to the speed in every step.

· [image: image40.bmp] Set vertical speed. Sets the vertical speed of the object.

· [image: image41.bmp] Move to position (x,y). Moves the object to the specified position. Normally the position is relative to the current position. So e.g. (-32,0) means that the object is moved one cell to the left. (0,32) means that the object is moves one cell down. If you unmark the box labeled Relative you can specify an absolute position. (0,0) is the top left position in the room.

· [image: image42.bmp] Move to a random empty cell. Moves the object to a random empty cell. 

Creating and destroying objects

· [image: image43.bmp] Create a new object at (x,y).  Create a new object at position (x,y) (relative to the current object or absolute).

· [image: image44.bmp] Destroy object. Use this action to destroy yourself or other objects. The destroy event will be generated.

· [image: image45.bmp] Change into another object. Use this action to change the instance (or all instances of a particular type) into a different object. This is largely the same as destroying yourself and creating a new object of the new type at the current spot except that no new instance is created and things like speed, timers, etc. stay the same. But for the current object the destroy event is generate and for the new one the create event. In Pacman this event is constantly used to change the pacman object and to change the monsters into scared monsters.

· [image: image46.bmp] Destroy all objects at a position. Destroys all the objects that exist at the indicated position. For example, if you have a bomb in the game and it explodes, you can kill all the object left, right, above and below it.

Other actions

· [image: image47.bmp] Set the alarm clock. Here you can set the alarm clock such that after the indicated number of steps the alarm event happens. This can be used to let things happen after certain intervals. Often the alarm event sets the alarm clock again to let the thing happen again some steps later. You can also set the alarm clock of another object.

· [image: image48.bmp] Set the score. Here you can set the score or add to the score (relative). The score will be displayed once you set it. (So if you want the score to be displayed from the beginning, set it to 0 in the create event of some instance.)

· [image: image49.bmp] Show the highscore. This action shows the highscore table. If the current score is higher, the player can fill in his name. Best use when the player dies in the game, that is, just before stopping the game. The highscore table is saved.

· [image: image50.bmp] Play a sound. You are asked for the name of the sound. See below how to add sounds to your games.

· [image: image51.bmp] Show a message. Displays a message box containing the message string. Game play will be interrupted until the player presses OK. Can be used to give certain instructions during the game. Use # in the string to indicate a new line.

· [image: image52.bmp] Go to another room. Indicate the number of the room (relative to the current room number or absolute). This can be used to create games with multiple rooms or levels. For example, associate such an action with the meeting event of the man with a door. To restart the current room, move relative to room 0.

· [image: image53.bmp] End the game. Ends the game.

Conditionals

Conditionals might be bit more complicated to understand at first. They ask a question. When the answer is yes (true), the next action is performed. Otherwise the next action is skipped. You can also perform or skip a number of actions by putting them in a block. (Note that conditional actions have a different shape to distinguish them.)

· [image: image54.bmp] If there is no collision at (x,y). You specify a position (relative to the current position or absolute). If moving there would cause no collision, the next action or block of actions is performed. This can e.g. be use to check whether a position is collision-free before going there.

· [image: image55.bmp] If there is a particular object at (x,y). Again you specify a position, but also an object. If that object occurs at that position (that is, the current object would meet it if moved there) the next action is performed. 

· [image: image56.bmp] If the number of instances is a value. You provide the number and the object. If the number of instances of that object is equal to the number the next action is performed. For example, if there are no coins left (number is 0) you can do something.

· [image: image57.bmp] If question to player. You specify a question for the player. If the player answers yes, the next action is performed.

· [image: image58.bmp] If left mouse button pressed. If the left mouse button is pressed the next action is performed.

· [image: image59.bmp] If right mouse button pressed. If the right mouse button is pressed the next action is performed.

· [image: image60.bmp] If no mouse button pressed. If no mouse button is pressed the next action is performed.

· [image: image61.bmp] If expression. Here you can type in an arbitrary expression (see below). If it is true, the next action is performed.

· [image: image62.bmp] Begin block. Use this symbol immediately after a conditional to create a block of actions.

· [image: image63.bmp] End block. Place this at the end of the block.

· [image: image64.bmp] Exit event. This action exits the event, that is, no further actions in the event are performed. This can be useful after a conditional. 

Using expressions

In many actions you need to provide values. 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 doulbe the horizontal speed, you could set it to 2*hspeed. Here hspeed indicated the current horizontal speed.  There are a number of other values you can use. The most important ones are:

· x the x-coordinate of the instance

· y the y-coordinate of the instance

· hdir the horizontal direction (-1 = left, 0 = no motion, 1 = right)

· vdir the vertical direction (-1 = upwards, 0 = no motion, 1 = downwards)

· hspeed the horizontal speed (in pixels per step)

· vspeed the vertical speed (in pixels per step)

· alarm the value of the alarm clock (in steps)

You can also refer to these values for other objects by putting the object name and a point in front if it. So e.g. if you want a ball to move to the place where the coin is you can set the position to (coin.x,coin.y). In the case of a collision or meeting 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. For complete information on expressions see the Game Maker Language Documentation provided.

Using code

Even though you can create quite elaborate games using the standard actions, at some stage you might want further control. To this end Game Maker has a complete built-in programming language and interpreter. You can create actions that contain pieces of code. Within this code you can actually do almost everything you can do in the actions, but you can do a lot more. For a detailed description of the language, see the enclosed Game Maker Language Documentation. 
Creating rooms

After you defined the objects you need it is time to create the room(s). Click on the Create Rooms button and the following form will pop up.
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At the top left you find the list of rooms. Below that there are buttons to add a room, delete a room, and change the other of the rooms. Once you added a room or selected a room, more information is shown. To the left you see the following information:

· Name. The name of the room will be shown when running the game.

· Cellsize. The size of a cell in the room in pixels. Normally this is 32 but if you want to use smaller images you might want to change this (some of the provided examples use 24).

· Width. The horizontal number of cells. Change it using the up and down arrow buttons.

· Height. The vertical number of cells.

· Speed. The game speed, that is, the number of steps per second. (If your machine is slow this number might not really be achieved.) 

· Color. Click here to have a colored background. Click on the box to change the color. 

· Image. Click here to have a background image. Click on the box to indicate the filename for the image. Click Tiled to have copies of the image placed next to each other. Click Streched to have the image stretched over the background.

At the right there is the room. You place objects in the room by choosing the object in the dropdown list at the bottom left, and then clicking with your mouse in the correct cell. (Each cell can contain only one object.) With the right mouse button you can clear cells. 

When you are ready, click on the button labeled Close.

Creating sounds

A nice game should definitely have some sounds in it. To add sounds to your game, press the button Create Sounds. The following form will show:
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At the top you see the list of sounds. Below it you find buttons to add a sound, delete a sound, and change the order of the sounds. When you click on a sound or add a sound, you can change its name and choose the sound file. You can also test the sound using the buttons. When you are done click the button labeled Close.

There are two types of sound files that can be used: midi files (extension .mid) or wave files (extension .wav). Midi files are typically used for background music. They will loop forever. Wave files are for short sound effects. To add a sound effect to a particular event, use the sound action. (To create background music, use a sound action in the creation event in some object.)

Creating game information

A good game provides the player with some information on how to play the game. This information is displayed when you press the button Game Help. A little build in editor is opened where you can see and edit the game information. You can use different fonts, different colors, and styles. A good advice is to make the information short but precise. Of course you should add your name because you created the game. All example games provided have an information file about the game and how it was created.

Distributing your game

Of course you would like others to be able to play your games as well. There are two ways of achieving this. But first of all you need to know where games are stored. Find the folder in which Game Maker was installed. (This is usually C:\ProgramFiles\Game_Maker.) Here you will find a folder called Games. In this folder there are again folders; one for each of the game. You can simply pick the one corresponding to your game and give it to your friend, or send it to me (markov+lego@cs.uu.nl). If your friend places it in the directory Games, it will be available to the game. 

But this requires your friend to have Game Maker as well. If not, you do the following. Create a new folder somewhere. In it copy the program Game Runner that you find in the Game Maker folder (make a copy, not a shortcut!). Also create a directory Games in it and place there the folder with your game. Now if your start your copy of Game Runner your game starts automatically. Give the whole folder to your friend. (You might want to change the name of Game Runner into something more appropriate.)

(The next version of Game Maker might have a tool to do this for you.)

Please mail your creations to markov+lego@cs.uu.nl such that I can place them on the web site.

Tips and tricks

The possibilities of Game Maker are much larger than you might think. In this chapter I will give some ideas that might help you in making your games nicer. Examples using some of these ideas are provided.

Gravity

Assume you want to add gravity to your game. So objects should fall down. The speed with which they fall should increase every step. First give the objects a downward direction but, at the start, set the vertical speed to 0. Now we make a step event that increases the vertical speed with, say, 0.25 in each step. When the object hits the floor it should either set the vertical speed to 0 or bounce, by setting the vertical speed to the value –vspeed (don’t change the vertical direction; this will cause problems cause then you suddenly have to decrease the vertical speed rather than increase). Now whenever there is no floor below an object, it will start falling down with increasing speed. (See the Falling Balls demo for an example.)

Joystick support

Though this might not be obvious, the program actually has joystick support. Movements of the joystick create keyboard events <NUMPAD>1 to <NUMPAD>9 as in the numeric keypad. The four buttons generate keyboard events for the letters A, B, C and D. Let some object in your game react to these events and you are done. You can actually use the joystick in the Pacman game. 

Objects on the foreground

In a number of cases, you might want objects to move over other objects. Objects are drawn in the order in which they are added to the room. So make sure that you add the objects that should go on top last. But what if you need two objects on top of each other at the start? There is a very simple trick to solve this problem. Assume for example that you need at the start a ball on a hole. Create the ball and hole object. Now create an extra object that we call ball_on_hole. On creation, this object creates a ball and changes itself into a hole. That’s all. The ball_on_hole object no longer exists, you have a ball and a hole, and, because the ball was created last, it lies on top of the hole (and on top of everything else).

More precise positioning

If you want to position your objects more precisely in the room, set the cell size to half the actual object size. Now you can place objects at many more places. (You can also make objects partially overlap this way.)

Order of events

In some cases it is important to know the order in which the events in the game are being processed. This order is as follows:

1. Handle the alarm events.

2. Handle the keyboard and mouse events.

3. Handle the step events.

4. Set each active object in its new position, based on speed and direction of motion.

5. Handle the collision events until no collisions occur anymore (when a collision occurs, the object is put back into its previous position to let the event change the motion after which it is moved again). If there is still a collision after 16 tries the program gives up and leaves the object at its previous position.

6. Handle the meeting events.

Images and sounds

If you cannot find the images, backgrounds, or sounds you like in the provided collections, the best way is to search the web. On the web huge collections of free images, sounds, backgrounds, animations, etc, are available. To get you started, here are some of the sites that store such material:

· http://www.coolarchive.com/index.cfm
· http://www.arcadia-animations.com/frameindex.htm
· http://www.developer.com/downloads/d_images.html
· http://www.clipart.com/
· http://www.kidsdomain.com/icon/index.html
These sites again have many further links.
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