
Tutorial: A scrolling shooter (with GML) 
 

Based on Mark Overmars, 2004 (Tutorial: A scrolling shooter) 

Level: Intermediate 

 

This tutorial walks you through creating the same 1945 game as the original tutorial, 

but using Game Maker’s scripting language GML. If you are comfortable using Game 

Maker’s drag-and-drop interface and want to move on to something a bit less ‘clunky’ 

and more convenient, this might be a good way to start. 

 

I will not assume that you have any prior programming experience, although any that 

you do have will certainly stand you in good stead. However, if you are already a 

competent programmer then you will probably find this tutorial too basic. You might 

be better off diving straight into the GM help files. 

 

Why use code? 

Once you get the hang of it, using code is faster and easier than using the drag-and-

drop icons. You can re-use the code without having to cut and paste lots of icons. If 

you update a piece of code used by many objects/events you do not have to update 

them all individually. You can also access functionality not available through the 

drag-and-drop interface. 

 

Using Scripts and Code 

There are two ways to run your code in the game. They are shown in 

the ‘Control->Code’ section of your object properties window (right). 

 

The first button  will let you drag an action into your event and then 

pop up a window for you to write some code. Whenever the action 

happens, your code is run. Double-click on the action to edit the code. 

Hover over it with the mouse to get a quick view of 

the code inside. Because the name “Execute a piece 

of code” is not very descriptive, you can use the 

comment action  to put a comment in the visual 

editor to remind you what the code does. 

 

The second button  will let you run a script. Any time you write code that you want 

to use more than once you should put it in a script and run (or call) it this way. You 

can also call your scripts from inside other code! Once you have got the hang of 

GML, you should look into using scripts more often. 

 

Variables 

I will assume that you have completed the original tutorial and are familiar with the 

concept of variables in Game Maker. It should come as no surprise to learn that you 

can access these variables directly through code, using the same names. One thing to 

remember is not to use spaces when naming your objects, sprites, variables etc. Doing 

so will make it impossible to refer to them in code. The Game Maker manual says: “a 

variable has a name that must start with a letter and can contain only letters, numbers, 

and the underscore symbol _”. 

 



We’ll start by looking at the GML equivalents of some common actions. 

 

 Set the value of a variable 
Instead of using the built in action, we can set the value of a variable in code like this: 

 
score = 2; 

 

This is called a statement - note that it ends with a semicolon. This is required because 

it tells Game Maker that you have finished the statement. You will see we have used 

the equals sign to assign the variable score a value of 2. Also note that the editor 

knows about a variable called ‘score’ and has coloured it blue. This is a useful way to 

spot mistakes in your code. 

 

The result of whatever is between the equals and the semicolon will be put into 

score, so we could write: 

 
 score = 2 + 8; // Sets score to 10 

score = 5 * 2; // Sets score to 10 
score = score + 5; // Adds 5 to score 
score += 5;   // Adds 5 to score 

 

The first thing you’ll probably notice is that some of the text is green. This is the 

colour the editor will turn any comments we make. To make a comment, simply use 

two forward slashes (//) followed by your comment. Everything after the slashes 

until the end of the line is ignored by Game Maker. 

 

The second thing you’ll probably notice is that we’ve used += in the last line. It does 

the same thing as the third line but takes up less space and is easier to read. Use this 

where you have been ticking the Relative box in the visual editor to add to a 

variable’s value. You can also use -=, *= and /= to subtract, multiply and divide 

relatively. 

 

 If a variable has a value 
Instead of using the built in action, you can check if a variable has a value like this: 

 
// If the score is 100, restart the game 
ifififif (score == 100) 
{{{{    

  game_restart(); 
}}}}    

 

What you need to remember here is that if what’s between the round brackets () 

evaluates to true, what’s inside the curly braces {} happens. The comparisons you can 

use are:  

== (equal to) 

!= (not equal to) 

>  (greater than) 

<  (less than) 

<= (less than or equal to) 

>= (greater than or equal to) 

 

Important Note: Do not confuse = (assignment operator) with == (conditional 

comparison operator). While this may sound like mumbo-jumbo, what it means is 



that the two are completely different things. If you used a single equals in the 

statement above, you would assign 100 to score, rather than checking if score 

equals 100. This always evaluates to true and so the ifififif statement would be worthless. 

 

1945 
Refer to the original tutorial for the design of the game. Also load up the source to the 

completed 1945 game (this comes with Game Maker). We are going to go through the 

game changing buttons to code. 

 

Start by looking at the three island objects. All three do exactly the same thing; 

perfect candidates for a script. 

 

Make a new script and change its name to island_create. We will call this script in 

the Create event of our islands. GML requires that we put our code in between a pair 

of curly braces {}, so put those in. We’ll follow standard style and indent what we put 

between the braces. The existing Create event action merely sets the vertical speed. 

Let’s do that in code: 

 

 
 

Now click  to check your code for errors. If it’s OK, then 

click the green tick to save the script. Now we need to 

change our objects to call the script. Go to the Create event 

and delete the old action. Drag in the script button  and 

set it to run island_create. Do this for each island. 

 

Now, if you want to change the starting speed you only 

need to change one script! 

 

Our next script will replace the Step event for the islands. 

Create a script and name it island_step. The actions 

currently check if y is larger than room_height and, if so, jump to a given position. 

See if you can figure out what this would look like in code. Remember that jumping 

to a position is really only changing the x and y co-ordinates. 

 

Hopefully, your solution looks something like this: 

 

 
 

Now make the Step events of your islands call the script you made. 

 



If you had any difficulty with this, try reviewing the ‘If a variable has a value’ section 

above, or going into more depth with the Game Maker help files. 

 

The main plane 

Next let’s look at converting the actions for the main plane into code. Start with the 

movement key events and remember to make the movement relative. You could use 

scripts for these but, as we’ll only use them in one place, I’ve chosen to write code 

directly in the events.  

 

Once you’ve made the changes, run the game and check everything works. If not, 

you’ll need to figure out where you went wrong and fix it (which will teach you a lot). 

You can refer to the example file to see how I wrote the code. 

 

 
 

Shooting 

Let’s convert the <Space> event code of the main 

plane. Take a look at the existing actions to 

remind yourself what they do. The first test is 

whether a variable called can_shoot is equal to 1. 

This is set in the Create event so quickly go and 

convert that to code before you start on <Space>. 

You’ll notice the block symbols used, as well as 

the Else action. The blocks are represented in 

code as curly braces, like in the if statements 

we’ve been using. An if-else statement looks like: 

 
ifififif (condition) 
{ 
 // executed if condition is true 
} 
elseelseelseelse    
{ 
 // executed if condition is false 
} 

 

It works the same way as the existing actions. You can also see that we are going to 

have to put if statements inside other if statements, called nesting. 

 

There are a couple of other new things here; we have to create instances of objects as 

well as set an alarm. 

 

 Creating an instance of an object 
To do this we use the Game Maker function: 

 
instance_create(x, y, obj) 

 

This introduces a few new concepts. A function is a unit of code that you can run 

(call) from your code. You’ll see that the name of the function is followed by some 

other names in round brackets. These are the function’s parameters, which means that 

Optional: For some advanced practice, try making a single script that can handle every movement 

type. You can pass a value to your script (hint: use argument0 inside the script to access the first 

argument) then, depending on the value, set the x and y co-ordinates appropriately. 

 



to do its work the function needs some information from you. In this case, it needs to 

know where you want to create the instance and what object to use.  

 

To call a function we simply write its name, followed by round brackets. If the 

function has parameters we must give values for them inside the round brackets, 

separated by commas. For example, if I want to create an instance of obj_bullet two 

units above me and four units to the right. I write: 

   
instance_create(x + 4, y - 2, obj_bullet); 

 

Don’t forget the semicolon. You can find other functions in the Game Maker help 

files. You can also call your own scripts as functions, e.g. 

 
island_create(); // Calls the script you wrote earlier 
       // Note the round brackets 

 

 Setting an alarm 

As you know, there are 12 alarms we can use, numbered from 0 to 11. You can set 

them like this: 

 
alarm[0]= 50; // Set alarm 0 to 50 

 

If you have programmed before, you will recognise the square brackets indexing the 

array of alarms. If not, all you need to know is that the number in square brackets 

must be between 0 and 11 inclusive or you will get an error. 

 

Now that you can create an instance and set an alarm, you should be able to replace 

the shooting actions with code. Try it now. Remember that you can compare your 

solution to the one in the example file if you have any problems. 

 

 

 

Optional: Constants 

You might notice that you’re using a lot of numbers in your code to represent 

distances, co-ordinates etc. You could consider setting some constants though the 

Global Game Settings window to represent any of 

values you use regularly. A constant, like a 

variable, holds a value but, unlike a variable, it 

cannot be changed while the game is running. The 

advantages of using constants are readability (if 

you give them meaningful names) and ease of 

change. If you want to change the speed of the 

plane (for example) you need only change one constant rather than searching all your 

code for the numbers. It is usual to give constants names using all capitals, e.g. 

ISLAND_SPEED. 

 

Playing sounds 

To play a sound we use the function: 

 
 sound_play(index) // index is the name of the sound 

 



Just substitute the name of the sound for index. Have a look in the Game Maker help 

files and see if you can find out how to loop a sound as well. 

 

The Enemy Planes 

We have now covered almost everything you need to convert the enemy plane objects 

to use code. You can set health, lives and score just like any other variable, so the 

only thing remaining is how to perform an action with a chance, which you’ve 

previously used  to handle. Well, you already know that there is a function 

random(x) because you should have used it back when you wrote the island_step 

script. This is a function that not only takes an argument (meaning that it takes some 

information from you) but also returns a value to you. That’s why you were able to 

use it on the right hand side of an equals sign earlier on. So, if we say: 

 
y = random(15); // set y to a random number 0-14 

 

then we are giving y a random value between 0 and 15. You might say that there is a 

one in 15 chance that we will get back a particular number, which sounds a lot like the 

functionality of . Let’s put it together: 

 
 ifififif (random(15) == 1) 

{{{{    
    // Do something    
}}}} 

 

The only problem is, if we look at the help file, that random returns a real (decimal) 

number but we’d like a whole number. Looks like round() is what we want. 

Wrapping that around random() gives: 

 
ifififif (round( random(15) ) == 1) // With a 1 in 15 chance 
{{{{    
    // Do something    
}}}} 

 

Go ahead and convert the enemy planes to use code. Think about how you might put 

similar actions into scripts. 

 

Sleeping 

To make the game sleep, we simply call sleep() with the time in milliseconds. E.g. 

 
Sleep(1000); (1000); (1000); (1000); // Sleep 1000 milliseconds 

 

Drawing 

 

Destroying an instance 

 

 

 

 

[UNFINISHED DOCUMENT – PLEASE LET ME KNOW IF YOU’D BE 

INTERESTED IN ME FINISHING THIS TUTORIAL ] 


