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The Effects of summer on 
Development 
We've all seen it, you're working on an exciting project, making 

excellent progress with great feedback.  Then summer comes, you 

ÈÁÖÅ Á ÆÅ× ×ÅÅËÓȭ ÖÁÃÁÔÉÏÎȟ ÁÎÄ ×ÈÅÎ ÙÏÕ ÇÅÔ ÂÁÃËȟ ÔÈÁÔ ÐÒÏÊÅÃÔ 

seems old and you're looking for something new and exciting to do.  

)Ô ÈÁÐÐÅÎÓ ÃÏÎÓÔÁÎÔÌÙ ÁÎÄ ÉÔ΄Ó ÁÎ ÅÆÆÅÃÔ ) ÌÉËÅ ÔÏ ÃÁÌÌ ΅ÓÕÍÍÅÒȭÓ 

Drought". 

It actually happened with the August edition of MarkUp (if you were 

watching) vacations and lost interest abounded, but we succeeded!  

In fact, if you're reading this now, you're having the pleasure of 

reading the Game Maker magazine, past and present, with the most 

published issues. We just broke the record.  There are some great 

ways to keep your projects from feeling the Drought too! 

First and most importantly, have steady breaks from your projects; 

take at least a week off each month.  If you have time away from it, 

you won't grow tired of it, and the Drought won't send in as fast.  

Secondly, don't work alone, find some other developers and friends 

to help with the project and make it more of a community 

atmosphere. 

You also should plan for when you're taking off you summer 

vacation, and let the community know.  Not only will they know 

×ÈÅÎ ÙÏÕ΄ÒÅ ÏÆÆ ÁÎÄ ×ÈÏ΄Ó ÉÎ ÃÈÁÎÇÅ ×ÈÉÌÅ ÙÏÕȭÒÅ Á×ÁÙȟ but you also 

won't feel so pressed to keep "checking in".  Finally, when you see 

someone suffering from Summer Drought, then send them a short 

note and let them know how much you appreciate their work. 

The Summer Drought isn't something you can predict or control, it 

strikes like an earthquake and once it's happened, you're just left to 

pick up the pieces and get everything back in order in as gung-hoe a 

fashion as possible.  But, at least if you take some precautions, you 

won't have picked up quite so much.  Before you know it, Summer 

Drought will be over! 

See you next month! 

Robin Monksƴ 
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Cellular Automata  
Cellular 
Automata 
A cellular automaton or CA (plural: 

cellular automata) is just a grid or 

matrix in which each cell has a state, 

and interacts with other cells. It can be 

used to create biological simulations, 

granular material simulations; cool 

ÇÒÁÐÈÉÃ ÅÆÆÅÃÔÓȣȢ&ÏÒ ÎÏ× ÊÕÓÔ 

remember the grid/states part. We can 

represent the different states a cell 

can have by using numbers, like this: 

0 0 0 0 0 

1 1 0 0 0 

0 0 1 0 0 

1 0 0 0 0 

0 0 0 1 0 

This minesweeper-like grid is the base 

of a cellular automaton. As you can 

see, its cells can have 2 states: 0 and 1.  

Ok. Now what can we do with this 

ÔÈÉÎÇȩ ,ÅÔȭÓ ÍÁËÅ ÁÎ ÅØÐÅÒÉÍÅÎÔȢ %ÁÃÈ 

step, we will check all cells. If a cell has 

state 0, we ignore it. If a cell has state 

1, we change it to state 0, and give 

state 1 to the cell immediately below 

ÉÔȢ 4ÈÉÓ ÉÓ ÌÉËÅ ȰÍÏÖÉÎÇȱ ÔÈÅ Χ 

downwards. 

What will happen if each step we draw 

a colored dot where the 1s are?  The 1s 

(now represented as colored dots) will 

begin to fall, until they disappear from 

ÔÈÅ ÇÒÉÄȢ Ȱ(ÅÙȟ ÔÈÉÓ ÉÓ ËÉÎÄ ÏÆ ÌÉËÅ 

ÆÁÌÌÉÎÇ ÐÁÒÔÉÃÌÅÓȟ ÈÅÈÅȱȢ 7ÅÌÌȟ ÎÏÔ ÑÕÉÔÅȢ 

Particles in a GM particle system can´t 

interact between them. Cells in a CA 

can. 

,ÅÔȭÓ ÇÉÖÅ ÁÎÏÔÈÅÒ ÓÔÁÔÅ ÔÏ ÔÈÅ ÃÅÌÌÓȢ 

Now our cells can have 3 states: 0, 1 

and 2. 0 and 1 will behave like in the 

previous example, but 2s will stop 1s 

from falling down. So now if a cell has 

state 1, it will change to 0 and give a 1 

to the cell below if that cell isn´t a 2. 

Otherwise, we ignore the 1.  

Now the 1s will fall until they find a 2: 

0 0 0 0 0 

0 0 0 0 0 

1 1 1 0 0 

2 2 2 0 1 

0 0 0 1 0 

 

Cells with state 2 behave like a floor, 

and cells with state 1 like gravity-

affected objects. We could then make 

some more complex behaviors, like 

stacking 1s to simulate piles of objects, 

strange patterns in which if a 1 is 

surrounded by a 3 and a 5, it changes 

to a 2 and then the 3 goes 

ΦȣȢ×ÈÁÔÅÖÅÒȢ 

Code 
Let´s apply this to simulate falling 

sand in GM. You could simulate a gas, 

or water, or even make a life sim, or 

little intelligent particles with 

ÐÁÔÈÆÉÎÄÉÎÇȣȢÔÈÅ ÐÏÓÓÉÂÉÌÉÔÉÅÓ ÁÒÅ 

endless. But for now simple falling 

sand is enough.  

This automaton is quite similar to the 

second example. It has 3 states: 0 

(there´s nothing in that cell), 1 (there is 

a grain of sand) and 2 (there is a floor 

ÔÉÌÅȢɊȢ ,ÅÔȭÓ ÃÏÄÅ ÅÖÅÒÙÔÈÉÎÇ ÕÓÉÎÇ 

scripts, which are more organized. We 

need a first script to initialize things: 

We need to know the position of the 

top-left corner of the grid in the screen 

(grid_x , grid_y ), the size of the grid in 

cells (grid_sizex , grid_sizey ), and the 

height and width of a cell for drawing 

purposes (grid_width , grid_height ). 

We will then initialize the grid (a 2D 

array) and (attention) a special 2D 

Boolean array to tell if we have 

already checked a cell in this step. We 

will run through the CA grid row after 

row, so if we don´t use this boolean 

ÇÒÉÄȟ ×ÈÅÎ ×Å ȰÍÏÖÅȱ ÁÎ Χ 

downwards, we will encounter it again 

in the next row and if we don´t know if 

it has been simulated before, we will 

move it again, repeating the process 

each row until we throw it out of the 

grid. All of this in the same step, so we 

wouldn´t see anything in the grid 

when executing the game. 

The solution is to move it only the first 

Q 
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time we find it, and then mark the cell 

×Å ÍÏÖÅÄ ÉÔ ÔÏ ÁÓ ȰÓÉÍÕÌÁÔÅÄȱȢ 4ÈÉÓ 

way, when we encounter it in the next 

row, we just skip it because we know it 

has already been simulated. 

Initially both grids are empty, so the 

CA cells are 0s and the Boolean cells 

ÁÒÅ ȰÆÁÌÓÅȱ ɉÎÏÔ ÓÉÍÕÌÁÔÅÄ ÙÅÔɊȢ 

global .grid_x = 0;  

global .grid_y = 0;  

global .grid_sizex = 40;  

global .grid_sizey = 40;  

global .grid_width = 8;  

global .grid_height = 8;  

global .grid[ global .grid_sizex+1,  

globa l .grid_sizey+1] = 0;  

global .simulated[ global .grid_sizex+

1, global .grid_sizey+1] = false ;  

for  (i = 

0;i<= global .grid_sizex;i+=1) {  

   for  (j = 

0;j<= global .grid_sizey;j+=1) {  

     global .grid[i,j] = 0;  

     global .simulated[i,j] = false ;  

    }  

}  

After that, we will make a script to 

draw a sprite where 1s are, and a 

different sprite where 2s are. The 

script is shown in Listing 1. 

As you can see, we run through all cells 

in the grid, and make a switch 

statement for each one: if it is a 1, 

ÄÒÁ× ÔÈÅ ÓÐÒÉÔÅ ȰÇÒÁÉÎȱȟ if it is a 2, draw 

Ȱ×ÁÌÌȱȟ ÉÆ ÉÔ ÉÓ Á Φ ÄÏ ÎÏÔÈÉÎÇȢ -ÁËÅ ÓÕÒÅ 

to have small enough sprites, smaller 

than a single cell or they will overlap. 

And finally, the cool part: the 

simulation script, which will run 

through the CA grid moving the cells 

around depending on their state. 

 

The CA in Action 

The sand simulation script is 

demonstrated in Listing 2 overleaf. 

We run through the grid, checking the 

cells and moving them following some 

rules: 

1. If a cell is 1 and below there is a 0, 

move the 1 to the 0 cell and mark 

it as simulated. 

2. If a cell is 1, and has a 1 below: 

2.1. If the right diagonal cell is 

free (0), move there, unless 

the left diagonal is free, in 

which case we will move 

there, or if both cells are 

occupied, in which case we 

won´t move. Then we mark 

the destination cell as 

simulated. 

After simulating all the cells once, we 

var  col,i,j;  

for  (i = 1; i< global .grid_sizex;i+=1){  

    for  (j = 1; j<  global .grid_sizey;j+=1){  

    switch ( global .grid[i,j]){  

        case  1: {  

            draw_sprite (grain, - 1, global .grid_x+ global .grid_width*i -

global .grid_width, global .grid_y+ global .grid_height*j - global .grid_height);  

  } break ;  

        case  2: {  

            draw_sprite (wall, - 1, global .grid_x+ global .grid_width*i -

global .grid_width, global .grid_y+ global .grid_height*j - global .grid_height);  

  } break ;  

    }  

  }  

}  

 

Listing 1 

Q 
 

Cellular Automata cont. 
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ÒÅÓÔÁÒÔ ÔÈÅ "ÏÏÌÅÁÎ ÇÒÉÄ ÔÏ ȰÎÏÎ-

ÓÉÍÕÌÁÔÅÄȱȟ ÁÎÄ ÒÅÐÅÁÔ ÔÈÅ ÐÒÏÃÅÓÓ ÉÎ 

the next step. 

Ok. The CA part is over. Now we need 

to be able to put sand and walls in the 

grid (using the mouse, for example) 

and for that I will give you two scripts 

which involve just a little bit of math: 

Walls 
//put_wall(x,y);  

posx = abs( argument0 -

global .grid_x) div  global .grid_width;  

posy = abs( argument1 -

global .grid_y) div  

global .grid_height;  

global .grid[posx+1,posy+1] = 2;  

Sand 
//put_sand(x,y);  

posx = abs( argument0 -

global .grid_x) div  global .grid_width;  

posy = abs( argument1 -

global .grid_y) div  

global .grid_height;  

global .grid[posx+1,posy+1] = 1;  

That´s it. If you apply these scripts to 

an object and run the game, you will 

see that the simulation behaves quite 

like real sand. 

Conclusion 
Cellular Automaton is a very interesting 

field of mathematics that can be used 

to create original eye candy or 

simulations. They are a bit limited in 

size because of GM´s speed, but big 

automata grids can be achieved 

through the use of dlls. 

*ÏÓï -ÁÒþÁ Ȱ!Ò+ÁÎÏȱ -ïÎÄÅÚƴ 

//Sand simulation  

var  i,j,r;  

for  (i = 0; i< global .grid_sizex;i+=1) {  

    for  (j = 0; j< global .grid_sizey;j+=1) {      

        //If the cell hasn´t been simulated yet  

        if  (!( global .simulated[i,j])) {           

            //SIMULATION RULES 

            if (( global .grid[i,j] == 1) && ( global .grid[i,j+1] == 0)) {  

                global .grid[i,j] = 0;  

                global .grid[i,j+1] = 1;  

                global .simulated[i,j+1] = true;  

            }  

            if (( global .grid[i,j] == 1) && ( global .grid[i,j+1] == 1))  

            {  

                r = 0;  

                if  ( global .grid[i+1,j+1] == 0) r = 1;  

                if  ( global .grid[i - 1,j+1] == 0) r = - 1;  

                if  (r != 0) {  

                 global .grid[i,j] = 0;  

                 global .grid[i+r,j+1] = 1;  

                 global . simulated[i+r,j+1] = true;  

                }  

            }  

            //SIMULATION RULES END 

}}}  

//restart the simulated boolean grid  

for  (i = 0;i<= global .grid_sizex;i+=1) {  

    for  (j = 0;j<= global .grid_sizey;j+ =1) {  

        global . simulated[i,j] = false;  

    }  

}  

Listing 2 

Cellular Automata cont. 
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Level Editors pt. 2  

This is part 2 of the Level Editor series, 

first started in the previous issue of 

MarkUp Magazine ɀ issue 6. This time 

we discuss the interface of a level 

editor, and how to overcome certain 

problems that you might face when 

making it. 

The reason why making a level editor 

interface is hard is not because people 

ÁÒÅÎȭÔ ÃÒÅÁÔÉÖÅ ÅÎÏÕÇÈ ÔÏ ÃÒÅÁÔÅ Á 

sufficient interface, but mostly it is to 

create an interface that is transparent 

ÁÎÄ ÄÏÅÓ ÎÏÔ ÃÏÌÌÉÄÅ ×ÉÔÈ ÔÈÅ ȰÇÁÍÅ 

ÃÏÎÔÅÎÔÓȱ ɀ since the view of the level 

editor will be the actual game. 

See, when viewing a level editor, what 

you should see is how the level looks 

like when played in the game (3D 

games could be an exception, where 

the level editor is only a map-view of 

what should appear in the game), and 

levels tend to be very big when it 

comes to area, i.e. does not fit in the 

window. 

As a simple workaround to this 

ÐÒÏÂÌÅÍȟ 'ÁÍÅ -ÁËÅÒȭÓ ÖÉÅw feature 

is used, so that when in the level 

editor, you could navigate through 

different parts of the level easily. Now, 

since the entire room IS the level itself, 

the interface you need to construct 

must be transparent so that: 

a. You could easily interact with 

it 

b. Interaction with it might not 

result in unwanted 

interactions with other objects 

in the room 

c. It does not take up 

considerable place from the 

in-game room 

What we need 

Ease of Interaction 
To be able to easily interact with an 

interface, this means that all ɀ or all 

frequently used ɀ commands are 

readily accessible via a mouse. A 

keyboard shortcut is a smart way, but 

ÉÔ ÒÅÁÌÌÙ ÄÏÅÓÎȭÔ ÍÁËÅ ÉÔ ÅÁÓÙ ÆÏÒ ÔÈÅ 

users to create their own levels. To 

make commands accessible in that 

way, the best thing to do is the 

creation of buttons ɀ preferably with 

images as labels ɀ that the user could 

click to choose a command. 

However, if space problems arise, 

similar commands could be all 

grouped into one drop-down box, or 

dialogue boxes could also be added to 

the mix. This might make interaction a 

bit harder, but solves the problem of 

having everything accessible at the 

same time. 

Interface and Editor 

Interaction is separate 
This means that when you interact 

with the interface itself, i.e. to add a 

new object or tile to the room, you will 

not have other object in the editor, i.e. 

a nearby tile or object that has already 

been created, respond to the 

interaction with the interface. 
Q 
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For example, if an object was created, 

and while moving the room 

throughout the view, the button that 

you now want to click was positioned 

above the object, clicking the button 

must not provoke the object to create 

its own mouse-click event. 

This will be discussed later in more 

detail, but two ways of solving this are: 

a. Adding more code in the 

mouse-click events to see if 

the mouse is in contact with 

the interface object 

b. Separating the whole interface 

in a separate view located at a 

ÐÏÓÉÔÉÏÎ ÔÈÁÔ ÉÓÎȭÔ ÁÃÃÅÓÓÉÂÌÅ 

by the in-game view, and 

having them share the 

window. 

)ÎÔÅÒÆÁÃÅ ÄÏÅÓÎȭÔ ÔÁËÅ 

away In-game space 
This means that the interface should ɀ 

at any time ɀ hide (by being positioned 

over) the least amount of objects in-

game. This also means that the 

interface should be so transparent that 

most ɀ if not all ɀ of the in-game area 

of the room is accessible to the user 

via the mouse or other simple tools. 

There are also two ways of solving 

this: 

a. Making the interface 

expandable and collapsible, 

and having all the interface 

objects hidden when 

collapsed, as well as a much 

smaller (in terms of area) 

sprite for the interface 

background. 

b. Separating the whole interface 

in a separate view, as 

discussed in the previous 

section, would also mean that 

the entire room area is 

exposed and is completely 

separate from the interface 

objects. 

Solution 
Attempts 

Keyboard Shortcuts 

(No Visible Interface) 
Having no visible interface 

immediately solves the two final 

points that were considered problems, 

ÂÅÃÁÕÓÅ ÉÔ ÃÁÎȭÔ ÐÈÙÓÉÃÁÌÌÙ ÉÎÔÅÒÆÅÒÅ 

with the in-game objects. Everything 

is done via keyboard shortcuts, except 

Q 
 

Level Editors pt. 2 cont. 
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for final placement of objects which 

could be done by a mouse movement 

and mouse click. 

As for how this could be done in terms 

of coding, it is pretty easy; a global 

controller object could be created that 

contains different key-press or key-

release events (I for one like key-

release as a method of identifying 

when a button has been selected). For 

each event, an object is created, or a 

dialogue box is shown, etc. 

However, as I said before, this leaves 

the problem of having an interface 

that is easy to interact with. 

Separating Views 
An example image on separating 

views is shown in the figure in the 

previous page. 

To do that, you easily create 2 views, 

one with the sufficient size you want 

the in-game view to be, and the other 

with the sufficient size you want the 

interface to be. The W and H both for 

the view in room and the port on 

screen should be the same, otherwise 

unwanted scaling would occur. 

.Ï×ȟ ÆÏÒ ÔÈÅ Ȱ6ÉÅ× ÉÎ ÒÏÏÍȱ ÆÏÒ ÔÈÅ 

interface, simply locate the X and Y 

coordinates that the interface is 

physically located in the room. The 

port on screen decides where you 

want to draw it in the screen. In the 

example shown, the interface is both 

located upwards in reality and is also 

viewed there, what you could do is 

have the interface be viewed below 

the in-game part. 

An expand/collapsible 

interface 
As it could be seen in the figure, 

featuring the interface of the game 

Command & Conquer: Generals 

(screenshot courtesy of GameSpot), 

the interface could expanded and 

collapsed by clicking the Ƹ button on 

the right. 

Even though this features a game and 

not a level-editor, the same concept 

could be used for level editors, where 

when the Ƹ button is pressed; the 

entire interface would disappear, 

except for extremely important items 

and the button itself; to expand the 

interface again. 

Instead of complex instance creation 

and destruction, it could be made very 

simple. All of the buttons could have a 

single parent: obj_button . When the 

menu is collapsed, the line of code is 

entered: 

obj_button . visible =false ;  

This will make all children objects of 

obj_button  invisible. Now, a simple 

condition before each click event 

could be added to evaluate if the 

menu is expanded or not. The code 

goes like this: 

if  ( visible ==true )  

{  

<do command> 

}  

As for expanding the menu again, the 

code could simply be: 

obj_button . visible =true ;  

To summarize even more code, this 

could be changed into more of a 

toggle action, where this line of code 

is only used all the time: 

Q 
 

Level Editors pt. 2 cont. 


