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Abstract
This report is written as a summary of the solution to the problem that the staff for the course 
TDDD23 at the Swedish university Linköpings universitet wanted two computer game skeletons. 
One for a scrolling shooter game and one for a strategy game. The games the staff wanted were to 
be like two existing games. The scrolling shooter was to be like the scrolling shooter from the 
tutorial GM Tutorial Scrolling Shooter[1]. The strategy game was to be like an existing game called 
Ancient War[2]. There were some additional requirements that the games had to fulfill. The games 
were created using Game Maker. It is an easy to use program for creating small computer games. 
The result of the project was two game skeletons. One for a scrolling shooter game and one for a 
strategy game. The skeletons were according to the requirements stated.



Abbreviations
AI Artificial intelligence
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GML  Game Maker Language
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1 Introduction
This chapter describes the background and purpose of this Bachelor’s thesis. It also gives an 
overview of the course Design and Programming of Computer Games because it is the main reason 
this Bachelor’s thesis is done.

1.1 Background
I have taken a course at the university Linköping Univresitet called Design and Programming of 
Computer Games with the code TDDD23. The course teaches the basics about how to create 
computer games. The course is at the Department of Computer and Information Science at the 
Human-Centered Systems (HCS) division.

1.1.1 The course
As said before the course[8] teaches the basics about how to create computer games. The course 
consists of some labs, a project and an oral examination about the project. It concentrates on 
teaching how to make the game good to play. That is a game should not be boring, difficult, or too 
easy. It can be seen as an introduction to creating computer games. Being an introduction it still 
gives enough knowledge that the ones who take it will be able to make advanced and attractive 
games from scratch, even without the tool used. The tool used in the course is called Game Maker 
Lite Edition. It is an environment for creating small computer games and is very easy to use and 
work with.

1.2 Problem
The people responsible for the course (the staff) wanted a way to give the students the exact same 
thing for the them to work with. They have the Lite Edition of Game Maker but that does not mean 
that they had the same graphics, similar source code etc. This makes it difficult both for the students 
and the staff. The students wont be able to concentrate on one thing at a time to learn. The staff 
wont be able to make an accurate judgment of the students regarding whether or not they fulfill all 
the goals of the course. This is a problem because a student may spend most of the time on the 
graphics and too little time on programming the game experience which is meant by most of the 
labs. 

Therefore the staff decided that they should have game skeletons for the labs. The game skeletons 
will have to be incomplete or small games that the students will have to complete or extend in a 
way. The game skeletons will further have to include all the graphics needed. This so that the 
students do not spend most of the time searching graphics. The game skeletons will also show some 
techniques that are commonly used in Game Maker Lite Edition. 

The scrolling shooter game should be based on the scrolling shooter named 1945 that is already 
used in the course. This means that the new game should be a modified version of 1945. Namely the 
one from the tutorial GM Tutorial Scrolling Shooter[1]. It will have support for Xbox 360 
Controller. This is to make more use the tool used in the course. 

The strategy game should be based on the strategy game that is already used in the course. Namely 
Ancient War[2].
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1.3 Purpose
The purpose of this Bachelor’s thesis is to develop the game skeletons described in the Problem 
section. The staff wanted two game skeletons. One for a scrolling shooter game and one for a 
strategy game. The term scrolling shooter is well defined, however the term strategy is not well 
defined when it comes to computer games. Here in, this thesis, it refers to a computer game in 
which the player has some workers to gather resources to create warriors to attack the computer 
steered player and try to defeat it.

1.4 Method
The method used to fullfill the purpose of this thesis and create the skeleton games is an iterative 
one. The development of the games was according to the following points:

1. The staff give a short description of the games. Simply that they say we want a scrolling 
shooter game like 1945, the one used in the tutorial GM Tutorial Scrolling Shooter[1] and a 
strategy game like Ancient War[2].

2. I create the games and send them to staff so that they can view them.

3. The staff say if the games are sufficient or need more work.

4. I make the changes required and check with the staff if there is more to do. That is we repeat 
from point 3 until the games are acceptable by the staff.

I have already taken the course and used the tool so the most used literature for this thesis is the 
Game Maker Documentation[4].
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2 Overview of the existing games
Here is an overview of the existing games. The game 1945 from the tutorial GM Tutorial Scrolling 
Shooter[1] and the strategy game Ancient War[2].

2.1 GM Tutorial Scrolling Shooter[1]
This is a tutorial written by Mark Overmars and is about how to create a scrolling shooter game. It 
includes an example game 1945 which is started from scratch and evolved in 7 steps to be a real 
scrolling shooter. Each step is a game in a separate Game Maker file (GMK file).

A snapshot, screenshot, of the game is shown in figure 1. The player moves the big yellow plane 
using the keyboard. The plane flies “upward” with a constant speed but the player can move the 
plane to any spot of the blue, water, area visible. That is the player can move the plane up, down, 
right and left. The yellow plane is destroyed if it crashes into the other planes but not when it flys 
over the islands. It can also be destroyed if it is hit by many enemy bullets that the health bar 
becomes empty. The health bar is the green bar at the bottom gray area. In the same area the player 
gets information about how many tries, planes, are left to use. That is indicated by the small planes 
over the health bar. The goal of the game is to destroy as many of the enemy planes as possible and 
survive the attack. If the plane is destroyed then if there are tries left then there will be a delay and 
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then the game will start at the last position where the plane was destroyed. If there are no tries left 
then a high score list will be shown and the game is restarted. If the user survives all the attacks 
then first a text box will be shown for the user to enter a name in it if the user scored good. Second 
a high score list will be shown.

2.2 Strategy game Ancient War[2]
This is a game created by Benjamin Anderson. It is a very sophisticated game that has many 
features such as AI difficulty and level builder. Figure 2 shows a snapshot of the game showing the 
menu where different game modes and other options can be found. A snapshot of the gameplay can 
be found in figure 3.

The game is sophisticated and has a lot of choices. Therefore here I will concentrate on the aspects 
of the game that will be reproduced in some away in the game to be created. That is the quick battle 
option. When chosen it will allow the player to choose a level and the difficulty of the AI. If the 
player chooses the default values then a view similar to that in figure 3 will appear where the player 
only has 5 workers standing. The player could then select the workers using the mouse and let them 
gather gold or wood. To be able to create more workers or other sorts of units the player will have to 
be able to pay the price for that unit. The price consist of gold tree and rank level. For example a 
worker costs 50 gold, 0 tree and 0 rank level.

To get gold or tree the player has to let the workers gather it. To get rank level the player has to 
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engage in combat with the computer steered player.

In figure 3 the mouse pointer was moved over the button that creates an archer therefore the cost for 
an archer is visible. The button is in the panel at the bottom and is among other buttons.

The buttons in the first row allows the player to create more units. The second row allows the player 
to buy upgrades and to place the rally point of the fighting units, not for the workers or towers. 
Once created a unit will spawn at the base and walk to the rally point.

As seen in figure 3 the player has 3 resources Gold, Tree (wood) and Rank Level. But when playing 
the game the player realizes that the Gold resource is the most important one.
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3 Initial requirements
As described in point 1 in the 1.4 Method section the staff wanted a scrolling shooter game like 
1945, the one used in the tutorial GM Tutorial Scrolling Shooter[1] and a strategy game like 
Ancient War[2]. The games desired should be like the games in the overview but with some 
modifications. Also that the games should be created using GM.

These requirements are only initial ones because as stated in the method section the work was an 
iterative process where the games were fine tuned and changed most of the time. Even the final 
results may be changed in the future.

3.1 Scrolling shooter game
Here I list the different things that differ from the scrolling shooter described in the overview 
section. Things that are not mentioned are the same because the new one will be based on it.

● different graphics than the existing one

● the ability to play the game using an Xbox 360 Controller

● the ability to play the game using the computer mouse

3.2 Strategy game
The strategy game should be close to Ancient War[2] but does not need to include all the features it 
has. Features such as a level builder, AI difficulty values etc. The main changes are:

● different graphics

● the resources are important, not just the gold

● creating forests, placing many trees and bushes, should not make the game slow which is the 
case in Ancient War

The last point is a very important one because experience from last year showed that when the 
students tried to make forests in Ancient War the game became unplayable, too slow.
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4 Game Maker
Here is a brief overview of the tool used in the course. The tool is Game Maker[3] (GM) and is very 
easy to use. GM is an amazing tool in that it makes creating games a simple task. The user of GM 
does not need to know programming or be familiar with a programming language. It also allows the 
advanced users to use the built in language Game Maker Language (GML). GML is a very easy to 
learn object oriented programming language. The built in editor makes it even easier to program by 
showing the functions in the GML library. Thus allowing the user to complete the the name of the 
function or property. A code sample of GML and the GML editor can be seen in figure 4A.

GM is available in two editions:

● The Game Maker Lite Edition. Which is used in the course. This edition is free and can be 
downloaded from the YOYO GAMES Website www.yoyogames.com. It contains most if 
not all the functions and variables necessary when developing a game. The most important 
parts, not all, that are missing are the ability to create 3 dimensional (3D) games, create 
multi player games that are played over a network and being able to use particles in the 
games. The last one mean that the games can not have fine effects when it comes to smoke 
glitter and so on.

● The Game Maker Pro Edition. Which one has to pay for in order to obtain. This edition 
contains everything. Purchasing it can be done on the same website.

Figure 4 shows the environment of GM. The tool bar contains many buttons. Here I list them with a 
small explanation after some buttons to give an idea of how GM is used. That is because GM has 
many features and the intent of this thesis is not to make a documentation for it. After the list I will 
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give a brief walk through about the objects in GM.

The buttons are , counting from left to right:

● Create a new game.

● Open an existing game.

● Save the game.

● Create a stand-alone executable for your game. This creates an .exe file of the game. 
An .exe file that can run on other computers which support it.

● Publish your finished game on the website. This publishes the game on the YOYO 
GAMES website www.yoyogames.com.

● Run the game. An error message will be shown if an error is encountered.

● Run the game in debug mode. What distinguishes this from the (Run the game) button is 
that this mode allows the user to restart, stop and pause the game. It further allows the user 
to show global variables, local variables, instances and messages. This is useful when 
something goes wrong but is a bit advanced[4].

● Create a sprite. Sprites are the visual representations of all the objects in the game. A 
sprite is either a single image, drawn with any drawing program, or a set of images that, 
when played one after another, looks like an animated motion[4].

● Create a sound.

● Create a background. 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 they can tile an area without visual cracks[4].

● Create a path. Often in games there are some objects that follows certain paths. For 
example a guard that patrols a certain area. In such cases it is easier to create a path and then 
let the guard object follow the path[4].

● Create a script. A script is written with code in GML (the built-in programming language) 
and is meant to perform a particular task. Scripts can take input-variables called arguments 
(sometimes called parameters)[4].

● Create a font.

● Create a time line. In many games certain things must happen at certain moments in time. 
The time line resource is meant for this. In a time line one specifies which actions must 
happen at certain moments in time[4].

● Create an object. The most important resource of Game Maker are 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 one can see them. They have behavior because they can react to 
certain events. All things one can 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 objects that one doesn't see but 
which control certain aspects of the game play[4].

● Create a room. Games created with GM take place in one or more rooms. (Rooms are 
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flat, not 3D, but they can contain 3D-looking graphics.) In these rooms one places objects, 
which one can define in the program[4].

● Change the game information. A good game provides the player with some information 
on how to play the game. This information is displayed when the player presses the <F1> 
key during game play. To create the game information, one can use this button[4].

● Change the global game settings. This allows the user to do many things for example 
hide the cursor.

● Select the extension packages used. This is only usable in GM Pro Edition. In the Lite 
Edition it just shows a message that it is only usable in the Pro Edition.

● Upgrade your copy of Game Maker to the Pro Edition.

● Show help on Game Maker.

Other than that GM has support for joysticks by the built in functions. This means that GM has 
support for the XBOX 360 Controller that is used in the scrolling shooter. This also means that one 
does not need special programs to make the  XBOX 360 Controller work in GM.

4.1 Objects
As stated before the most important resource of Game Maker are 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 one 
can see them. They have behavior because they can react to certain events. All things one can 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 
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certain objects that one doesn't see but which control certain aspects of the game play[4].

It is important to not confuse the term object from GM with the term object of an object oriented 
programming (OOP) language such as java. An object in GM is like a recipe from which one can 
create things that are called instances. Wheres the thing that acts like a recipe in an OOP language 
like java is called a class from which one can create things that are called instances or objects.

To make it short one can say that an object for GM is like a class for an OOP language such as java. 
And that an instance or object for an OOP language such as java is like an instance for GM.

To avoid the confusion from here on the word object will only mean an object for GM and the word 
instance will only mean an instance for GM.

An object can be created by pressing the Create an object button found on the tool bar. Once 
pressed a window like the one in figure 5 will be shown. In this window the user can set many 
properties such as the name of the object, the sprite and much more.

To program an object the user has to add at least one event. That is because an object only reacts to 
different events. To add an event the user presses the Add Event button that is shown in figure 5. 
Once pressed a window of events to choose from is shown. That window can be seen in figure 6.

Also one can see in figure 5 that an object can be visible or invisible. An invisible object does not 
need to be drawn and therefore are lighter, does not load the system as much as a visible one.

There are many events for the user to choose from. Like the create event which occur when an 
instance of the object is created and the collision event which occur when an instance of the object 
collides with an instance from another or the same object. The later one forces the user to specify 
from which object is the other instance.
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Some of the buttons in the window in figure 6 show a list of events to choose from. One such button 
is the Key Press button. It shows a list of keys to choose from. 

The cancel button in the window in figure 6 is not an event button it is there to cancel the adding of 
events and hide the window.

Once an event is chosen it will appear in the Events list in the Object Properties window in figure 5. 

Lets assume that the user added some events. Then the user can add one or more actions to be taken 
by the instances of this object, or of other objects, when that event occur. In figure 7 the user has 
added some events and added some actions to be taken when the create event occur.

Again there are many actions to choose from like the Execute a piece of code action which runs a 
snippet of GML code written by the user. Another action is the Create instance of object action 
which allows the user to create an instance of any object and place it somewhere in the room.

Once the user has created one or more objects then they can be added to a room to interact with 
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each other when the game is started.
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5 Implementation
In this chapter I describe the important parts of the games implemented. First the important parts of 
the scrolling shooter game then those of the strategy game.

5.1 Scrolling shooter
This game is called 2022 and is based on the game 1945, the scrolling shooter from the tutorial GM 
Tutorial Scrolling Shooter[1]. There are not much changed in the game what concerns the 
programming more than the addition of the code that handles the Xbox 360 Controller, mouse 
control and a second player. The second player is only usable when there are two Xbox 360 
Controllers connected to the computer running the game.

The major change in this game is that of the graphics which can be seen in figure 8. Compare that to 
the graphics on figure 1.

Another change that is seen in figure 8 is that now there are two weapons available namely the 
rockets and the machine gun. The latter is only available when the player is using the Xbox 360 
Controller. That is because it is difficult to point the machine gun using the key board when playing.
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5.2 Strategy
The strategy game is made to be like the strategy game Ancient War described in section 2.2 
Strategy game Ancient War[2]. However the game does not have all the features that ancient war 
has and looks different. The game experience is also different according to the following points:

● Not only gold and wood is to be collected but also stone.

● Stone is as important as gold because it allows the player to add men that throw stones 
(stoners) and are needed to build towers.

● There are no archers. They are replaced by stoners.

● Upgrades are omitted and replaced by high prices.

● The palm trees are replaced by trees.

● The player controls the red team not the blue.

Because of that the panel of the game is also changed. It is changed in the way that it now has fewer 
buttons for adding new units as can be seen in figure 9 and shows how much stone the player has 
gathered.

In figure 9 the player is collecting gold, wood and stone and has selected the workers that collects 
stone.

To avoid that forests, many trees, make the game slow the palms are replaced by bigger trees. Also 
when the game starts the trees replaces themselves by a tile (picture) of a tree and an invisible 
object. This is to avoid having a visible object that will increase the load. Since the trees are larger 
than the palms fewer trees will be used to create the forests and because the trees are changed to an 
invisible object and an image the load will be even smaller.

The units that attack are autonomous in that they attack if they sense an enemy that is close enough. 
Given this the AI player was created as a sequence of events:

1. If there are units at the start then attack the player base.

2. Create 15 workers and let them gather gold, wood and stone.

3. Create 5 swordsmen and attack the player base using them. Meanwhile, each time a 
swordsman is to be created, create, by a chance of 1/10, a worker and let him work on a 
random resource.

4. Create 10 swordsmen to guard the base. Meanwhile, each time a swordsman is to be created, 
create, by a chance of 1/10, a worker and let him work on a random resource.

5. Create 10 units, select the type by random, and attack the player base using them. 
Meanwhile, each time a swordsman is to be created, create, by a chance of 1/10, a worker 
and let him work on a random resource.

All the time check if the game has ended, if not go to step 5. If all units and workers are dead then 
go back to step 1 and if not a single worker can be created then the player has won.
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5.2.1 Graphics
In this game and as can be seen in figure 9 everything casts a shadow. This is to make the game 
look more 3 dimensional[5]. Also objects that are closer to the bottom are drawn after higher 
objects to make the higher once appear further away[5].

The characters of the game were created using the charas project[6] at the website www.charas-
project.net. At their website one can create characters like the once seen in figure 9 and they are 
very easy to create.

Once created one can edit them if necessary using a graphics application and then use them. Here I 
edited them by raising the characters to get more space under them and then added the shadow in 
that space.
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6 Testing
Most of the process of creating a game is about testing and fine tuning. By the nature of a game one 
can never stop fine tuning it. However when developing a game one must decide when it is tested 
enough.

Testing a game is done by playing it, finding the flaws, correcting them and testing again. That 
process is repeated until the tester thinks it is enough.

Since the games are just skeletons the testing focused on getting the code to work and not much on 
the experience of the game.

6.1 2022
In the scrolling shooter the main things that were tested are:

● The player1 plane can be steered using the Xbox 360 Controller.

● The player1 plane can be steered using the computer mouse.

● That the player1 and player2 planes get damage and are destroyed if damage reaches the 
maximum level.

● That the score is increased when a player destroys an enemy plane.

● That the number of tries left decreases when a player plane is destroyed.

The first point is the most important one and when creating games the first two points are one of the 
the first things the developer should think about[7]. Therefore they are the first things to test.

The game passed the tests.

6.2 Strategy game
In the strategy game there were many things to test like the graphics of various characters, the 
collision handling, the worker algorithm, the attack algorithm and the AI algorithm.

Graphics
Each character has 4 different views: up, down, right and left. Depending on where the character 
has to go it should change the sprite to the appropriate one.

When selected a character should have a yellow ring around the shadow.

Collision handling
When a character collides with another character both of them should move away from the other. If 
one or both were walking then they should resume walking to the same destination.

When a character collides with a rigid object such as a tower it should go around the rigid object in 
a smart way. By a smart way I mean that it should go around the object taking the shortest way.

Workers
When a worker is selected and the user presses the right mouse button on a tree, gold or stone then 
the worker should collect resources from that tree, gold or stone. The worker should carry a piece of 
wood, gold or stone to the base. Then the worker should continue carrying resources from the tree, 
gold or stone to the base.
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Attack
An attacking unit should attack the enemy units if they come within a certain distance. The unit uses 
his own form of attack.

The swordsman is special in that he should follow the enemy unit. Then return to his original 
position or to the position he was walking towards before encountering the enemy.

The game passed all the tests.

Trees
To avoid that forests, many trees, make the game slow large trees are used and when the game starts 
every tree replaces itself by a an invisible object and an tile (picture) of a tree.

To test if this is solution is sufficient tests were performed. The tests were to via code add many 
trees and units and see if the game was playable.

The results from the tests showed that the game was pretty much playable up to 2000 trees. For best 
performance one should have fewer than that. Having only 1000 trees is very good both in terms of 
performance and in terms of having enough trees to make forests. Also it is not easy to add even 
500 trees manually unless one adds them on top of each other which will only be seen as one tree.
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7 Discussion and conclusions
The purpose of this project thesis was to create two skeletons for two computer games. One for a 
scrolling shooter game and one for a strategy game. The process of achieving this was an iterative 
one where the skeletons were fine tuned and extended all the time. The scrolling shooter based on 
the one from the tutorial GM Tutorial Scrolling Shooter[1]. While the strategy game was created 
from scratch to be similar to the strategy game Ancient War[2].

The tool with which the skeletons were to be created is called Game Maker. A brief description was 
given about GM in chapter 4 Game Maker.

7.1 Conclusions
Conclusions related to this Bachelor’s thesis are drawn in this section.

The results of this project were two game skeletons. This report described the project and gave 
some background information about it.

Problem
The problem addressed in this report is that the staff for the course TDDD23 at Linköpings 
Universitet wanted two computer game skeletons created using GM. One for a scrolling shooter 
game and one for a strategy game.

Because the use of GM was a requirement there was no need to look into alternative solutions. 
Those could include:

● Creating the games from scratch using a programming language like Java. This would then 
has added the need of building a configuration tool for the scrolling shooter game and level 
builder for the strategy game.

● Use another tool that is equivalent to GM. One such tool could be G-Creator www.g-
creator.org which is a tool that is written in Java to make the games playable on many 
platforms.

● Use a game programming library like pygaem www.pygame.org. This would however force 
the students to learn the programming language in which the library is written, in this case 
python.

Method
The method used to achieve this was an iterative one. Being an iterative one the method made the 
games take long time to complete. If the method had been one where the staff had already well 
defined requirements then the games had not taken the time they did. However one must keep in 
mind that games can not be created this way. They have to undergo an iterative process.

One of the drawbacks of the iterative method used is that it could result in time gaps where the 
developer is just waiting for the results. This can however be solved with good planing. When I 
worked on the games I made sure that I had things to  do when I was waiting for the response from 
the staff. It was most of the time fine tuning the graphics, optimizing code and making the flow of 
the games as smooth as possible.

Existing games
The games the staff wanted were to be like two existing games. The scrolling shooter was to be like 
the scrolling shooter from the tutorial GM Tutorial Scrolling Shooter[1]. The strategy game was to 
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be like an existing game called Ancient War[2].

Requirements
There were some additional requirements that the games had to fulfill. The scrolling shooter had the 
requirements

● different graphics than the existing one

● the ability to play the game using an Xbox 360 Controller

● the ability to play the game using the computer mouse

and the strategy game was to be close to Ancient War[2] but did not need to include all the features 
it has. Features such as a level builder, AI difficulty values etc. The main changes were:

● different graphics

● the resources are important, not just the gold

● creating forests, placing many trees and bushes, should not make the game slow which is the 
case in ancient war

The last point was a very important one because experience from last year showed that when the 
students tried to make forests in Ancient War the game became unplayable, too slow.

Game Maker
The games were created using Game Maker. It is an easy to use program for creating small 
computer games. GM focuses on two-dimensional games. So it is not meant to create 3D worlds, 
even though there is some limited functionality for 3D graphics[4]. It comes in two editions. The 
Lite Edition which is does not contain all the features and is free of charge. It is the used at 
Linköpings Universitet. Then there is the Pro Edition which is the complete edition but has be 
purchased.

GM has its own OOP language GML. Therefore when creating a game the user of GM would create 
some objects along with graphics and properties. Then create an environment called a room. Then 
put the objects in the environment and let them interact with each other.

The objects are very important for a GM game. They react only to events. The events can be such as 
a key is pressed, the mouse is moved, the instance is created, the instance collides with another 
instance of another object or of the same object etc.

Inside an event the user can place actions that are to be taken, by the instances of the object, if the 
event occur.

The action can be like create an instance of an object, execute a piece of GML code, change the 
value of a variable, destroy the instance, move towards a point, jump to position etc.

Result
The result of the project was two game skeletons. One for a scrolling shooter game and one for a 
strategy game. The skeletons were according to the requirements stated and passed the tests. The 
tests were designed to make sure that the code work not that the games are good to play.

7.2 Future work
As stated before a game is never complete and one can always fine tune it more. Add other 
graphics, change some of the code and so on. What concerns the created skeletons they were not 
meant to be complete. It will the students who take the course who will complete them in certain 
ways.
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For example the students may create balanced levels, add more planes to the scrolling shooter or 
add more units the strategy game.

As they are now the games contain no bugs what concerns the working of the code.

7.3 Experience
Creating the skeletons was a very good experience. It was good in that it is easy to work with GM 
and mostly because it is fun to create games and play them. However there are some issues with 
GM that make it a little irritating to work with.

Most if not all of the issues are in the GML editor. One issue is that if you hold the left mouse 
button and scroll then the text will be smaller or larger depending on whether you scroll up or 
down. This caused a lot of irritation when I wanted to select large pieces of the code.

Another drawback of GM is that there is no way to make the same change to all or most of the 
objects without selecting each object and then changing it. That is a tedious task that one has to 
avoid as much as possible. To avoid it I went on like this. I create one object with all the common 
properties, duplicated it and made the changes.

Even though I have worked with GM when I took the course it still amazed me how much GM is 
capable of. Specially when it comes to how to create and manage the graphics. In particular how it 
manages the sprites. That one can create animations of one image in almost any way.

The most time consuming parts of the project were the gathering of the graphics, adjusting for the 
Xbox 360 controller and the programming the AI player of the strategy game. The graphics was 
difficult to find because most of the graphics is not a complete set of graphics. For example I 
wanted a helicopter for the scrolling shooter and I wanted the plane tilt a little when it is steered 
towards the side.

The Xbox 360 controller took also some time to adjust because the levers do not return to 0 when 
they are released. That is they do not stand straight up. They point a little in some direction which 
makes the x and y values of the lever not (0,0). that is the value it should give when released.

The most time consuming part of the whole project was programming the AI player of the strategy 
game. It took time to adjust it. It should not be to difficult or too easy. That plus it should be easy to 
understand and explain. Therefore it took most of the time.
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