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Unreal: Total Conversion (the basics) 

Introduction 

In the lecture we talked about UnrealScript and creating a TotalConversion 
Modification.  This week you‟re going to start playing with the language yourself 
and get a feel for what is possible. 
 
We are creating a TotalConversion – which is dropping you in at the deep end 
somewhat – but as you‟re an experienced programmer by now it shouldn‟t take 
you too long to get to grips with it. 
 
After this introductory session I am expecting you to carry out the majority of the 
research required so that you can complete the implementation for your Famous 
Five game idea.  There are a great many tutorials and example code fragments 
available on the web – but remember you may not copy and paste any code into 
your assignment. 
 
Today you will get your example mod up and running and start to configure the 
HUD, ScoreBoard, GUI and remove any references to shooting  
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Task 1 – Get the Total Conversion Framework up and running 

 Download TCFrameWork.zip from Blackboard. 
 

 Unzip this to the main UT2004 directory on the C drive. 
 

So that you have a structure that looks like: 
 

UT2400/ 

 MyMod/ 

  Animations 

  Help 

  … 

  Textures 

  DerbyMod 

  Rebuild.bat 

  UnrealEd.exe 

  UT2K4Mod.ini 

 
Within that directory: 
 

DerbyMod launches Unreal with your new mod 

Rebuild deletes old files and recompiles your unrealscripts 

UnrealEd launches Unreal editor with your mod 

… and a number of additional directories that contain the assets, UnrealScripts 
and system files. 

 Explore these files 
 

Free free to explore and familiarize yourself with the files in each of the 
directories.  You should see a number of package files.  You can drag 
some of these non-packaged files into notepad++ and see what they 
contain.  It won‟t mean too much to you right now – but it‟s always a good 
idea to get an idea of how things are laid out. 

 

 Execute rebuild.bat script to ensure all our files are up to date. 

 
You‟ll see a console window appear and some commands begin to 

execute.  Firstly the script deletes our .u files (these are our compiled 
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UnrealScripts).  We need to do this because the compiler only checks if 
compiled versions exist – it doesn‟t check for changes in the source. 
 
(Note that the CSDTalk.u file will produce an error message during the 
delete phase. This can be ignored. CSDTalk.u is protected from deletion 
to save the costly time overhead of recompiling the files. This file is not 
needed until we begin our Conversation Trees later in the module.) 
 

Next, the ucc command will execute.  It checks that compiled versions 

exist for all the UnrealScripts, those that are missing will be compiled.  

Since we deleted our compiled packages – ucc will recompile our 

packages: TestMod / MyFirstExample.  

 
There should be no compile errors at this stage. 

 

 Run the game, using DerbyMod 

 
First you‟ll see our simple splash screen.  If you look in the help directory 

you should be able to find the .bmp file and alter it.  I‟d skip this for the 

moment but later on when you may wish to change this screen. 
 
Skip past the NVidia logo screen (again this can be replaced) and you‟ll be 
presented with the Main Menu.  As you can see it is considerably 
simplified compared with the standard game menu.  You‟ll going to be 
making some changes to this in just a few minutes – but lets first test that 
our level loads.  (it‟s the fantastic Atrium Level that I provided for you last 
week). 

 
As you can see we‟re still in the basic DeathMatch mode.  Next we‟re going to 
look at importing your level (produced last week) and then we‟ll focus on getting it 
to work with the MyFirstExample GameType. 
 

Note: You are working out of the C: drive – YOU MUST remember to 

copy this work back to your T: drive.  (No matter how big I write this 

someone will forget) 

Task 2 – Add your advanced level from last week 

I want you to keep in the basic Atrium Level, since it‟s so god-damn brilliant, and 
add in your own level as the second option on the main menu. 
 
This is going to involve a few changes to the source files. 
 

 Open the UnrealScript source file containing our main menu code 
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Our main menu UnrealScript is stored in the TestMod package.  We‟ll 

need to go to this directory and open the source file. 
 

UnrealScript source files have the .uc extension.  Open 

TestModMainMenu.uc in your editor of choice. 

 
As we mentioned in the lectures – we will not be editing any of the original 
UnrealScript source, we will always be extending the existing code.  
Hence, the first line we see is: 

 
class TestModMainMenu extends UT2K4GUIPage; 

 

This means our TestModMainMenu class has all the functionality 

associated with the parent class of UT2K4GUIPage.  We just need to 

decide which of this functionality to overwrite or and which to extend. 
 
At the moment the code and layout looks a little unfamiliar.  It follows a 
similar style and structure to other languages that we‟ve seen such as C# 
– but it‟s difficult for us to understand exactly what is going on. 

 

 Copy your level into the maps directory of MyMod. 

 

 Add a new button to the Main Menu 
 

I want you to add a new option to the menu that allows you to load in your 
new level (keeping your existing level).   
 
There are only a few changes you need to make and you should be able 
to do this by examining the code and „pattern matching‟.  Like 
copy&paste then update.  It should follow programming patterns that you 
are familiar with.  Try searching for the original button in the code and note 
everywhere it is access. 

 
Tips: 

 Need a new GUIButton 

 Need to extend ButtonClick 

 Need to add the button creation code to the defaultproperties 

 Remember to update the TAB order 
 

You‟ll probably find that the button appears at an unexpected location at 
first.  You will need to experiment with this.   
 

This task isn‟t straight forward and as it‟s the first time you‟ve seen some 
UnrealScript – it will probably take you a while playing around with it. 
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Task 3 – Switch to our new GameType 

At the moment we‟re running our new Mod – but we haven‟t actually got our Total 

Conversion MyFirstExample enabled. 

 

 Open the ExampleGameInfo UnrealScript file 
 

You can find this in the MyFirstExample folder 
 
class ExampleGameInfo extends GameInfo; 

 

defaultproperties 

{ 

 bDelayedStart=false 

 HUDType="MyFirstExample.ExampleHUD" 

 ScoreBoardType="MyFirstExample.ExampleScoreboard" 

 PlayerControllerClassName="MyFirstExample.ExampleController" 

 DefaultPlayerName="Player" 

 GameName="GameDevTech" 

} 

 

 

This code extends the existing GameInfo class, however it doesn‟t actually 

replace or extend any of it‟s code.  It only changes some of the default 
properties. 
 

If you look at the code for the GameInfo class you can find out that: 

 
“The GameInfo defines the game being played: the game rules, scoring, what actors 
are allowed to exist in this game type, and who may enter the game. While the 
GameInfo class is the public interface, much of this functionality is delegated 
to several classes to allow easy modification of specific game components. These 
classes include GameInfo, AccessControl, Mutator, BroadcastHandler, and GameRules. 
A GameInfo actor is instantiated when the level is initialized for gameplay (in 
C++ UGameEngine::LoadMap() ). The class of this GameInfo actor is determined by 
(in order) either the DefaultGameType if specified in the LevelInfo, or the 
DefaultGame entry in the game's .ini file (in the Engine.Engine section), unless 
its a network game in which case the DefaultServerGame entry is used.” 
 

You can see that it our ExampleGameInfo sets the: 
o HUDType 

o ScoreBoardType 

o PlayerControllerClass 

o DefaultPlayerName 

o GameName 

 

Note: HudType, ScoreBoardType and PlayerControllerClassName 

are all used to specify a string containing the name of the class. 

 

 Change the player name and game name to something more suitable. 
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Save this once you‟re finished. 

 
You can see in the example above that we specify the full packagename 

and classname, e.g. MyFirstExample.ExampleHUD.  We need to do this 
in two other places before our TotalConversion will execute correctly. 

 

The first is when we start the level – we need to specify the GameType in 

addition to the level and secondly in the user configuration file we need to 
ensure our player is of the new type. 

 

 Specifiy the GameType in your TestModMainMenu class 

 

The code that selects the GameType is similar to: 

 
PlayerOwner().ConsoleCommand("START"@TestLevelName$".ut2?G

ame=MyFirstExample.ExampleGameInfo?quickstart=false?TeamSc

reen=false"); 

 
You should spend a few minutes trying to figure out what that code 
means.  If you just copy and paste it in, it won‟t work.  For example, I have 
stored the level name in a local string variable. 

 

 Ensure the correct player type is created 
 

You can do this by editing MyModUser.ini.  I‟ll let you figure out what 

needs changing (and it‟s your choice whether you‟d rather be male or 
female :P ). 

 

 Recompile and run the game 
 

If everything is correct then when you start your level you should find that 
you‟re in a completely different game: No longer can you shoot, collect 
items, our camera is in 3rd person, and there is a simplified HUD and 
ScoreBoard (F1 displays the scoreboard). 
 
The purpose of this total conversion is to record the number of times a 
player dances.  This figure is displayed on the HUD and ScoreBoard.  

Review the code in the MyFirstExample files to see how this works. 

 
It‟s not much of a game but it is a great starting point to build your game 
from.   
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Task 4 – Rename your Total Conversion 

As you will have noticed you need to work out of the main Unreal directory in 
order to execute your Total Conversion.  At some point in the future we‟ll want to 
stick all our games on to a single machine.  This will obviously cause us 
problems if everyone has their TC named as MyMod.   

 Change the name of your directory 

You need to change the name of your directory to something unique. The 
suggested format is: 

 
 surname_FF_shortgamename 

e.g. 

 sear_FF_Smugglers 

Changing the name of the directory severely impacts on getting your TC 
running. You now need to figure out how you can fix this. 

Hints: 

 Search for MyMod in all the readable files in that directory. (You 

can ignore .u files as these are the compiled scripts.)  

 Alter the file links (TC and editor)  
 You‟ll also need to alter the compilation script.  

 Rename the MyFirstExample.uc classes to something more sensible 

Again this will break things. Remember that any references to MyFirstX 

anywhere in the code or system files will need to be updated accordingly. 

Task 5 – Get grips with the UnrealScript Codebase 

 
This is definitely the most daunting part for new programmers. This is the first 
time you will have used such a huge codebase such as Unreal. To get a good 
mark for this module you will need to make significant alterations to the 
underlying UnrealScript code. Therefore it is essential you understand this. 
 

It will take considerable effort on your part!!! 
 
In the past we have used the MSDN for help with C#.  Ideally we need something 
similar for UnrealScript.  Unfortunately UnrealScript is not as widely used or well 
supported as C# – but there are some options available to us.  The best solution 
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available to us is UnCodeX.  This analyses our UnrealScript codebase and 
produces a class hierarchy for us.  This is particularly useful as ALL the 
UnrealScript code is available for us to learn from. 
 

Clearly TestModMainMenu is not going to appear in our hierarchy as it‟s a class 

we‟ve added ourselves.  However, we do know that we inherited from the 

UT2K4GUIPage class.  Let us do some detective work and see what we can find 

out. 
 

 
Note:  If you don‟t have access to UnCodeX – the documentation for               
the UnrealScript classes is available online at: 
 

http://unreal.student.utwente.nl/uncodex-ut2004/ 

http://wiki.beyondunreal.com/wiki/Object_Class_Hierarchy 

 

 
The examples here are using the UnCodeX tool. There are a variety of 
UnrealScript editors, so experiment and use whichever you feel most happy with. 
 
Open UnCodeX.  It should look something like this: 
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It should by default be showing the Object class and the properties / functions 

associated with it.  As with many other Object-Oriented languages such as C# 
and Java, UnrealScript has the convention that all classes inherit from a top-level 
class, known as Object.   
 
(N.B.  While having everything inherit from a single class is a very useful concept 
it can be a little confusing when we‟re first getting to grips with Object-Oriented 
Programming.  We‟ve just about got the hang of the differences between a Class 

and an Object and they throw in a Class called Object – very confusing.  Don‟t 

let this catch you out – we‟ll see the benefits of everything inheriting from one 
point later on.) 
 

Scroll through the Object class and have a quick scan.  Again you‟ll notice that 

while the code isn‟t C# it is fairly similar and therefore not completely scary 
(although there is a lot of it). 
 

Lets hunt through this codebase for the parent class UT2K4GUIPage. (Ctrl+F is 

the find keyboard shortcut)   
 

It will bring up the UT2K4GUIPage class in the interface.  If you have a quick look 

through the code you‟ll see that it‟s not all that exciting.  It doesn‟t tell us a great 
deal – except that it‟s an abstract class 
 
(An abstract class is something that we can‟t instantiate – we can only inherit 
from it in order to create other classes.  Basically, it‟s a good starting point for 
creating our own classes.) 
 
What else can we find out?  There is some data regarding SoundFiles.  Later on 
you might want to alter the default sounds used when navigating the menu. 
 
Lets continue to hunt – we can start searching up the class hierarchy – what 

does UT2K4GUIPage inherit from? 

 
Depending on how you have the UnCodeX Application set up, you may have the 
class hierarchy pane displayed.  Play around in the View menu options until you 
can see the „Class Tree‟ (I have disabled the „Package Tree‟ in the screenshot 
below in order to create more space):  
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We can now easily explore up the class hierarchy and try to understand how the 
parent classes have been extended to create the class we are currently using. 
 
Spend some time familiarizing yourself with the class tree.  Follow the route all 
the way up to the Object class.  As you follow the route upwards, remember that 

each of these classes is contributing to our TestModMainMenu.  The clever part 

is the abstraction – as each class adds something to its parent – we only have to 
have a rough idea about what each does. 
 
It can be very difficult to understand all the components that make up the 
UnrealScript libraries.  There is clearly too much information for us to hold in our 
heads – but if we‟re stuck on something, quite often traversing up the class tree 
will help us to understand it in more detail. 
 
We are now going to look at another way we can use the Class hierarchy to our 
advantage.  One of the easiest ways to program is to look at how other people 
have achieved things.  This is a very common approach when you‟re unfamiliar 
with a system.  Just locate a few examples and by reading through and making 
alterations you‟ll quickly start to gain an understanding.  You will often find a 
great deal of this sample (boilerplate) code makes its way into finished products.  
Maybe we only need to change a few lines or edit a few values in order for the 
program to behave as we want it. 
 
Let‟s use the Class Tree to find us some example similar code (typically we want 
to find class siblings): 
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As we can see, it‟s not only our TestModMainMenu that inherits from 

UT2K4GUIPage, so do a number of other menu classes; menus that are actually 
used in the game (we‟re actually seeing industry standard code).  We can use 
these menus to help us to get a good understanding of how things work and how 
to write the code for our class. 
 
I‟m sure many of you learn using this process described above – so let us put it 
to the test  

Task 6 – Improve the TestModMainMenu Interface 

 
As we mentioned earlier all assets in Unreal are stored in packages. 

 

Extension  Description  Typical Contents 

uc  
UnrealScript  
Class Source  

UnrealScript in plain ASCII Text. (This is not an Unreal 
package format. Here for reference only.) 

u  
UnrealScript 
Package File  

Compiled UnrealScript and UnrealScript source text 
(without default properties). Often also contains 
Sounds, Textures, Meshes and Static Meshes 

utx  Textures  Textures, sometimes compressed, and mipmaps 

uax  Audio (sound) files  Wave sound files 

uz / uz2  
Compressed 

package  
Contains a compressed version(s) of any package for 

faster downloads. 

uxx  Cached package  

Cached downloaded package. The actual file extension 
is stored in Cache.ini in the game's Cache directory. 

This can be any of the other types of packages 
mentioned on this page. 

 

 Explore one of these texture packages 
 

There are numerous freeware tools that will allow you to view the contents 
of an unreal package file.  For now we‟re going to use the Texture 
Browser from within UnrealEd. 

 

 Find a suitable image to add to your main menu 
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Explore the textures in order to locate a suitable image. 

 

 Update your TestModMainMenu to show this image 

 
I want you to search through the example UnrealScript code available and 
find a way to add images to the main menu. 

 
You may see the lines similar to: 
 
#exec OBJ LOAD FILE=2K4Menus.utx 

 
This is how we specify to the compiler that we plan to use asset data from 

a particular package.  In the examples above .utx is a texture package.  

As with the class names, in order to reference an asset (texture) we need 
to specify its full path.  So the image in the screenshot is referenced by: 

 
2K4Menus.MainMenu.action1 

 

When we compile, ucc will search through the packages we have 

specified in the exec command for the assets we have referenced. 
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Bonus Tasks  

 
So you've completed all the tasks, made a contribution to our Wiki and you've still 
got time on your hands.  Firstly, well done   You should be using the full 10 
hours a week, so here are some of the things I think you should move on to: 
 

1. How else could we improve the intro / startup screens?  Remember it is 
always about making that amazing first impression. 

 
You will be telling your opening story using cut-scenes but that doesn't 
mean you can't give some hints of the games away during the opening 
titles. 

 
 Add textures / animations to the opening menu screens  
 Add some clues to the menu system so the player knows what to 

expect 
 

2. Remove the startup video – the nvidia one – you can replace it with 
something else if you like. 

 
3. Change the startup splash logo to something that reflects either your 

game or company. 
 

4. Add additional menu screens.  An example would be a credits screen. 
 

5. Enable your player to Dance 
 
You should have noticed in the sourcecode that some functions have the 
exec keyword in front of them.  This means that they can be triggered from 
the console.  (Note: not all classes support this exec functionality). 
 
In additional we can bind exec functions to keys or the joypad. 
 
In order to bind dancing to the g key, bring up the Unreal Console and 
type: 

 

 
Set Input g DoDance 

 

 
You will only need to do this once as it will be saved in your settings (have 
a hunt for DoDance to see where). 
 
Once you have this working try to add more rewards as the player 
completes more dances.   
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For example: 

 If a player reaches 3 dances, they should hear a reward sound. 

 If they reach 5 dances they are shown an image on the screen 

 At 10 dances they are played a new animation 
 

You‟ll need to refer back to the source code to get ideas on how to do this. 
 

Conclusion 

This tutorial has taken you through the basics of getting your own Total 
Conversion running.  You should be beginning to understand how UnrealScript 
works and you have had a glimpse of the vast volume of code that has gone into 
Unreal. 
 
You should be taking the time to understand the changes you have made -  why 
you have made them and the impact they have.  If something is not clear to you, 
make a note of it now and ask it in our session together.  If things aren‟t making 
sense at this stage then you will quickly fall behind. 
 
Next time, we‟ll be looking at UnrealScript in more depth and we‟ll begin to make 
changes to the actual gameplay. 

Deliverable 

 Archive (zip) up your entire TotalConversion (MyMod) directory. 

 
Deliverable:  Should be ready for upload at the beginning of next session 
 
 
 
 
 
 
 
 
 
 
 
 
 
References: 
 
This tutorial has been produced using resources available from: 
 

http://udn.epicgames.com/Two/MyFirstCode 
http://udn.epicgames.com/Two/ImprovedModSupport 


