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Summary 

This thesis explores how to add o Unity 3DÊ, a widely used game industry tool, a layer to 

allow the creation of games for non-programmers. The job was done based on the experience, 

authoring metaphor, and functionality of eAdventure platform converted as an extension of the 

Unity 3DÊ editor. The key requirement was to maintain the compatibility with projects already 

created with the eAdventure's editor in order to facilitate the transition between tools for the 

eAdventure community, this way the tool do not only allows to create new adventures, but also 

edit products made with older versions of the tool. This work complements the work done by 

another student that focus on the creation of a runtime environment also based on Unity 3DÊ to 

allow the execution of eAdventure. 

These two extensions will become uAdventure, a continuation of eAdventure vision 

resolving its biggest technical problems due to its dependency on the Java platform. Thanks to the 

support for multiplatform build provided by the Unity 3DÊ (used as a kind of middleware), this 

new version of the eAdventure will open new opportunities for developers of educational games 

for mobile devices. 
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Chapter 1 - Introduction 

 Introduction and motivation  

Computer games are quite popular, just speaking about AAA computer games productions 

(top commercial games) are projects with huge budgets (Destiny - $ 140 million, Star Wars: The 

Old Republic - $ 200 million, The Witcher 3 - $ 81 million)0F

1 1F

2, long production cycle, and a large 

team responsible for the development of product. Among the commercial game, there is a place 

for independent productions, created by smaller teams (or single person). Both cases relate to the 

commercial productions, whose main task is to provide pleasure from the gameplay or story. 

Apart from that types of games, significantly smaller parts in video game industry is taken 

by serious games (also called educational games), usually created at the request of educational 

units and their main goal is to provide knowledge or improving the students skills as an additional 

learning tool that has the advantage of engage the students. 

A complementary mechanism to foster the students engagement is gamification, that is, the 

usage of mechanisms common for games to enhance the participation in the task which, in other 

circumstances, can be tedious. The technique is based on the pleasure that comes from overcoming 

the next achievable challenges, competition and cooperation. Usage of this type of mechanisms is 

often the only way to encourage the audience to deepen their knowledge in a particular area. 

Another, equally important, advantage of serious games is the possibility of using them as a 

simulation game. It is particularly important in the case of medical units or military, where 

laboratory or battlefield tests are much more expensive (and more risky) than creation of proper 

application. 

However, a key problem associated with all genres of games is their high creation cost. 

Apart from the necessity to purchase the appropriate tools, it is necessary to pay for specialists 

who will be able to create game content. While the content of educational games is usually supplied 

by the originator (who is also a domain expert in the specific field), most of the available tools on 

the market require technical skills (even programming). 

                                                 

1 http://kotaku.com/how-much-does-it-cost-to-make-a-big-video-game-1501413649 

2 http://www.gamespot.com/articles/this-is-how-much-the-witcher-3-cost-to-make/1100-6430409/ 
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Paying professionals who will design or implement mechanisms of the game may exceed 

the budget available for the project, what, in particular for non-commercial product (which, in 

most cases, serious games are), can be an insurmountable barrier. 

The one of possible solution are tools aiming to facilitate the creation of games. By 

simplifying the whole process persons who have no previous contact with programming are able 

to make a game. Typically, the possibilities of such tools are relatively simple and limited, (for 

instance: to one genre or limited pool of interaction), however thanks to that simplicity users can 

focus on creation of educational content, bypassing most of the technical problems. 

One example of this kind of tools is eAdventure, which is free platform developed by the 

e-UCM e-learning research group at the Universidad Complutense de Madrid. It allows to create 

2D adventure games. The reason why this genre was chosen is associated with relatively low cost 

of creation this type of game, while maintaining high educational value. 

 Motivation of this work 

Despite numerous advantages, eAdventure is has one huge disadvantage: it does not 

support building games for mobile platforms, which is a huge limitation at the current commonness 

of this type of devices. On the other side of the barricade is free (with some restrictions) game 

engine called Unity 3DÊ, which allows to build for over 20 platforms. It is currently the most 

popular game engine, which can significantly affect the influx of new users. Moreover, Unity 3DÊ 

engine editor is extensible. 

Together with the project supervisors we decided to create uAdventure, which moves most 

of the functionality (skipping some aspects, like Assesment and Adaptation profiles) and the rules 

of operation of the eAdventure engine to the form of Unity engine extension. 

uAdventure consists of two aspects: the editor, allowing user to create new and modify 

existing games and emulator, allowing user to run games in a format appropriate for eAdventure 

inside Unity engine. The present work describes the authoring tool, data model, and issues 

connected with import/export of already created games. 

The second piece of the project, the emulator, as under the responsibility of Iván José 

Pérez Colado, master student at the Universidad Complutense de Madrid. Iván also create the 

base version of the editor for effects and conversations, then this work expanded and embedded 
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them inside actual authoring platform. The cooperation was mutual, Ivan in his part is using data 

model and importing component made by me. 

The final product, which uAdventure going to be, will require closely integration of our 

two parts. Like the standalone eAdventure, uAdventure will be continuously developing and 

improving. We hope uAdventure will become a worthy successor of eAdventure, that preserves 

the community gathered around the engine and allow to gain a new audience. 

 

Figure 1-1 Concept of uAdventure, author: Ivan Perez-Colado 

 

 Structure of this document 

The rest of this document is structured as follows: 

¶ Chapter 2 - provides a brief introduction of the relevant authoring and creation tool for both 

general video games and serious games. 

¶ Chapter 3 - describes the game model and the actual implementation of the authoring layer 

created on top of Unity 3DÊ. 

¶ Chapter 4 - provides some conclusions and describes some future lines of work. 

¶ Chapter 5 - Provides the required conclusions and future work in Spanish. 
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Chapter 2 - State of the art 

eAdventure 

eAdventure is a ñplatform aimed to facilitate the integration of educational games and 

game-like simulations in educational processes in general and Virtual Learning Environments 

(VLE) in particularò2F

3, developed by the e-UCM e-learning research group at Universidad 

Complutense de Madrid.  

 

The main ideas behind eAdventure are: 

¶ Facilitation of game creation for not game developers. 

¶ Time and cost reduction needed to creation specified type of game. 

¶ Incorporation of education-specific features in game development tools. 

¶ Provide a graphical editor that allows to create a serious game without writing a single line of 

code. 

 

eAdventure is used to creating educational adventure point &click games, built in 2D 

environment, from first-view perspective, where the actual player is not represented in the game, 

and a third-view perspective where the player is represented using an avatar. eAdventure has been 

developed for more than 10 years. During that time, the community of users steadily increased, in 

particular, more than 60000 of users downloaded eAdventure platform. 

eAdventure is written in Java language. Whole game is described in .xml files, which are 

not platform-dependent. Nowadays, biggest disadvantage (connected with used technology) is a 

lack of support to building to different target platform, especially for mobile devices. 

The large penetration of smartphones and tablets gives a new possibilities for usage of 

serious games not only in education, but also in medicine or science. The evolution of eAdventure 

to support multiple platforms should not only keep the current users but also attract new ones. 

                                                 

3 e-adventure.e-ucm.es 
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 Unity  3DÊ 

Unity 3DÊ, or just Unity, is the most popular game engine in world, adapted to both three 

and two dimensional products. The versatility of Unity is its distinctive feature.  

Unity has two types of license: free and professional, which is paid. The difference between 

them relate mainly to the availability of optional, more advanced functionality. Companies whose 

income is greater than $ 100,000 per year are required to purchase the paid version. 

Unity is a multiplatform engine - in both license versions, it is possible to build a game on 

the more than 20 platforms, including:  

¶ Desktop: Windows, Linux and MacOS X 

¶ Mobile devices with iOS, Android, Windows Phone 8  

¶ Windows Store Apps 

¶ WebGL (for browser based games) 

 

Multitude of options available with relatively low costs of transferring the game to other 

target platform is undoubtedly a plus of this engine. 

Community around the Unity3D is one of the largest in the world. Thanks to the activity 

of users on the official and unofficial forum in most cases it is possible to find solution to the 

problem which you currently have to face. This fact makes such complicated tool as game engine 

affordable not only for professionals but also for laymen. 

Another advantage of the engine is its official store Unity Asset Store. There are different 

types of resources, such as 3D models, animations, sounds and scripts. For relatively small money 

anyone can buy useful products, even find free assets. 

Unquestionable advantages of the engine makes Unity currently the most popular game 

engine in the world. According to data from the manufacturer webpage share of the global market 

is about 45 percent. 47 percent of game developers are using the Unity, and for 29 percent it is the 

main working tool. The number of registered users is more than four million including both 

professionals and independent developers. Results of their work reached about 600 million players.  

 



ADDING UNITY3D AN AUTHORING LAYER FOR NON-PROGRAMMERS 

19 

 Other tools 

Unity is not the only one available commercial game engine. There are products of varying 

complexity, with different target audience and purpose. Each of them has advantages and 

disadvantages, which may be decisive during the choice of tools to create the game. Each of them 

has different restrictions, requirements, offers various possibilities. The rest of this section 

provides a brief discussion of the more relevant tools for this work. 

 Gamemaker 

 

Figure 2-1 Gamemaker interface 3F

4 

 

One of the most popular environment for creating and designing two-dimensional games. 

Uses drag and drop interface, allowing to make a game without writing a single line of code. Can 

be used for both prototyping and creation of appropriate games. Provided scripting language GML 

(Game Maker Language) may expand the possibilities available through the drag and drop 

interface. It allows user to build games for iOS, Android, Windows Phone, Tizen, UWP, HTML5, 

Windows, Mac, Linux, Xbox One, PS 4, PS Vita and PS 3.Free version of Game Maker is 

available, but it allows to export only Window desktop games. Exportation to other platforms is 

possible after buying the Professional version and the appropriate exporter. 

                                                 

4 http://i2.wp.com/www.ogrejungle.com/wp-content/uploads/2013/05/GameMaker-Studio_Native-Physics-

support-from-Box2D.png 
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Advantages: 

¶ drag and drop interface - allows user to create games without writing single line of code 

¶ GML - scripting language that expand the capabilities of the engine 

¶ exporting games to multiple platforms 

¶ low system requirements 

 

Disadvantages: 

¶ exporters for games to platform other than the Windows desktop are paid  

 Construct 2 

 

 

Figure 2-2 Construct 2 interface4F

5 

 

Another engine designed to create 2D games using drag and drop interface. It produces 

HTML5 based game, which can be run in desktop and (some of) mobile devices browsers. It allows 

                                                 

5 https://static1.scirra.net/images/fresh/c2/gallery/fullsize/jpg/behaviors-panels-01.jpg 
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to build standalone games for PC, Mac and Linux. The free version of the engine allows only to 

build desktop browser games - support for other available types of builds is included in 

Personal/Business license. 

 

Advantages: 

¶ easy to use  

¶ extendible (Javascript SDK) 

 

Disadvantages: 

¶ performance of game is not so well 

¶ standalone games run in wrapper 

 Scratch 

 

 

Figure 2-3 Scratch inter face5F

6 

 

                                                 

6 http://news.mit.edu/sites/mit.edu.newsoffice/files/images/2013/20130514110054-1_0_0.jpg 
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Scratch is a free visual programming language developed by Massachusetts Institute of 

Technology created mainly for teaching children basics of programming. It is also used by students 

or teachers to easily create simple games and animations. 

 

Advantages: 

¶ easy to use  

¶ free 

 

Disadvantages: 

¶ very limited 

¶ only simple games can be created 

 Libgdx 

Desktop / Android / Blackberry / iOS / HTML5 Java game development framework. In 

comparison to the previously described tools, this is a framework, not an engine. It has no editor, 

whole game is created from the source code. Provides a unified API that works across all supported 

platforms. Apart from the wrapper on a low level operations, it consist of different components - 

mathematical, physic, etc. 

 

Advantages: 

¶ completely free 

¶ multiplatform 

¶ unified API  

 

Disadvantages: 

¶ programming is necessary to create a game 

 Unreal Engine 

One of the most complex and polished game engine. It is a very powerful tool, used widely 

in large commercial productions. It allows user to create games in two- and three-dimension and 

build them to iOS, Android, HTML5, Windows, Mac, Linux, Xbox One, PS 4 PS 3. It is free, but 
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Epic Games charges a 5% royalty based on gross revenue. It requires from user high technical 

knowledge. C++ programming language is used. There is a Blueprint visual scripting system, often 

used during prototyping. The source code of engine is open - thanks to that, professional studies 

can freely modify all aspects of the tool, from editor UI to rendering or AI system. 

 

 

Figure 2-4 Unreal Engine 4 interface6F

7 

 

Advantages: 

¶ open-source code  

¶ Blueprint visual scripting system 

¶ one of the most powerful game engines, commonly used in AAA productions 

 

Disadvantages: 

¶ charges royalty 

¶ high degree of complexity 

¶ high system requirements 

                                                 

7 https://docs.unrealengine.com/latest/images/Engine/UI/LevelEditor/UE4Interface_5.jpg 
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Based on this review and the previous experience of the e-UCM team, we choose Unity 

3DÊ as the base platform to create an authoring tool that mimics the current functionality of the 

eAdventure editor. Next chapter describes the architecture, main features and the journey to create 

the authoring component of the new uAdventure platform. 
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Chapter 3 - Implementation 

 Data model 

The main feature behind creating extension is the ability to import projects created in 

standalone eAdventure. To minimize compatibility issues, I decided to create a data model 

corresponding to the data model used in the original eAdventure. 

The first adapted the idea is to use same interfaces as was used in the Java version of engine: 

Described, Detailed, Documented, HasDescriptionSound, HasSound, HasTargetId, Named, 

Positioned, Titled. Each of the models implements the appropriate type of interface. 

The class hierarchy is similar to the hierarchy in eAdventure. Thus: each of the Effect types 

inherits from AbstractEffect. Class Element is the base for classes representing Atrezzo, Barrier, 

Item, NPC, Player, ActiveArea, etc. Selected fragments of class diagram are presented below: 

 

 

Figure 3-1 Scenes class diagram 

  



ADDING UNITY3D AN AUTHORING LAYER FOR NON-PROGRAMMERS 

26 

 

Figure 3-2 Elements class diagram 

 Parser/Importer  

The usage of data model which is almost the same as data model representation of the 

eAdventure makes much easier the problem of importing projects created in the standalone version 

of the eAdventure. Imported is unpacked content of the .ead file, i.e. .eap project file and folder 

with the same name containing assets, .xml files and .dtd files which describe the whole adventure. 
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Figure 3-3 Open project file selector 

 

Importing project into a Unity is synonymous with parsing .xml files, filling the appropriate 

data models and copy adventure assets to the appropriate folder Assets / Resources. The last 

operation enables to use the functionality of Unity associated with loading and casting to the 

specific assets engine format. 

 

 

Figure 3-4 Import handlers class diagram 

Parsing is based on handlers for the most external aspects of adventure. Used handlers: 

AnimationHandler, ChapterHandler, DescriptorHandler. For parsing concrete aspects of the game 

I used SubParsers from the level of handlers. All subparsers inherit from SubParsers class and are 
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responsible for parsing eg. books (BookSubParser), effects (EffectSubParser) or NPC 

(CharacterSubParser). 

 

 

Figure 3-5 Subparsers class diagram 

 

I made two approach to subparsers: in first, parsing files of the project was carried out in a 

similar way to parsing by the original eAdventure engine. However, since C # and Java use a 

different parsing approach, files operations and methods to parse .xml files, I had to write some 

kind of functions wrapper using C # language to the methods used in the original engine source 

code (in which SAX is used). However, this approach was not satisfying in terms of time needed 

for operation. 

Second approach is based in pure C# XML parsing style, based on System.Xml XML 

structure predicting and storing it into objects of appropriate type  (i.e. in ItemSubParser I try to 

select every resource, description, action and effect nodes from root item node, and for each of 

them iterate through all collection and set parsed objects or attributes values). 

It turns out that second approach is more efficient - importing same game takes several 

time less in comparison to first Java-wrapper style solution (in most cases - about 5 times faster). 

 Exporter  

Exporting game task is splitted, as in the case of the importer, into smaller sub-tasks. I have 

created a superior class, Writer, which is responsible for dividing export tasks to minor tasks (for 

example, concerning export of single scene, animation, conversation, etc.) and delegating them to 

the helper classes. Exports, except to creating appropriate .xml and .dtd files describing the game 

in a manner analogous to the standalone version of eAdventure (each chapter corresponds to a 




























































































