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Summary

This thesisxplores how to add Unity 3 D Eawidely used game industry toallayerto
allow the creation of games for npnogrammers. The job was m® based on the experience,
authoring metaphor, arfdnctionality of eAdventurglatform converted aan extensiorof the
Unity 3 D Eeditor. The key requirement wis maintain thecompatibility with projectsalready
createdwith the eAdventurés editor in order to facilitate the transition between tools for the
eAdventure communifythis way the tool dmot onlyallowsto create new adventures, but also
edit products made with older versions of the tool. Mrsk complements the work done by
another student that focus on the creation of a runtime environment also based & Dty t o
allow the execution of eAdventure.

These two extensionwill becomeuAdventure a continuation ofeAdventurevision
resolving itsbiggesttechnicalproblemsdue to its dependency on the Java platfdrhanks to the
supportfor multiplatform buildprovided by the Unity3 D Eused as a kindfaniddleware) this
new version of the eAdventure wdpennew opportunities for developers of educational games
for mobile devices

Keywords

Unity 3D, eAdventure Serious gameguthoring tool

Vil






Index

Contenido
AULOrIZacion de DIfUSION.........cooiiiiiiiiiiieeee e ee bbb e e e e e e e s sneseseeeeeees i
Resumen €n CaStellanO...........ooo oo v
Palabras ClaVe........uu i reee et eeeeeene V)
SUIMIMIBINY ettt ettt b e oo e e e emmn e e e e e e e e e e e e e e e e e nnnen s Vi
(2 Y0 {0 PP Vil
00 [ OSSP 9
Chapter I INTrOQUCTION.........oooiiiiiii i eeee e eee bbb e e e e e e eeer e e e e e e ees 13
Introduction and MOLIVALIQN............ceeveiiiiiiime e ee e e e e e e e e e e e e e emnnens 13
MOtIVation OF thiS WOIK........cooiiiiiii i eeee e e e s eeer e 14
Structure of thiS dOCUMENL.........oiiiiiii e ee e s 15
Chapter 2 State Of the @It.........cc.euiiiiiiii et 17
LS A0 1YL= o1 U= 17
O S Y BN o N =TT 18
L@ 11 01T i (o T | PO UPPUUPPR 19
(T2 11T T L= S 19
(©0] 5] 1 (1 [o! SOOI 20
101 1 (o] PP PPPPPPUPPRPRPPR 21
] o T 3 PSPPSR 22
UNFEaI ENQINE. ...ttt eeee ettt e e e e e e e e e e e e e s s ammme e e e e e e e e e e e e e 22
Chapter 3 IMpPlemMeENTatioN...........oooi i re e e e s enee e 25
D= 1= 0 1 0 o L= SO PPPPRPPPPPPR 25
= EST=T /] [0 oL 0] 1 (= A PP 26
010 (T PP 28
(AN L STV 0 = o = PPN 29
User interface (WINAOWS SYSEEIM).........covvuiiiiiiiiimreeeieis s e e emrman e e e e e e e e e e e eees 29
Userinterface (dialogs, PromMPLS).....cuuu i ceeeie e et e e s e e e e e e e e e e eeanes 31
General EditOr OPLIONS. .....cooii ittt e eer bbbt eeeb b e e e e ettt e e e e e e e e e ammr e e e e aae s 36
Common components of different chapter elements...........ccccooviiiicccccciiiiie e 38



(D IoTo1 ] g a1=] 01 = L1 To] A HURTT TP 38

1= o [ SR 38
ASSEE CNOOSEL ...t ceeea bbbttt et e e e e e e e e e emmr e et e et e e e e e eeaeens 39
(@] a0 (1110 K =Ta (o] SRR PPPPPPPPRPPP 39
=T o3 KT =T 0 [ (o PSSR 40
[T Lo U F= T IS V] (<7 o PP 43
@ =T o] =] USSR 44
SIS ettt ettt e et eea e e e et e ennneeeeean e e e e eenaa e e eannaaeas 44
0 0 T= U= 1 [ PP 44
=T g 1= o LA =] (=T (= o =SSP 46
ACTIVE @IBAS ... .oi ittt iiiiiitit it reer bbbttt ettt e seeet et e et ettt et e e e e e e e e e e e e s ammt e e e e e e e e e e e e e e ananae a7
| £ P PPPSUPPPPPRRT 49
B Fo T 1T PSPPSR 50
Player MOVEMENT........ooiiiiiiie e eeeea e bbb eeee e 51
(1015107 ] T PP 53
F N o] 0 1ST= T = [0 = USRI 53
Cutscenes and CONfIQUIALION...........oooiiieeee e eeeea e e e e an 55
2 L0 T 0] USSR 56
Y 0] 01T L= [ =P 56
(0] 0] (=T o | SRR RRPPPPIN 58
1] 1 ST UPPPPUTRRPPPPPN 59
0] 0 1T= U= [ PP 59
1110 P 59
Description and configuration................oooeiiiiiieee i 60
ST 01 (=] 0 0O PPPPRI 61
PLAY ...t anen e 61
Y 0] 01T L= [ =P 62
Dialog CoNfIQUIAtioN.........cccoeieieiiiiieeeeeees et nnnnnes ) 64
(O g T = 1o L= = PSRRI 64
[ To Yo U3 0= o] r= 11 0] o SRR 65
o 10 ] FS 3PP PPPPPPPP 65



000) 0)Y/=] £57- 1 1[0] 4 =T UTT T T TR 66

AAVANCEA TRALUIES. ......eeieiiiiiiiiiii et et e e e e e e e seea s s e e e e e e e e e e e e eeeeeeeannnaeaeeeeeeeeeeeees 67
(IS o 1 1= £SO TPTPPPP 67
GlODAI STALES..... oo e 68
1= o {01 PP PPPPP 69

Chapter 4 Conclusions and FULUre WOIK............cooiiiiiiiieiieeeee e eeeeeeeeeeemmme e e eeeeeennees 71
(@] 0 [ox 11 5] o] o H PP PP PPPPPPPPIR 71
FULUNE WOTK. ... e e e e e et et et e e nee e e e e e e e e eeeeeeessenbnnnns 71

Chapter 5 Conclusiones y trabajo fUtUIO..........coooiiiiiiiiiiiieeee e 72

BIDIOGIaPNY ... e ens 73

11






Chapterl-I nt rto dmc

Introduction and motivation

Computer gameare quite populajust geaking aboubAA computer gamegsroductions
(top commercial games) apeojects with huge budgets (Desting 140 million, Star Wars: The
Old Republic- $ 200 million, The Witcher 3$ 81 million) 2, long production cycle, and a large
team responsible for the development of product. Among the commercial game, thetads
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 smalletgar 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 knowledgémproving the students skills as an additional
learning tool that has ¢hadvantage of engage the students

A complementary mechanism to foster the students engagergantifecation 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, competiiadcooperation. Usge of this type of mechanisis
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 particularlymportant 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 withgghresof gamesis their highcreation cost
Apartfrom 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 theifipdield), most of the available tools on

the market require technical skills (even programming).

1 http://kotaku.com/hownuchdoesit-costto-makea-big-video-game1501413649

2 http://lwww.gamespot.com/articles/thisshow-muchthe-witcher3-costto-make/11006430409/
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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-ecammmecial 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 proggamne able
to make a game. Typically, the possibilities of such tools are relasualyleand limited, (for
instance: to one genre or limited pool of interaction), however thanks tsirttaltcity users can
focus on creation of educational contentpdssing most of the technical problems.

Oneexample of thikind of took is eAdventure, which is fregglatformdeveloped by the
e-UCM e-learning research group at the Universidad Complutense de Madrid. It allows to create
2D adventure games. The reasonywihis 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, eAdveniareas one huge disadvantage: it does not
support buildng 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 Unit@ D E which allows to build for over 20 platfosmit is currently the most
popular game engine, which can significantly affect the influx of new wdersover Unity 3 D E
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 gamesind emulator, allowing user to run games in a format appropriate for eAdventure
inside Unity engineThe present work describes the authoring,taaita model, and issues
connected with import/expodf already created games

The second piecef the projet, theemulator as under the responsibility of Ivan José
Pérez Colado, master student at the Universidad Complutense de Medralsocreatethe

base versioof the editor foreffects and conversatisrthenthis workexpanded and embedded

14



them insideactual authoring platfornThe cooperation was mutyélan 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 thestandalone 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.

4 R

uAdventure

@unity
\_ J

-3

eAdventure
Game

Figure 1-1 Concept ofuAdventure author: Ivan PerezColado

Structure of this document
The rest of this document is structured as follows:

1 Chapter 2 provides a brief introductioof the relevant authoring and creation tool for both

general video games and serious games.

1 Chapter 3 describes the game model and the actual implementation of the authoring layer
created on top diinity 3 D E .
Chapter 4 provides some conclusions and describes datnee lines of work.

Chapter 5 Provides the required conclusions and future work in Spanish.
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ADDING UNITY3D AN AUTHORING LAYER FOR NON-PROGRAMMERS

Chapter2-St at e of the art

eAdventure

e Advent urtiermiaised & failgateahe integration of educational games and
gamelike simulations in educational processes in general and Virtual Learning Environments
(VLE) i n 3 pdaveldpedchy Itha460M elearning research group at Universidad
Complutense de Madrid.

The main ideas behind eAdventure are:
Facilitationof game creation for not game developers
Time and cost reduction needed to creation specified type of.game

Incorporation of educatiespecific features in game development tools

= =4 4 =

Providea graphical editothat allows to create a serious gawithout writing a single line of

code

eAdventure is used to creating educational adventure point &click games, built in 2D
environment, from firsview perspectivewhere the actual player is not represented in the game,
and a thirdview perspective where the playerépresentedsing an avataeAdventure has been
developedor more tharl0 years. During that time, the community of users steadily increased
particular,more than 60000 of users downloaded eAdverglatgorm

eAdventure is written in Java language. Whole game is described in .xml files, which are
not platformdependent. 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 gmartphonesndtablets gives a new possibilities for usage of
serious games not only in education, but also in medicine or sciéreevoldion of eAdventure

to supportmultiple platformsshould not only keep the current users but also attract new ones.

3 e-adventure.@icm.es
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Unity 3 D E

Unity 3 D Eor just Unity,is the most popular game engine in world, adapted to both three
and two dimensional products. The velggtof 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 tha100,000 per year are required to purchase the paid version.

Unity is a multiplatform enginein both license versions, it is possible to build a game on
the more than 20 platforms, including:

1 Desktop:Windows, LinuxandMacOS X

9 Mobiledevices withOS, Android, Windows Phone 8
1 Windows Store Apps
1

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 @ne 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 canlyy 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 percehgame developers are using the Unity, and for 29 percent it is the
main working tool. The number of registered users is more than four mificdading both

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

18
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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 sfttmcteate the game. Each of them
has different restrictions, requirements, offers various possibilities. rest of this section

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

Gamemaker

Figure 2-1 Gamemakerinterface #

One of the most popular environment for creating and designinglitwensional games.
Uses drag and drop interface, allowing to make a game without writing a single line of code. Can
be used for botprototyping 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, UNA,.%TM
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 appropriatée¥xpor

4 http://i2.wp.com/www.ogrejungle.com/wgontent/uploads/2013/05/GameMal&tudio NativePhysics
supporifrom-Box2D.png
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Advantages

1 dragand drop interfaceallows user to create games without writing single line of code
1 GML - scripting language that expand the capabilities of the engine

1 exportinggames to multiple platforms
1

low system requirements

Disadvantages

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

Construct 2

& B w -~ - © = Construct 2 (Administrator) - Layout L
= Home  view  Events

Properties £ Start t1 Layout2  Eventsheetl (2=
=8 — o -
b=

Name trooper
Plugin
Global No

ay ouble-cick a behavior to add: o1
Angle 0 ’ =

Fade

Pathfindng  Physics

Add/ edit
Clickto add, change or remove instance
variables.

Figure 2-2 Construct 2 interface®

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://staticl.scia.net/images/fresh/c2/gallery/fullsize/jpg/behavipamels0l.jpg
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to build standalone games for PC, Mac and Linux. The free version ofdheeelows only to
build desktop browser gamessupport for other available types of builds is included in

Personal/Business license.

Advantages
i easytouse

1 extendible (Javascript SDK)

Disadvantages
1 performance of game is not so well

1 standalonegames run in wrapper

Scratch

CEIRE & Fiev Edtv Tips AR S Sl Iy
rg?  Full 16 Frame Scratch Cat Walk Cycle ju @ Sows | Cosumes | Sounds 49 Soe project page

L7  bygrifipatch

I Motion 3 ‘
J Looks i control ng

Jl sound J sensing %

I Pen l Operators y: 1

I Data I More Blocks.

when backdrop switches to backdrop)

loudness > €1)

X: 240 y: 180 4

1

" ; 4. t size v %
s pesrte 9,48 e
q = 4 wwx@r®
5, ¥ 0 s | R
Stage Scratch Cat Tree_3 Glass-Tal... Glass-Tal... grass3
1 backdrop
Newsackion (ke ?
G/an
grass2 Tree_2

Figure 2-3 Scratch interface®

8 http://news.mit.edu/sites/mit.edu.newsoffice/files/images/2013/20130514110054.jpg
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Scratch is a free visual programming language developed by Massachusetts Institute of
Technology created mainly for teaching children basigsajramming. It is also used by students

or teachers to easily create simple games and animations.

Advantages
1 easytouse

1 free

Disadvantages
1 very limited

1 only simple games can be created

Libgdx

Desktop / Android / Blackberry / i0OS / HTML5 Java gadevelopment 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 wrajgp on a low level operations, it consist of different components

mathematical, physic, etc.

Advantages
1 completely free

1 multiplatform
1 unified API

Disadvantages
1 programming is necessary to create a game

Unreal Engine

One of the most complex and pokshgame engine. It is a very powerful tool, used widely
in large commercial productions. It allows user to create games tatwiathreedimension and
build them to iOS, Android, HTMLS5, Windows, Mac, Linux, Xbox One, PS 4 PS 3. It is free, but
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Epic Gamegharges 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 offeanks to thatprofessional studies

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

. N2F

\ £l
34
L

—
BeEN>NSSPT

® o
B covcrae
®

i T paperstan
o -
®
‘ e

Figure 2-4 Unreal Engine 4 interface

Advantages
1 opensource code

1 Blueprint visual scriptingystem

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

Disadvantages
1 charges royalty

1 high degree of complexity

1 high system requirements

" https://docs.unrealengine.com/latest/images/Engine/Ul/LevelEditor/UE4Interface_5.jpg
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Based on this review and the previous experience of-th€M team, we choosEnity
3DE as the base platform to create an authori
eAdventure editor. Next chapter describes the architechaiefeatures and the journey to create

the authoring component of the new uAdventure platform.
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Chapter3-1 mpl ement ati on

Data model

The main feature behind creating extension is the abilitynfmrt projects created in
standalone eAdventure. To minimize compatibility issues, | 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 usedvaerdion of engine:
Described, Detailed, Documented, HasDescriptionSound, HasSound, HasTargetld, Named,
Positioned, Titled. Each of the models implements the appropriate type of interface.

The class hierarchy is similar to the hierarchy in eAdventuraesTeach 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:

) HasTargetld

Ids
destingX
desting¥

= Fiel
‘a
U'i
_-n
=
2]
.
=
Oi
5]
=
=
“.
e

=M
-]
®,
©
©
©
©
©
©
©
©
0 i
© s
© s
© s
© =
© s
© s
9 s
© s
© s

@
effects %
ENDCHAPTER L
GOBACK @,
idTarget o,
NEWSCENE @,
next @, itemReferences
RESOURCE_TYPE_MUSIC Bl PLAYER NO_ALLOWED
= Fiel -
@
@
a2
a
a
a2

%, defaultx
%, defaulty
%, eits

RESOURCE_TYPE_SLIDES PLAVER WITHOUT_LAYER
RESOURCE_TYPE_VIDEQ % playeriayer
% playerScale
RESOURCE TYPE_BACKGROUND
RESOURCE_TYPE_FOREGROUND

tran
s tran:
ethods
RESOURCE_TYPE_HARDMAP
RESOURCE_TYPE_MUSIC

F
L
°
e
P
°,
addMextScene p
Cutscene
getEffects b
gethext @
getPositionX. %
getPasitiony @ gatD
©
©
©
©
®
®
©
©
©

(-]
13

getTargetid
addExit

getActiveAreas

0000000000000 00DO0000DO0

Slidesce A

Class

 Cutscen

Methed: Fields

@ Slidescene @ canskip
Methods
@ isCanSkip
® setCanSkip
@ Videos

Figure 3-1 Scenes class diagram
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O Named [ item ~ | npc A
HasDescriptionSound == ==
B b Element =+ Element
[ Atrezzo A
Class E Fields & Fields
+ Element N @, behaviour @, alwaysSynthesizer
& Ficds [ :‘;i‘:memed B RESOURCE TVPE ICON @, bubbleBkgColor
| Documentes [ RESOURCE_TVPE_IMAGE @, bubbleBorderColor
B RESOURCETYPEIMAGE Element N [ RESOURCE_TYPE_IMAGEOVER B RESOURCE_TYPE_SPEAK_DOWN
& Methods Abstract Class @, resourcesTransitionTime [ RESOURCE_TYPE_SPEAK LEFT
@ Atrezzo 5 Methods B RESOURCE_TYPE_SPEAK_RIGHT
©  getDescriptionSoundPath = Fields © getBehaviour [ RESOURCE_TYPE_SPEAK_UP
§ getDetalledDescriptionSoundPath @, sctions © geBehaviourinteger B RESOURCE_TYPE_STAND_DOWN
@ getName L @, descriptions L | ® getesourcestransitionTime & RESOURCE_TYPE_STAND_LEFT
© getNameSoundPath @, documentation [ © hem ©  RESOURCE_TYPE_STAND_RIGHT
®  setDascriptienSoundPain @ i ©  setBehaviour & RESOURCE_TYPE_STAND_UP
@  setDetailedDescriptionSoundPath @, resources @ seBehaviourlnteger ©  RESOURCE_TYPE_USE_LEFT
B cethame % retumsWhenDragged @  setResourcesTransitionTime = RESOURCE TYPE USE RIGHT
@  setNameSoundPath CE— @ Nested Types & RESOURCE_TYPE_WALK_DOWN
& adanction b & RESOURCE_TYPE_WALK_LEFT
©  sddResources A & RESOURCE_TYPE_WALK_RIGHT
B RESOURCE_TYPE_WALK_UP
© Element @, honsSorehBubbl
Rectangle © getaction o showsSpeechBubbles
4‘— . 8 oetctions ), textBorderColor
o ' 9 @, textfrontColor
Class ©  getActionsCount | %,
RN ), voice
= Element @  getDescription <1
§©  getDescriptions & Methods
= Fields ®  getDocumentation ©  getBubbleBkgColor
®. conditions @ getid @  getBubbleBorderColor
@, height L o © getResources @  getShowsSpeechBubbles
©, width © isRetumnsWhenDragged ®  getTextBorderColor
@ ® setActions — @ getTextFrontColor
e, ¥ ©  setDescriptions O Rectangle @ getVoice
B Methods ®  setDocumentation e © isAhwaysSynthesizer
@ Barrier © setld e ¥ @ NPC
@ getConditions ©  setRetunsWhenDragged . @  setAlwaysSynthesizer
® getHeight @  setBubbleBkgColor
@ getboints  Fields ©  setBubbleBorderColor
© getWidth @, conditions ®  setShowsSpeechBubbles
@  setTextBerderColor
@ getx @, height
@ g @, influencenres @ setTextFrontColor
@ isRectangular @, rectangular 2 setoice
@ setConditions @, Vector2s ‘ i)
@  setRectangular @, width —_—
©  setValues @, Player ol
@ Clasz
| B -+ NPC
5 Methods
©  ActiveArea & Fields
@ addVector2 & IDENTIFIER
@ getConditions B Methods
@  getHeight @ Player
©  getlnfluenceArea
@ getPoints
®  getWidth
@ getX
©  gety
@ isRectangular
® setConditions
@ setlnfluencelrea
@ setRectangular
@  setValues

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 makemuch 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 whiclbeéeber whole adventure.

26



ADDING UNITY3D AN AU THORING LAYER FOR NON-PROGRAMMERS

Open - O x
Look in: I. Eadventure projects j '@ @ Ej = -

B Fire

B Howy folder

-

File name: IFirE eap j Open

Files of type: Ieauﬁles (*.eap) j Cancel

Z]

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 gpeopriate folder Assets / Resources. The last
operation enables to use the functionality of Unity associated with loading and casting to the

specific assets engine format.

FLALOLALLALE,

ecececovc0 0P E

@ starttlems

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
| used SubParsers from the level of hargll@il 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

| madetwo 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 .anl fied to write some
kind of functions wrapper using C # language to the methods used in the original engine source
code (inwhich SAX is used). However, this approach was not satisfying in terms of time needed
for operation

Second approach is basedpuare C# XML parsing style, based on Systéml XML
structure predicting and storing it into objects of appropriate {yjee in ItemSubParser | try to
select every resource, description, action and effect nodes from root item node, and for each of
them terate through all collection and set parsed objects or attributes values).

It turns out that second approach is more effici@ntporting same game takes several

time less ircomparisorto first Javawrapper style solution (in most casesbout 5 timegaster).

Exporter
Exporting game task is splitted, as in the case of the importer, into smatkaskabl have
created a superior class, Writer, which is responsible for dividing export tasks to minor tasks (for
example, concerning export of single seeanimation, 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
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