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Abstract

The present article aims to describe the efforkemain order to create a generic computing solufimnthe most
recurrent problems, usually found in the productimintwo dimensional, sprite-based videogames, nmrmn
mobile platforms. The developed system is a wellicapipn that fits within the scope of the recembud-
computing paradigm and, therefore, enjoys all of @dvantages in terms of accessibility, application
maintainability and scalability. In addition to thenctional issues, the system is also explainetims of its
software architecture, since it was planned andlémgnted in the perspective of attaining an easyaintain
application that is both scalable and adaptabledifidnally, an algorithm is also proposed, seekingfind an
optimized solution to the problem of space distidoufor several rectangular areas, with no ovepapg and no
dimensional restrictions, neither on the final angement nor on the arranged areas.
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1. INTRODUCTION

Facing a growing activity in the last thirty yeatbe
market of electronic entertainment of which
videogames are the most preeminent representatives
moved, just in 2007, over 41 billion dollars acrdke
whole world. This value far surpasses the onesepted,
for the same period, by the movie industry [Alve320
However, the production of videogames that match
current market standards can be a daunting tasée $i
may require expertise in several artistic and tetdgical
fields, especially when the new title is intendedun on
advanced consoles or personal computers.

Still, there is a particular kind of videogame whos
production is much less demanding and still enjays

only a casual game can be used by almost anyoeg, th
can also be used almost everywhere.

However, although being simpler to create and itiste,

the production of a new casual title may still riegquhe
same specialized skills that the more traditionall a
advanced videogames do — only perhaps not so deeply
Even though it's possible for a single professidodiave

all of the necessary skills, such is not, indeetkalistic
premise. It's far more common — and, perhaps, even
preferable — to invest in multidisciplinarity andlist a
team of various professionals, skilled in each loé t
required fields of knowledge. Clearly, this willilbg an
extra effort to be made, in order to combine tlstinct
works (e.g. art, written texts, sound) into realiseful,

wide acceptance by the consumers: the casual gamed’rogrammatically accessible resources.

Being much smaller (in every aspect) than a trawlti
title, this kind of game also has much simpler sudad,
thus, requires a far less dedicated gamer profiles
contributes, of course, to widening the range of it
potential consumers — in fact, they have a possités in

Also, there is a peculiarity in general videogame
development that may promote more constraints 90 it
production. In a nutshell, the game has a condegit t
must not be lost during its development. This cphce
defines the user experience, general gameplay and

just about anyone who wishes to spend some timeprovides a detailed overview on how the game should

entertaining themselves. Furthermore,
widened use scenarios can still be extended ifjimee is
targeted to run on mobile platforms. That way, agilule
use context can be identified in every place wiseigh a
platform is able to operate. Summarizing this poiat
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these alreadyperform once implemented. Being such a comprehensiv

and abstract idea, the game concept may also clud
subjective impressions and other not so easily
transmittable aspects. The responsibility of manntg

the development processes oriented to this concept
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usually falls upon one professional, the game desig to merge their different outputs and to make sineyt
who must be, before anything else, a creative andintegrate, as intended, into the developing game.
resourceful person with some technological andstiati
perceptiveness. Then, in order to create a ganteigha
true to its concept, another of the game desigrrties

There are several such applications on the well eae
being specially oriented to assist in a specifiskta

b Particularly for sprite based videogames, a mosfulis
refers to coordinating those heterogeneous teamerew  f,ctignality relates to sprite packing. This means

its members may have their own professionally-gjmeci aggregating the images that compose a sprite's
technological languages (that can even be, to SOMeynimations, the frames, into new, bigger images, th
extent, quite_hermetic). _Sin<_:e a signif_ic_ant pafritiee atlases, in an optimized — but not necessarilynugdti-
deS|gne’r’s_ tasks consist in transmitting the game way. In fact, the frames usually come from theststi
concept's ideas to the development team, it folloh& 5 create them arranged in larger images, known as
the threat posed by the occurrence of communication

. . i strips. These strips are rather raw resourcessaaihg as
m|s_und_erstand|ngs can be exceptionally dangerotiseto they have a lot of unused space between the frameg,
project itself.

are too much “unwieldy” to be used in the final gwot.

To reduce thgossibility of human error emerging from Indeed, since these large images would have todmet

the natural language’s intrinsic subjectivity, @ueing into memory, using them directly would inevitabsult
solution is frequently adopted: the usage of gaditng in increasing a game’s memory requirements. Sgriges
applications. These systemsffer, through interactive  packer typically operates by receiving the already

and friendly user interfaces, the possibilty to frames, making an arrangement out of them and
parameterize certain game properties that furthes the exporting both the produced atlas and the necessary
game player's experience. Such kind of solution ban  metadata references that allow external agents {leeg
found both in amateur and professional game game engine) to univocally refer to a specific feam
productions, since they all have the same basicwithin the atlases larger scope.

requirements. However, mainly due 10 resource yoyever, these free sprite packers fall short dhde
availability, there are notable differences betwebe truly supportive applications, because they do jhat -

two. While industrial edit.ors_ use to be Iarger;e'rmally pack the frames passed in as input - while negigdtiat
developed, desktop applications that provide SUMPOR  there are other frame related tasks to accompdish €ut

wide range of tasks, the editors used in amateury,om oyt of the strips or parameterize the sequeti
productions tend to be smaller, single-tasked apptins are, in fact, the animations themselves). Some plk&m
that are developed by other amateur producers, who, ¢ these free editors, programmed in various laggsa

then, distribute them freely over the web. Beingéa 14 be the Packbrfrom the 2D Slick Game Library,
applications, the industrial editors also have meffert 5 the Image PacKeEven though these applications are
applied to their development and, as so, they @ n gee)y distributed over the Internet, they are mae web

lightly re_p_laced or_discarded_. Insteaq, every tia_lneew applications:; instead, they are small programs thast
and sufficiently valid production requirement asisthey be downloaded and locally executed on the client

are likely to be subject of maintenance intervergjowvith machine. As previously stated, none of them alléovs

the purpose of adding, altering or removing ex@tin  4nyihing else than packing the frames and someotio n
functionalities. Such maintenance procedures can beégyen have anything but rather rudimentary atlas

achieved by creating software patches or, morenpfig composing algorithms.
tampering directly with the editor's source codé&hér ) . . L . .
way, the needs that motivate these “ad-hoc” intetives With the intention of simplifying the implementatiof
can have some degree of urgency which may force theSUch algorithms, the developers often place orutiees
maintainers to disregard the (eventually) existomgle ~ the responsibility of making some very important
architecture and methodologies. This will end up in decisions, like the final dimensions of the produedas.

posing difficulties to future maintenance tasks. This may have significant impacts on the applicdio
real utility and even contribute to degrade its

performance since not only direct user interventiath
be required, but also it makes way for poor dimemesli
choices that may imply large amounts of unused. area

Besides from programmatic disadvantages that this “
hoc” development methodology is likely to impatiet
application’s user interface also gets prejudidadfact,
specific widgets that once have been assigned e¢oatg
on specific areas of an interface, may now find 2. THE 2D GAME EDITOR ON-LINE

themselves competing with lately developed contitwds The system proposed in this paper, named 2D Game
offer whole new functionalities. Such occurrences a Editor On-line (2DGE-O), consists of a web applimat
hardly positive for already experienced users, enghe intended to provide support for the most recurtasks
unlikely case that the developers had the timeatefally found in two dimensional, sprite based videogame
plan the alteration, and may ultimately lead totwafe production. These tasks include: strip loadingestle
abandon [Cardoso08]. cutting of the frames embedded on a loaded strip;
On the other hand, because the free editors used ifRligning the sequences of frames that composeit’spr
amateur productions are independent applicatioms, t

production lines that use them will have to incledi®rts ! http://slick.cokeandcode.com/
2 http://www.pascalgamedevelopment.com/forum/indep.p
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animations and exporting the manipulated infornratim
standard formats, such as XML angng atlases. To
further enhance the exporting process, an algoritlams
been perfected to automatically create optimizéakas.
One of the system’s key features lies on its strend
user orientation and, to this end, much attenticas w
devoted to its user interface. The system is impleted
with a mix of technologies, like PHP and MySQL te t
server side and, on the client's end, DHTML, Java
Applets and AJAX for asynchronous communications
with the server. Fig. 1 shows the frame cutting l&pfon

the right, below the “Strip blaze” label), embedaedthe
system’s general web interface.

| Strip “blaze"

Fig. 1- 2D Game Editor On-line interface overview.

An essential difference that conceptually distispes
this solution from the ones described in sectidied in

its way of integrating the multitude of tasks, resay to
produce a videogame, into a single concept, thggtro
This integrative perspective closely resembles dhe

that is traditionally found on industrial game edit

2.1 Game Edition in Cloud Computing Paradigm

The 2DGE-O is a web application that, accordingh®
NIST’s definition of Cloud Computing [Mell09], adtes

to the Software as a Service Model. This meansttieat
user does not control or manage the underlyingdclou
infrastructure, and it offers all of its functioiteds with

the sole requisition of a thin client interfacen-this case,

a regular browser and some of its common resoulikes,
the JVM’, cookies and JavaScript enabled. This allows
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another objective of the 2DGE-O is to provide tlasib

for future functional module development. In thense,
there was a necessity for programming methodologies
that contributed to maintaining the code as human
readable as possible, while defining clearly the
procedures to follow when creating new components.
Such sort of problem is not new in the scope ofveanfe
engineering. In fact, these requirements are savcamy
encountered, that they have given origin to moaa thne
solution meant to solve them, generically refertedas
“architectural patterns”. This concept is definesl an
“idea that was useful in a specific practical contard
that is likely to prove useful in othéfg-owler96].

There are several architectural patterns that eafoode
methodologies and, at the same time, keep a close
attention to the user interface and its respective
mechanics. The most representative would be theeMod
View-Controller (MVC). In spite of having been firs
proposed to be applied oSmallTalk environments
[Krasner88], this pattern was the most adequatéhdo
2DGE-O characteristics. The MVC imposes, as stated
[Buschmann96], the separation of an applicatiowdec

in triads made of three functional components, eting

to the responsibilities they assume in the system’s
functionalities: the Model is responsible for thetal and
provides the methods to operate on it; the Viewdees
the corresponding model’'s information to the used,a
lastly, the Controller reacts to and makes decssimesed

on user input. The user interface (or parts ofifprmed

by View-Controller pairs. Such pairs can be coneect
directly to another triad’'s Model, if the necessary
methods are already implemented in it. This warater

to create a new functional module and expect it to
integrate smoothly into the already existing irded, the
programmer must implement only — in the best case —
new View-Controller pair and associate it with deady
existing Model. Of course, if there is no Model ttha
already performs the actions required by the neiw, pa
then a new one will have to be implemented. Such we
defined procedures contribute greatly to maintdie t
2DGE-O’s code legible and organized after such
alterations are completed.

for a game development team to be geographically 2.3 The Atlas Composing Algorithm

dispersed and still be able to collaborate on thmes

The usage of texture atlases in games can brings man

game projects. In another perspective, that of theadvantages to their performance and this is especia
developer’s, the main advantage that emanate fromirye when the game is intended to run on low resalr

basing such a system on the web, is the possilofity
focusing the maintenance efforts on just one cdphe
application — precisely the one that is installed the
production server. Any modifications performed biist
server's deployed 2DGE-O instance will instantly be
made available for all of its users.

2.2 The System'’s Internal Architecture

Noting the enormous product variety on modern
videogame’s market, one can infer that is imprattie
to create an editor that attends to all of thisustdy’s
requirements. Then, to cope with this impossihility

3 Java Virtual Machine.
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platforms, such as mobile phones. They allow saving
memory that would, otherwise, have to be allocated
very consuming tasks, like image swapping. Since a
game might have several sprites rendered simultehgo
on screen, these operations can turn into condittera
nuisances.

An algorithm, proposed by[Scott], configures an
interesting option to solve the problem of packiag
number of rectangular areas (the original proposal
considers these as being lightmaps) into a fairly
optimized image. To this end, it represents a two-
dimensional empty area (the atlas) as a binary tlrat
registers growth whenever new images are added and
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arranged. Nonetheless, there are some issues éth t 4. CONCLUSIONS AND FUTURE WORK
described approach that drastically detracts fram i
namely, it assumes the final atlas dimensions to be
knowna priori or, at least, an upper bound for them. This
is not a very practical solution, since the useitksend up
searching for a satisfactory result througheaerate and
test (or trial and error) methodology. To avoid this, it's

necessary to find a way to provide more autonomyiéo  ajsq  hecause the source code is solely locatedhen

algorithm. server, the client-server model eases the efforts
We found a solution by supplying an empty rectaagul associated to application maintenance. This waynwvh
area of unlimited dimensions and define it as theeb  necessary to alter the current version, the maiataican
upon which the arrangement will be made. Inside it, intervene directly on the server, while keeping ¢hents
another rectangular boundary will be kept in memory unaware, or unaffected, by the operations.

first with dimensions set to 0 and then, as moaenés
are added, it will be iteratively enlarged to accoodate

The 2D Game Editor On-line results of an innovative
approach to a recurrent problem, i.e. the cloudptimg

paradigm’'s answer to the game edition’s requirement
Put simply, the system is a web application, a@uss
through common browsers, which allows for remote
collaboration between geographically dispersed $eam

Because of the MVC pattern applied to the system’s
. , : architecture, the system ends up being highly btala
them. This area is referred to as the “frontierheTkey

feature of the algorithm lies in an heuristic afgmto that functionally flexible and rrTalntalnabIe. o
provides guidance every time this frontier needs to "€ users feedback during the tests was very ipesit
expand. Many approaches were attempted, but the mosHOWever, despite the fact that the 2DGE-O gives$ ful
satisfactory results have been achieved when using SUPPOrt to sprite manipulation tasks, there areiabrer

special scalar measurg, that, for any rectangular area, ©f improvements to be done on the already implegeent
shorter side ., ., . . . functionalities, which will greatly add to the sgst's
k= longer side " It's trivial to deduce that, for any given usability and performance. As an example, the atlas
rectangle0 < R < 1, and that? = 1 only when the area  composition algorithm could be further optimized if
is a perfect square. The algorithm starts by catmng the allowed to operate with rotation. This way, before
averageR for the whole population of frames that will be deciding to expand the current atlas’s frontierse t
arranged. Then, it proceeds to successively imgettie algorithm should attempt to reinsert the same fraafter
frames and, whenever one is encountered that céenot a 90° rotation. As future work, there will also be
arranged inside the current frontier, the algorittuit implemented a undo/redo functionality that alloveens
expand its borders, choosing the resize that grdmgs  to revert their work to previous states, as welthesuser
closer proximity between the frontier's owt and the suggested refinements to the zooming tool (referdmn
frame population’s averade section 3). Additional user test to evaluate thsteay'’s
3. USER TESTS usability and performance will also be performed.
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