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Executive Summary

Freeand-opensourcesoftware (FOSSpromises an attractive alternative to the evielcreasing costs of
commercialmiddleware, which threatens the profitability of modern game development. As MMO
development is typically anrder of magnitude more expensive than classical game development, this
promise seems even more attractive within tisigb segmenof the industry. There is however little
evidence of widespread FOSS usage within the gaming industry. This papeptsitterahed light on
some ofthe underlying reasonghrough performing an itdepth evaluation of the OGRE opsaurce
rendering engindrom the perspective of an MMO developer

The authorshows thatthere are great savings to be had when usihg engineas afoundation when
compared tobuilding a proprietary rendering engine from scrat¢hbut it does not actually offer
significant cost advantages over commercial alternativeshe context of MMO development The
engine alsocomes with the added risk that it virtually unproven in the field of higgnd gaming
although a number of lovend and midrange games based on the engine have shown great promise
Furthermore, vhile OGRE ikighly praised by industry professionélss howeveruncompetitive inhigh
performance gaminglue to its lack of parallelism The author concludes that while using OGRE as a
rendering enginein a highend MMO is almost certainlydoable, unquestioningcommitment to the
enginewould be folly
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1. Introduction

With the reported developmentost of MMO development easily exceeding tens of millions of dollars
(Carpenter, 2003)it would seemdesirableto reduce the development costs through usindpigh-end
MMO game engine, akin to well known FPS game engines asicbnreal Engine, CryEngine or
Gamebryo. Yein spitethe fact that a number of fulleatured MMO game engins (Wikipedia, 2009)
have been created, further investigation does not indicate that thesenmsghave been used in a
significant number of successful MMOs.

In the absence of plausible fd#atured MMO game engirg2 using smallerhigh-end middleware
components would seem to be the second best alternative. While the benefits of asfhgare
components may seem to be blazingly obvious, the costs incurred may however go much further than
the initial price tag/O'Neill, 2008) There are furthermore mixed opinions on the role of middleware in
MMOs in generalamong other due to theolossalrisks that may be incurretdy dependencies on'3
parties Examples of such risks are the middleware provider goingfotisiness, failure to incorporate
middleware into the content pipeline and middleware instability. Openrce software tools and
middleware reduce some of these risks arthve thus been gygested as vital to maintaining the

AY Rdza 0 NB WEMattiNBOGO) G 6 Af A G @

One such opeisource middleware component is the Open Source Graphics Rendering Engine (OGRE),
which has been pr®f I A YSR | & KI @A y & ofahig MBsppgpular dpesio@ e grijphics 2
NEYRSNAY3I Sy3aiaySaao hDw9 KIF&a 06SSy dzi ScBmmergial Iy dzY 6
projects as well as a few derived game engif@gre Wiki, 2009) It has also ke used in commercial

games such asorchlight Pacific StormZombie Driveand MotorM4x (Wikipedia, 2009) Furthermore,

a number of games have been released using game entiatsembed OGREsuch as the NeoAxis
engine(NeoAxis Group)

While this indicates that OGRE is likely to be a viable componesbme categories of gamess irack

record is still unproven as an MMO component. A handful of failed MMOs have used the OGRE engine,
includy’ 3 ot NP 2 S émmubity attnipE to inake an MMO inspired by thafty goals of the
cancelled MMOWish from Mutable Realmsvhich wasoncerenownedfor attempting to bring single

shard scalability to the fantasy MMO gen(®ge Wiki, 2009) In this paper the author will attempt to

prove the viability of using the opesource OGRE rendering engine at thatef a highend MMO,

with a budget irthe tens of millions of dollarsassuminghat this isnot viableif he failsat his task

¢ KS LI LISNWA YI Ay 6akapaérs imaiditidnitdNtbizOidtrddNdEdR. |k ghapter 2, the
author provides a brief introduction dhe methods used as well &mself due to thehighly subjective
nature of the paper. In chapt&, the author reviews a number of games that have used OGRE to assess
0 KS S \p@vencprkiities. In chapter 4 the author interviews a number of developers that have
actual experience with the engine. In chapter 5 the author performs almarsft analysis to assess the
businessviability of OGRE as an MMO rendering engiria.chapter 6 the authoexamiresthe engine
through the viewpoint of a subjegnatter expertand gains hand®n experience with the engine
through the tutorials The resultof the paper are then summarized éghager 7Q dncldsions.
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2. About the author

As the topic of this paper @most entirelyd dzo 2 S OUG A BS | yR ljdzZ ft A4 A DBS o0& ylI
in the field is of relevance to the resuliShis section thus F A RSa | O NASTF adzyYl NB
background for interested readers.

In addition toundergraduatestudies in computer graphics, virtual worlds and other sintibgnics the
author has held a number of professional positions that are of relevance ttofie. Following is a list
of the most recent and relevant positions:

Senior Programmer, CCP Gan{&&/E Onling

Asa senior programmeroh / t DF YS&AW KAIKE & &adzO0S 3 datfeddpha stagdh o 9 + 9
onwards through commercial launch and a number of major expansions @), the author

I Olj dzZA NBR RSSLJ LINY OGAOFE RSaAays RSGSt2LIVSyld FyR 2
and most commercially successMMOs. At CCRsamesthe author focused primarily (but by no means
exclusivelypn the server, networking and databasspects of MMOs

Chief ®ftware Architect, Marimo(Devotion)

Aschief software aNO KA 0 SOG 2F al NA Y2 Wa 7ta 8308BEh2 dutharyuétheradanhh T NB Y
experience in MMO design and developmenhile developing an MMO engine that focuspdmarily

on rapidapplication developmenand qualityoriented methodologies as well as proprietargatabase,

server, network andjamelogic. Devotion was put opermanenthold at the end of 2008 to make room

for what wouldlaterbecomeii K S | dzii K 2 NJa@NetyidtkediAltetdnt® R=&i) GreatioidARC)

Chief Technical OfficeNetworked Alternate Reality CreationgUndisclosed)

As CTO oNetworked Alternatew S £ A (0 & upcddding IMMBfyoen \P009 onwards, the author
continued to increasdnis domain knowledge ithe MMO arena whilearchitecting and prototyping
next generation MMO engine. The author placed focusnuddleware from the perspective of an
MMOQA& NEIjdzZA NBYSy (G a R-pmdicyioR and rdparatiadsddadly 2adkessng the hhiBe
of available options including game engines, rendering enginssrinterface enginesand far more
special purpose middleware componentsit was during thigre-production work that the author
became acquainted with OGREdwasmotivated toperform an indepth evaluaton ofthe engine
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3. OGRE @mesreviewed

To attempt to evaluate whether OGRE can be used to creadtgh-end MMO the author revieved a

number oft KS 3+ YS LINRP2SOGa f XCoyieSRi, 2D0Pandhdd théWikipedia papeh  dzy’ R S
for OGREWikipedia, 2009) The author focusegrimarily on visual fidelity coarsely evaluating such

things asmodelpolygon counts, frame rates, visual effects and animation quality.

To limit the scope of the review, the authonly play-tested games that seemedlt first glanceto either
havehigh-endvisual fidelityor somespecial significance to MMO<s$ecificallythe following:

Torchlightfrom Runic Games
Sacraboafrom Makivision
Motorm4xfrom the Easy Company
Zombie Drivefrom EXOR Studios
Jack Keanfrom Deck13 Interactive
Veneticafrom Deck13 Interactive
Earth Eternafrom Sparkplay Media

= =4 -4 —a -—a -8 -

Asmost of these games actually shipped during the later stages of writing this paper, the author did not
limit himself to reviewing these games alone. However for other gaeszecially thoséhat obviously

fell far below the standal of a high-end project the author considered thescreenshots and igame
videos suffient.

Many games may of course lgrosslymisrepresented by such a shallow examinatim monumental
expectations. fe focus of this paper isowever specifically abot using the opersource OGRE

rendering engine imighendMMOs.! & hDw9Wwa F20dza A& LJz2NBfe 2y QA adz
there was little added value to be had by experienafigpfthe games firshand. Published screenshots

and trailer vides typicallydemonstrate the besexperiences that the developer or publisher believes

that his gamehas to offerin any case The author thuslid not expect tobe able tocreate equivalent

footage withoutspending an unreasonable amount of timemasteting them.

The following subsections descritiee individual games and the autl®@rfindings while evaluating them
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3.1. Alliance: The Silent War

The gameAlliance: The Silent Wdrom Windwardmark Interactive
was built using a proprietary game engine that uses the OG
rendering engine aits heart.

Theprovided screenshotare quite obviously ohigh-end quality and
should have proven immediatelybeyonda shadow of a doubt that a // i
top-notch gamecould be built upon OGRE.The graphics alone were
certainly tripleA material at the timeand K S 3 YSWa a
further drive the point home Interestedreadess areencouraged to
view the trailers online at:
http://www.gametrailers.com/game/alliancéhe-silentwar/2773

The game proved too promising foits own good however
Windwardmark Interactivavas bought out byLinden Labs in 2006 %
The Alliancedevelopment team whichhad strong roots in HarvaraNlndwardmark Interactlve)was
consumedby Linden Laband putto work on Second Life. Alliance wagisequentlyput on holduntil
further notice, and while the game has natfficiallybeen cancellegthree years have passedthout any
evidence ofurther notice

4 z}%//.////t”’t"
W w . AL

A7 2151 4
1) PP PP . 5y VAT CeR
’%1’/{7‘( (% DN windwardn ark /%/Kfﬁ( (A
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3.2. Torchlight

LikeAlliance: The Silent Warorchlightfrom Runic Gamewas built
using a proprietary game engine tham turn used OGRE for
rendering. The gae was well received by the public and the ga
press(Torchlightland has proven to ban importantaddition to the
list of games that use OGRE is in factwithout a doubt the best
game that has been shipped to daising the OGRE engin&his is
perhaps not surprisingiven the factthat the Runic Gameseam

consists of seasonemdustry veterans from titles such aBialo,

Fateand Mythos (Wikipedia, 2009)

Torchlightproves that aop-quality game can be made using OGR
asafoundation Runic Gameplansto expandTorchlightfurther by
releasing a fre¢o-play MMO version in 201QKoh, 2009) The
MMO versionwill alsobe based on OGRRunic Games, 20Q9)

Torchlightdoes not depend otthe use of shaders for iteendering
odzi GKA&A R2Sa yz2id FFSOU GKS
style does not requirghem. The gamedoes not suffer for this
however andby no means demonstrates lesser quality than co
have been expected fromlliance: The Silent Wanad it shipped.

In spite of making little use of dynamic lighting and shado
TorchlightV dighting is quite amamg, which coupled with the
3K YSQa alAfftFdzZ dzasS 2F o5 &2 68
done animations delivers a wonderful ender emotional g2
experience.

Torchlightis quite simply a masterpiecerovingbeyond a shadow j
of a doubtthat OGRE calpe leveraged to make a tepotch gameof
a given artistic style. t lobviouslyhowever cannot be considered

proof that OGRE could be used fall styles, for example infE==

photorealisticgames. This is not a riskhowever for most forms of
MMO development assuccessfuMMOs commonly useart styles

that are intendedto endure the test of time, remaining classica
long after launchin spite ofcountless graphics revolutions. Sug
artistic styles rarely challenge the graphics hardware aredthus
rarely photorealistic.
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3.3. Motorm4x

Motorm4x is an unconventionabff-road driving game
from The Easy Comparfiat emphasizes allowing the
user to travel freely over interesting and detailed terrain
AY | odl yRO2EG Tl akKAzyo

While lessvisuallyintriguing thanAlliance and far less
artistic than Torchlight Motorm4x demonstrates
commercially acceptable visual fidelityn a photo
realistic simulation. The game isertainly not without
flawsbutitR2S8a o0Ay G(GKS | dziK2NR&a 2LIAYAZ2ZYy0 RSY2yaidN) GS
the highest quality poto-realistic rendering that has
been shipped to date using the OGRE engine.
Motorm4xQ development tearrdoes however consist of &
industry veterans from games such dsidden &
Dangerousand Mafia (The Easy Companythus the
results are not that surprising

Visual areas of note includéerrain, atmospherics
vehicles and outdoor lightingall of which are quite
pleasing and professionally done. The team has done
excellent job, so finding visual flaws in the gamea
pleasantly daunting taskalthough the author did
experiencd: o L2 LILJA y 3 & KalreRudt ofthed
engine only rendeng shadows on objects that are fairly
close to the player. This putdotorm4x in the same
category asTorchlightand Sacrabar (mentioned later
in the paper) that seem tavoid fulifledged shadows.
There were also some issues with headlights, wh
seem to be implemented as leflareswhichsometimes
AKAYS (KNRdJzAK (Fikally, t@efsuking t
work alsoleft somewhat to be desiredbut this is rather
an artistic flaw than an engine flaw

The gamehas a quite good overall lockndfeel that
would probably suffice for a photorealistic or modern
MMO.
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