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RealityServer OverviewÐ RealityServer Architecture

RealityServer Overview

RealityServer� c is a scalableserver-basedplatform for developing and deploying
intranet- and internet-based3D applicationsand3D application services.1

The RealityServerarchitecture allows the creation of multi-user 3D applications
and 3D application serviceswithout client processingrestrictions. The application
stateandrenderingaremanagedby theserverinsteadof putting theresourceburden
on the client. Only a sequenceor encodedvideo streamof renderedand suitably
compressedimagesis delivered to the client. Theseimagesare displayableeven
on light-weight wireless mobile devicessuch as PDAs and smart phones. The
bandwidth requirementsfor transmitting an imageremain bounded by a constant,
independent of the complexity of the 3D data the user is interacting with. The
RealityServerarchitecturepermits the simultaneousreal-time generationof avideo
streamper user, interactively generatedandencodedon the serveranddecodedand
displayedon the client.
By decouplingcontentcomplexity andquality from client capabilities,RealityServer
avoidsrestrictions imposedby limited client capabilities,andallows scalableimage
quality andcontent complexity, unrestricted interactivity andrandom accessto 3D
data,protection of intellectual property aswell ascollaborativeenvironmentsÐ all
from any internet device,anywherein the world, at any moment in time.

RealityServer Architecture

Figure 1 on page 2 shows the architecture of RealityServer. This architecture
provides a ¯exible framework for handling incoming client requests,manipulating
the userstate,handling renderingoperations,andtransmitting information backto
the client.
A typical client for RealityServeris a web browser, either with or without a player
plugin such asAcrobat � c. In the context of RealityServerapplications,a player is
an auxiliary program that optionally canbe usedto minimize latency and achieve
a higher interactive speedusing reduced stand-in 3D data sets,especiallywhen
operating in an off-line setting.
The client communicateswith the serverthrough the internet, using either HTTP
or SHTTP . On the serverside, all communications are routed through a multi-
plexer, which distributes requeststo either RealityServeror anHTTP server. After
processingthe request on the server-side, a responseis delivered by the HTTP
serverto the client.
When RealityServeris usedasthe 3D component of a service-orientedenterprise
software platform, the multiplexer may route requeststo other enterpriseapplica-
tions that interact with the RealityServerplatform.

1Internet-based3D application servicesarealsoreferredto as3D WebServices(in this document). Due to its 3D
ServiceOriented Architecture (3D SOA), RealityServercanbeintegratedasthe 3D componentinto service-oriented
softwareplatforms. It alsoprovides the platform for the deployment of 3D SoftwareAs A Service(3D SaaS).While
ServiceOriented Architecture and SoftwareAs A Serviceareby now well-establishedterms, the 3D variantsmade
possibleby RealityServerareintroduced in this document.
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RealityServer OverviewÐ RealityServer Architecture

Figure1: RealityServer-based3D ServiceOriented Architecture
(3D SOA).

Among the unique advantagesof the RealityServerarchitectureare:

� Optimized hardware use: As demandsgrow, the provider of the servicecan
easily upgrade the server capabilities. It is no longer necessaryto demand
that end-usersupgrade their computers, use speci®coperating systems,or
download plugins. Each of thesedemandswould limit and compromise the
size of the target audience,aswell asthe complexity, security and quality of
the 3D data,while the serverapproachimposesno limits and reducesthe total
costof ownership by the optimal useof resources.

� 3D data re-use: 3D data is createdwith software applications such asDas-
sault SystÁemes'CATIA � c, SolidWorks' SolidWorks � c, Autodesk's AutoCAD � c,
Inventor � c, 3dsmax � c and Maya � c, and Avid/Softimage's SOFTIMAGE � cjXSI � c

in all stagesof product design and manufacturing as well as in architecture
and engineering. The resulting 3D data is much too large to download to
a client, but it is manageableon a server. RealityServercontains variants of
mental images� crendering software mental ray � c,2 which is already integrated

2For more information about mental ray, seethe mental ray white paperavailableat www.mentalimages.com
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RealityServer OverviewÐ RealityServer Integration

into theseandother leadingdesignand3D datacreationapplications. Further-
more,RealityServerenablesthe import of standarddataexchangeformats such
asU3D, DWF, and3D XML.

� Con®dential data stays con®dential: The architecture of RealityServeren-
suresthat usersneverhaveaccessto the original 3D data,while still beingable
to interact dynamically with it.

� Persistent storage independent of user location: SinceRealityServeris in-
formed about all interactions of the client with the 3D data, it can provide
persistentstoragefor usersindependentof their location. ªCookiesº, which
arecommonly usedto store userdata,arenot needed.

� Server-basedcollaboration: RealityServerallows avirtual 3D environment to
be sharedamong multiple usersfor purposesof collaborative design,design
review, or multi-player games.A key featureof RealityServeris the consistent
and ef®cientmanagementof private dataavailableonly to a client, suchasthe
current viewpoint, andpublic datathat is the samefor all clients.

� Optimal performance and dynamic load balancing: RealityServerexploits
data coherenceto optimize computation and load balancing,using advanced
proprietary caching, scheduling, and data ¯ow managementtechniques. In
situations such as online modi®cation of the databaseby userswith unpre-
dictable impact on scenecomplexity, RealityServeris able to provide graceful
performancedegradationof the system.

� Reliability: Data is stored in a highly redundant, distributed way in scalable,
massivelyparallel serverhardware, guaranteeing24/7 operation evenif indi-
vidual nodesfail.

RealityServer Integration

The RealityServerarchitecture allows the seamlessintegration of 3D applications
servicesinto an application service-orientedsoftware architecture. As shown in
Figure 2, it enablesenterprisesand service providers to integrate RealityServer
seamlesslyinto their existing application servicesdevelopment and deployment
processes.

Integration of RealityServerinto existing enterprisedevelopment processespro-
videsfundamentalbene®ts:

� Leverage existing applications and 3D data: By using 3D datacreatedwith
CAD and Digital Content Creation (DCC) software products, optionally in
conjunction with Product Lifecycle Management(PLM) solutions and other
enterprisesoftwaresuchasCRM, enterprisescanleverageexistingapplications
and3D data. This allows for timely, ef®cientandcost-effectiveuseof 3D data
that may changeover time.

� Seamlessintegration of 3D applications with line-of-business applications
and services:The RealityServerplatform allows for developinganddeploying
3D applications that support new service-orientedonline processesin-house,

c
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RealityServer OverviewÐ BasicRealityServer Runtime Services

Definiti on of interacti vity with  the possible 

use of suitable 3D applicati on development 

tools such as the JavaScript  and C++ APIs

3D content  developed with CAD and 
DCC softw are packages

Deployment  of RealityServer applicati ons and applicat ion services

Display of applicati ons and applicat ion services on client applicati on, for example a browser with  or 
wi thout  a player plugin

Integrat ion of enterprise applicat ions in 

Reali tyServer development  environment

PLM Other enterprise softw are applicat ions

CRM,É

Figure2: RealityServer integration into an organization's existing pro-
cessesfor developing and deploying 3D applications and 3D
application services.

with businesspartners, and with (or among) external users. Enterprisescan
complement and extendexisting or newly-developed web services,aswell as
B2B, B2C, and C2C processesbuilt upon theseweb services,with interactive
3D datacomponents.
As RealityServeris scalable,3D applicationsbuilt on it cansupport thousands
of simultaneous,online users. This is of particular value to all companies,
including manufacturing, retailing, navigation,entertainment,exploration and
research,which have large and ongoing investmentsin original 3D data and
require remote accessto it or want to provide a platform for the creation of
3D Web Servicesand mash-ups,for example,by combining searchwith 3D
information or data.

BasicRealityServer Runtime Services

The following basicruntime servicesare provided by RealityServer2.1. Features
that areplannedfor availability with a later version of RealityServerare identi®ed
accordingly. In addition, application developerscan create application-speci®c
servicesusingRealityServer'sextensiveAPIs.
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RealityServer OverviewÐ BasicRealityServer Runtime Services

Remote and Secure Accessto 3DData

RealityServerallows 3D data to reside and be processedentirely on the server,
allowing the largestof machines,or groupsof machines,to processactionson even
the largest3D databasesand display the resultson remoteclients. By neverletting
the original 3D data leavethe server, or giving direct client accessto it, it remains
secure.

Multiple Online Worlds/Data Sets

RealityServerallows for an unrestricted number of 3D datasets(ªWorldsº) to be
accessiblesimultaneously.

High-Quality Visual FeedbackUsing Server-SideRendering

RealityServercanre¯ect client interaction by renderinganimageof the most recent
stateof the 3D dataon the serverandby sendingthis imageto the client. The only
client requirement is anHTML browser.

RealityServercanalsosenda video streamto the client device.3 This is especially
useful when the frequency of the client interactive operations approachesvideo
frame rates or a sequenceof such operations is performed automatically on the
server, for example,apre-determined(or anticipated)motion.

Note: Rendering and video streaming can be processedin real time in certain
rendering modeson the server. However, latency and bandwidth restrictions may
adverselyaffect real-time interactivity on the client side.

Simultaneous UserAccess

Serveref®ciencyis maintainedby loading the 3D datainto the serverdatabaseonly
once, when the RealityServerapplication is started. The RealityServerdatabase
managesuser accessto this data and maintains its state. Basedon the application
codewritten to support datasharing,the RealityServerdatabasemay createcopies
of 3D data objects such ascamerasto provide personalizeduser experiences.Si-
multaneous processingrequests,such as rendering, impact server resourcesin a
sub-linearmanner.

Collaboration Using Shared Data

Multiple usersmayalsohavecollaborativeaccessto thesamedata. TheRealityServer
databasemanagesuseraccessto the databasedon the application codewritten to
support collaboration. Becausedata is sharedand ªprivateº instancesof 3D ob-
jects are createdonly as needed,an increasein the number of participants in a
collaborativesessionhasasmall impact on serverresources.

UserInteraction With 3DData

Users can act on 3D data remotely from the client. Basedon client application
codewritten for the user interface,useractionsmay trigger processingrequeststo
the server. Depending on the parametervaluessentwith the client requestand the
serverapplication codethat is executedin responseto the request,3D dataon the
servermay be updated,and an imagerendered(or a streamof imagesin real-time
mode),andsentto the client to provide visual feedback.

3To be implementedin a future release.
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RealityServer OverviewÐ RealityServer Application Development

Specialclient softwareisnot requiredto view thevisualrepresentationof RealityServer
3D dataon userdevices.A browser that supportsHTML andJavaScriptissuf®cient
to be usedasa front-end interface(and display) for a wide rangeof RealityServer
applications.

Client Interactivity Using Synchronization

Applications requiring minimal latencycanuseanoptional third-party client player
that synchronizeschangesof simpli®ed representationsof 3D data on the client
with the original 3D data on the server. Synchronization allows usersto request
high-quality renderingsof the original 3D dataat any time.

RealityServer applications can utilize mental mesh� cfunctionality provided with
RealityServerto optionally simplify and/or compress3D data for use in an op-
tional third-party client player, basedon properties speci®edin the application
code. RealityServerapplications can handle synchronization of the 3D data but
the synchronization request must be triggered from the client application code.
Optionally , third-party client applicationscanpermit de-synchronizedoff-line op-
erationson the basisof reduced3D datasetsalone.

RealityServer Application Development

The RealityServerplatform allows the import of 3D datain RealityServerapplica-
tions. TheRealityServerAPIs allow developersto write applicationcodeto interact
with 3D dataandto integratesuchRealityServerapplicationswith other enterprise
applicationsanddatabases.

Importing 3DData

As shown in Figure 1, 3D data is createdusing leading Computer Aided Design
(CAD) or Digital Content Creation (DCC) software products, or both. Many of
thesesoftware products canexport content from native formats to the .mi format,
which is supported by RealityServer. The .mi format preservesas much of the
original 3D dataaspossible.
Becausethe .mi format is an open and extensivelydocumentedstandard3D scene
description format, developersmay additionally input 3D data in the .mi format
from other sourcesandvia API-based integration.

Furthermore, a number of 3D formats are supported by RealityServernatively.
Theseinclude (or will include)U3D (ECMA TC43), DWF, 3D XML, andCollada's
Digital AssetExchange(DAE) format.
Shading-relatedde®nitionsarede®nedin MetaSL,mental images'suniversalshading
language.4

Interacting With 3DData

3D data imported into RealityServerapplications is static. Developersmust write
the application codethat enablesusers,individually or collaboratively, to visualize,
manipulate,or modify 3D data.

4For more information about MetaSL, seethe mental mill T M White Paperavailableat www.mentalimages.com .
The last chapterin this documentexplainswhat MetaSL is andhow it works.
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RealityServer OverviewÐ RealityServer Application Development

The JavaScriptand C++ APIs provided by RealityServer let developersaccess
the 3D data loaded into the RealityServerdatabaseat runtime. The APIs enable
developersto createRealityServerapplicationsthat presentstaticor interactive3D
data to users. The APIs support collaborative, aswell as individual interaction.
Developerscanusetheir favorite tools when working with theseAPIs.

The APIs canbeusedto write application codethat allows userto interact with and
modify theappearanceof objects,their arrangementandvisibility , theenvironment,
and the viewpoint. By default, data is sharedbut the APIs can be usedto de®ne
private datasuchasacamerafor eachuser.

TheAPIs canbeusedto write customapplicationcode(CAC) thatallowsRealityServer
applicationsto integratewith enterpriseprocesses,applications,anddatabases.In-
tegratedapplication softwaremay include for example,renderers,players,interpo-
lation engines,physicsengines,statemachines,3D modeling and 3D datacreation
systems,PLM andCRM systemsandservices.

Optionally , RealityDesigner� c plugins areprovided for DCC software products to
generateRealityServerapplications. Seepage17 for more information.

c
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RealityServer Platf orm Architecture

RealityServerfeaturesa highly modular software architecture. The main modules,
asshown in Figure 1 on page2, aredescribedin this chapter.

Rendering Module

The neurayT M renderingmodule of RealityServercontainsseveralrenderers:

� High Quality: A raytracing software renderer. It usessmart, versatilealgo-
rithms to support progressive,photorealistic rendering of large and dynamic
scenes.Rendering options include global illumination, image-basedlighting,
ambientocclusion,adaptiveimagesampling,pixel ®ltering, andsoft shadows.
MetaSLsurface,light, andenvironment shadersaresupported. Frameratesare
subjectto the sizeof the imagebeing rendered,shadingand scenecomplexity,
and resourcelimitations.

� Real-Time Ray Tracing: A real-time raytracing software renderer. It uses
innovative,subtlealgorithms to renderphysically accurateimagesthat simulate
shadows,Fresnel/glossy, re¯ections and refractions.
This rendererusesbuilt-in shaders.Frameratesaresubjectto resourcelimita-
tions.

� GPU: An extremely fast rasterizer renderer. It usesmulti-threading, and the
mostadvancedhardwaregraphicaccelerationtechnologiesto renderproduction-
quality images.It is particularly notablefor supporting the renderingof images
of unlimited size, its very high sampling per pixel, and its soft shadow maps
andsample®lters.This rendererprovidesperfecttransparency, ahigh dynamic
range,andproduction-level shaders,including re¯ection basedon environment
shaders.
MetaSLsurface,light, environment, andvolume shadersaresupported. Using
frustum culling, occlusion culling, and hierarchical sceneoptimization, frame
ratesmay be real time; but frame ratesare also dependenton the size of the
imagebeing rendered,shadingandscenecomplexity, and resourcelimitations.

� Sketch: A special-purposerasterizer renderer for technical and architectural
designs.It usessophisticatedalgorithms to enhanceobject assembliesby ren-
dering only their perceptuallyimportant edgesof objectssuchasthe silhouette,
border, andcreaseedges.The renderedimages,which aresimilar to blueprints
or imagescreatedfor designstudies,enableusersto easily perceivethe posi-
tion, layout, andspatialrelationshipsof visible andoccludedpartsof complex,
aggregateobjects.

TheRealityServerarchitectureallowsthesupport of additional, application-speci®c
renderers.

Database

The RealityServer databaseis designedto support the ef®cient storage of data
required by applications that support multiple and possibly collaborating users.
RealityServerdatamanagementis basedon the following concepts:
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RealityServer Platf orm Architecture

� Transactions: Transactionsbracket operations such as running scripts and
rendering. For the duration of the transaction, the view of the databasere-
mains unchanged,regardlessof how many other transactionsare modifying
the databaseat the sametime. This behaviorenablesscriptsor renderersto run
safely evenif another script run by another request is deleting or modifying
the samedata.
Scriptsnormally do not needto beawareof transactions;they areautomatically
started when an incoming HTTP request or other event starts a script, and
stopped when that script terminates. RealityServer functions are provided
however, for scripts that need to publish changesbefore they have ®nished
running.

� Worlds: Worlds are scenesloaded by scripts. A RealityServer function is
provided for this operation. A script canwork with asingleworld only at any
time.
Databaseaccessesautomatically apply to the most recently loaded world.
Worlds do not interfere with eachother eventhough eachworld may be using
similar namesfor databaseelementssuchas"cam" for the camera.
A script canload ªsub-worldsº namedassembliesinto aworld. Subworldscan
beusedfor example,to populateashowroom with objects.

� Sessions:Sessionsrepresentusersessions.Sessionsprovide continuity between
successiveHTTP requestsmadeby a user. A sessionis identi®edby a session
ID (an encoded64-bit number) in the URL. RealityServerusesthe SID in the
URL, to load the script that is run in responseto the requestinto the correct
session.Sessionsaretypically createdby a login script.

� Scopes:Sessionsnot only join a world but also join a scopethat de®neshow
datais retrieved from the database.After aworld andscopearejoined, scripts
run in ausersessionareautomatically placedin this world andscope.

� Scopelevels: Scopelevelsde®newhich sessionscan sharedatabaseelements.
Initially , the entire world is in the default public scope. This meansthat
when the current transactionends,all the changesit hasmadeto the sceneare
publishedto all new transactionsthat start after that point, regardlessof which
sessionthey arepart of.
Conversely, if data is in a private scope,then eachsessionseesits own private
copy. If a transaction makes a change,only future transactions started in
the samesessionwill seethat copy; all other sessionsseethe original data or
their private changes.A RealityServerfunction is provided to makedatabase
elementssuchasthe cameraprivate.
In addition to the public and private scopelevels,there areintermediatescope
levels for the databaseelementsof a scene. For example, in a board game
where the shapesof the piecesarepublic, the positions of the piecesaresetto
an intermediatescopelevel, and the camerasareprivate. De®ning thesethree
scopelevelsenablesmultiple instancesof the board gameto exist, players in
a gameto sharepieces,and the player views of the board gameto be private.
By convention, public is level 0 and private is level 255. An intermediatelevel
might be1.
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RealityServer Platf orm Architecture

� Scopestacks: When an application usesintermediatescopelevelsthen a scope
stackis createdwhen ausersessionjoins theseintermediatescopes.The scope
stackis usedby RealityServerto determinewhich sessionscanaccessandshare
the dataelementsin intermediatescopelevels.Using the board gameexample,
the scopestackenablesRealityServerto determinewhich board gamea player
belongsto.

JavaScript Interpreter

JavaScriptoffers a familiar and conciseway to encodeapplication logic. It of-
fers a uniform development framework for RealityServerapplications and their
user interfacesbecausebrowsers(and 3D plugins suchasAcrobat) areexecutinga
compatibledialectof JavaScripton the client side.

RealityServerprovides:

� A server-sideJavaScriptinterpreter which is anECMA-compliant opensource
implementation of JavaScript

� A direct interfaceto the RealityServerdatabase

� Support for JavaScriptServerPages,which support the executionof server-side
JavaScript,and the delivery of dynamic HTML to the client

� Support for Server-Side JavaScriptto enablethe execution of scripts on the
serverwhich do not contain (dynamic) HTML

C++ Plugin API

The C++ plugin API enablesinteraction betweenRealityServerapplications and
other enterpriseapplicationsand databasesin a serviceoriented architecture. En-
terprise application servicesusethe C++ plugin API to interact with the database
of RealityServer.

The C++ Plugin API provides:

� An interfacebetweenthe RealityServerdatabaseand other enterpriseapplica-
tions anddatabases

� Support for making customfunctionality availableto server-sideJavaScript
� Strong typing

� Very ef®cientexecutionof performance-critical customapplication code

Proxy Server

Client requestsand server responsesmay passthrough the RealityServerproxy
server. When a client requestarrives,the proxy serverdeterminesthe proper host
to handle each request. It then acts as a transparent HTTP proxy, requesting
content on behalf of the user, and sendingit to the client program. Responsesare
automatically bundled.

It is not necessaryto dedicatea new RealityServerproxy server to eachvirtual
world; one proxy servercanbroker requestsfor severalworlds simultaneously. A
proxy serverusesthe unique sessionIDs assignedto worlds to route userrequests
to the correct world. Multiplexers canbecascadedto improve performancein large
server-sidecon®gurationswhere the traf®c load canbevery heavy.
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RealityServer Platf orm Architecture

Transport Protocols

RealityServerapplicationscanuseHTTP or SHTTP to communicatebetweenthe
serverand its clients. The forthcoming, proprietary RealityServerProtocol (RSP)
canbeusedto integrateclient-basedthird-party 3D playerswith RealityServer.5

5To be implementedin a future release.
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3DApplication and Application ServiceSoftw areArchitecture

Figure 3 highlights the 3D application components of a RealityServer-based3D
application or 3D application serviceand their linkage to RealityServersystem
componentsdescribedin the previouschapter:

Client  

Optional Browser

Other 
Enterprise 
Applicati ons 
and 

Applicati on 
Services 
Platf orms

PLM, CRM,É

Internet

Optional:
Apache

PHP
JSP
Perl
Python

RealityServer

HTTP Server C++ Plugin API 

Proxy Server

CATIA¨            SolidWorks¨            Maya¨            SOFTIMAGE¨ | XSÏ             3ds Max¨            Enovia¨            Others 
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Figure3: RealityServer-basedsoftwarearchitecturefor 3D appli-
cationsand3D application services.

Figure 4 on page13 showsthe layered3D software architectureand the 3D appli-
cation componentsin eachlayer:

� Presentation layer: This layer representsthe client-side user interface (UI)
which may be:

± One or morewebpages,dynamically generatedon theserverandsentto the
client. Theseweb pagesare generallydisplayed by a browser application
that supports dynamic HTML, optionally with a 3D-capable plugin or
player.

± An application installed on the desktop which requires no browser and
connectsto the serverintermittently . Seepage17 for more details.
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� Application layer: This layer is the core of the 3D application or application
service.It containsthe following 3D application components:

± Application data: The application datais speci®edby the application logic
and loadedinto the RealityServerdatabaseat runtime.
The CAC plugins implementedin application logic accessapplication data
through the RealityServerdatabase,which managesthe stateof this data.

± Application logic: Application logic canbecreatedusingtheJavaScriptand
C++ APIs. The JavaScriptAPI provides methods to accessthe database
elements,modify themandcreatenewelements.Application logic isalways
executedon the server-side.

± Custom Application Code: CAC plugins integrate RealityServerappli-
cationswith other enterpriseprocesses,applications,and databasesand/or
perform operationson datastored in the RealityServerdatabase.

� Resource layer: This layer representsthe CAD and DCC software products
used to create3D data, the 3D data itself, and other enterpriseapplications,
platforms and databasesthat may be accessedby RealityServer-basedappli-
cations or which may useRealityServerasthe 3D component of other SOA
applications.

Figure4: The layered3D softwarearchitectureandsystemcomponents.

The following sectionsdescribethe componentsof the application layer andappli-
cation developmentissuesin more detail.
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3DApplication and Application ServiceSoftw are ArchitectureÐ Application Logic

Application Data

A RealityServerapplication loads3D datain the .mi format. Therearemany ways
to obtain such3D data,asmany industry-leading 3D CAD andDCC products can
export .mi ®les.In addition, RealityServerwill provide support for other standards,
suchasU3D, DWF, 3D XML, JT, andCollada with C++ API plugins.6

In a serviceoriented architecture,RealityServercanaccessand use3D datastored
in other databasesby usingCAC plugins.

Content of an .mi File

An .mi ®le,called a scenedescription, contains at a minimum all the information
required to renderanimage.The .mi ®leis, in essence,amathematicalspeci®cation
of geometric objects, light sources,materials, shaders,cameras,and their spatial
arrangementin athree-dimensionalworld. The generaldescriptionsof the camera,
lights, materials,and3D objectsarecalledtop-level elements. They do not provide
any information about position or orientation. Other elementscalled instances
describethe position and orientation of instancesof the baseelements. Elements
canbegroupedfor easiermanipulation. Becausethescenedescription isahierarchy,
elementsand instancesinherit attributes of their parents.The completedescription
of cameras,lights, materials, instances,groups, geometric objects etc., and their
relationshipsin 3D spaceis calledascenegraph.

Preparing 3Ddata for RealityServer applications

By adheringto a small setof simple rules, renderingperformancecanbe improved
and the amount of work involved in preparing 3D datafor usewith RealityServer
canbe reduced. Quality-preserving geometricrepresentationssuchasNURBS or
Hierarchical Subdivision Surfaces,both of which aresupported by RealityServer,
can be used in place of polygonal mesh representationswherever possible. The
3D representationshould be modeled in an appropriate hierarchy with appropri-
ate names. This simpli®esthe connection between original model elementsand
RealityServer-sidecomponents.

There area number of products which provide high ®delity .mi output. Alterna-
tively, RealityServerapplication developerscanuseRealityServerCAC plugins to
import suchdatadirectly with the C++ API.

Application Logic

3D data imported from a 3D CAD or DCC software product using ®le formats
suchas.mi is readyto beusedby RealityServer. However, to allow interaction and
customization, additional information and application logic must be developedor
exportedfrom thesoftwareproduct by usingRealityDesignerplugins (seepage17).

For example,acarmanufacturermaywant to developaweb-basedcarcon®gurator
using the RealityServerplatform. The manufacturerhasthe relevantCAD 3D data

6For a list of currently supportedstandards,visit www.mentalimages.com .
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for the car. First the application developersgeneratethe contents of the .mi ®le,
primarily through API calls for the 3D systems(3D distributed databases,PLM,
andsoon) to be integratedinto the RealityServerapplication.

Next, they write the application logic, which letspotential customersinteract with
the car: choosearbitrary viewpoints, selectparts of the car, open doors and the
hood, andchoosecertaincolors andmaterialsandsoon.
As the examplesuggests,application logic is usedto:

� De®netriggers,actions,andbehaviorsfor 3D data

� Tune imagequality settings(suchascontrast,sampling,®ltering and jitter)

� Con®gurethe application

� De®nedata-sharingandcollaborativebehavior in multi-user applications

� Extract information from 3D dataand other objectssuchasfunctions, which
residein the RealityServerdatabase,for usein communication betweenclient
andserver

� Prepareweb pages

Application logic iswritten in JavaScriptandC++ (optional), usingtheRealityServer
JavaScriptandC++ APIs respectively.

Optionally , RealityDesignerplugins canbe usedto generatethe application logic.
For more information, seepage17.

Tuning Rendering Performanceand Quality

Existing original 3D datamay needadjustmentto optimize renderingperformance
and quality. Renderingperformancecanbe enhancedin many ways. When work-
ing from the orignial CAD or DCC tool for example,it may be appropriate to
reducethe complexity of the sceneby exporting only aportion of the scenedataas
well asre®ningthe rendering quality parameterssuchasover-sampling levelsand
triangle approximation de®nitions. In RealityServerapplication logic, shaderset-
tings canbechangedto improve the photo-realistic appearanceof renderedimages.
A mentalmeshT M 7 basedplugin allows scenereduction by usingextremelyef®cient
proprietary simpli®cationalgorithms. Usually, performanceand renderingquality
must be balancedagainsteachother.

Creating the RealityServer Site and Application Configur ation

A RealityServer site and the applications contained in the site are called the
RealityServerApplication Environment (RSAPP).The RSAPP contains a site di-
rectory andadirectory for eachapplication. Commandsareprovided to generatea
default RSAPP. Key/value pairs, which areusedto de®nethe location of directories
andde®nitionsfor accessto ®les,canbe customizedto suit enterpriseneeds.

The sitedirectory containsacon®gurationsubdirectory that controls all other ®les
anddirectories. Optionally , other sitesubdirectoriesmay contain ®lesor scripts to
handleother tasksunrelated to speci®capplicationssuchasstarting and stopping
RealityServer.

7For more information about mentalmesh,seethe mentalmeshwhite paperavailableat www.mentalimages.com
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Each application directory contains a con®gurationsubdirectory that controls all
®lesand directories for the application. For the application, it handleslogin re-
quests,managessessions,anddirectsclient requeststo the correct script or program
(C++ plugin) for processingapplication logic.

Defining Data-Sharingand Multiuser Access

Most RealityServerapplications allow many users to interact with the 3D data
simultaneously. However, it isprohibitive to copy thesceneincluding thegeometry
andandrelateddata,for everyuser. Thememory requirementswould beenormous
andthe systemwould not scale.By default,RealityServersharesall 3D dataobjects
(in one world) among all users. A modi®cation performed by one user becomes
visible to all other users.But this is rarely useful for all elements.A typical example
is the camera,which de®nesthe viewpoint of the user. In many applications,
usersshould haveªprivateº camerasthat they can manipulatewithout disturbing
other users. Scopesare usedto de®nehow data is sharedby users,basedon the
requirementsof the particular application.

Creating JavaScript-BasedApplication Logic

RealityServerapplication logic and CAC canbe scripted using the JavaScriptAPI,
which provides accessto the RealityServerdatabase,where the scenedataand the
client connection andusersessiondatais stored.

CustomApplication Code (CAC)

RealityServerapplications in a serviceoriented architectureneedto be able to in-
teract with other enterpriseapplications and databases.Custom application code
(CAC),written asJavaScriptor C++ plugins, provides the ªglueº for theseinter-
actions. RealityServerapplications may be the primary application accessedby
usersin such architecturesor they may provide back-end functionality for other
web-basedapplicationsand services.RealityServerCAC will be the common im-
plementation solution. Furthermore, CAC canbe usedto ªrepurposeº codefrom
existingapplicationsfor usein RealityServerapplications. Suchrepurposingallows
such application code to inherit the scalability and multi-user capabilities of the
underlying RealityServerplatform.

Presentation Layer

Client-based user interfacestypically use form elements,navigation bars, mouse
events,andkeyboard arrow keys to observeand interact with the imagesrendered
from the 3D datastored on the server. For lesscomplex user interfacesit is often
suf®cientto use:

� HTML codeto de®necontent suchasstatic text
� JavaScriptto de®nethe behaviorof dynamic elementssuchasbuttons
� CSSto de®nethe positioning and somevisual attributes of the interface ele-

ments
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For more complex interaction, applicationsmay useAjax to support asynchronous
client-serverrequestsand responses.
For applicationsthat require sophisticatedGraphical User Interfaces(GUIs), com-
panies such as Adobe � c and Microsoft � c provide software development kits and
frameworks such as the Adobe � c FlexT M SDK and the Microsoft � c .NET Frame-
work to createRich Internet Applications (RIAs). RIAs be may run from:

� A browser using plugins such as Adobe � c Flash� c Player and Microsoft � c

SilverlightT M .
� Thedesktopwherearuntime environmentsuchasAdobe � c IntegratedRuntime

(AIR T M ) or Microsoft � c Windows PresentationFoundation is installed.
The runtime shields the client application from speci®csof the underlying
operating system, ensuresthat the presentation of the user interface and its
behavior is consistentacrossall supported operating systems,and eliminates
the needfor cross-browsertesting.

RIAs can interact with imagesof the 3D data on the client and submit HTTP
requeststo RealityServerto modify 3D data stored on the serverand to request
new imagesbasedon changesto this 3D data.

RealityDesigner Plugins

RealityDesigner plugins are available to author RealityServerapplications from
Autodesk's Maya � c and 3ds Max � c and Avid/Softimage's SOFTIMAGE � cjXSI � c.8
Thesepluginsenablemodelersandanimatorsto create3D scenedatain theproducts
that they are familiar with and then, by the click of a button from the application
GUI, createandexport a rangeof RealityServerapplicationsand web servicesthat
usethis 3D scenedata.
The application logic and presentation layer (UI) is de®nedin XML-based tem-
platesshipped with RealityServerand customized by programmersto suit enter-
prise requirements. In addition to the RealityServer-de®nedapplication logic, the
program logic de®nedin the sceneitself, such as animations, is included in the
exported RealityServerapplication. Theseanimations can be run, as-is,from the
RealityServerapplication.
To enablemodelersand animators to createand export RealityServerapplications
with customizedapplicationlogic, theuserinterfaceof thecontentcreationsoftware
may include adialog box wherethey selectandcon®gurethe templatesappropriate
to their application needs.Figures5, 6 (page19), and7 (page19)9 show the Maya,
SOFTIMAGE j XSI and 3ds Max GUIs, with a RealityDesigner main menu item
andacustomizedRealityDesignerplugin dialog box.
RealityDesignerplugins also enablemodelersand animators to customize the ex-
ported scene®le, which is savedin the .mi ®le format usedby RealityServerap-
plications. It allows for example,modelersand animators to export the 3D scene

8Visit www.mentalimages.com for information about how to download RealityDesigner plugins. A range of
RealityDesignerplugins for other DCC andCAD softwareproducts arein preparation.

9Courtesy BOORA Architects, Portland Oregon.

c
 2008 mental images RS±T±005±04 17



3DApplication and Application ServiceSoftw are ArchitectureÐ RealityDesigner Plugins

Figure 5: Autodesk Maya: A customizedRealityDesignerplugin dialog
box.

dataassetof ®leswhich may beparticularly useful for applicationssuchasproduct
con®guratorsor evenedit the ®le for example,by adding shadersor moving or
deletingnodesin the sceneDAG.
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Figure 6: SOFTIMAGE j XSI: A customizedRealityDesignerplugin di-
alogbox.

Figure 7: Autodesk 3dsMax: A customizedRealityDesignerplugin dia-
log box.
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RealityServer Markets

Virtually everycompanyengagedin the manufacturingof products or the creation
of entertainment content hasa designand engineeringprocessasan established,
mission critical part of their business.Thesebusinesseshavemadeandcontinue to
makesubstantialinvestmentsin their product and processdesignand engineering
data or the creation of digital entertainment content. This intellectual property
representsmuch of the presentand future valueof thesebusinessesand is vital for
their successfuloperation.

As the 3D component of 3D application service-oriented software platforms,
RealityServercansupport a network-centric strategy that protects and grows this
intellectual property. As an extension of the workplace, RealityServercan help
dispersedteamswork more ef®ciently, intuitively , andnaturally in developingnew
ideasand turn theseideasinto innovative products quickly.

RealityServerdoesnot require afundamentalchangein the way peoplework but it
canoffer anatural andextremelyvaluableextensionof existingdesign,engineering
andcreativeprocesses.

This sectionidenti®eskey businessandindustry areaswhereRealityServer's¯exible
framework cansupport a wide rangeof applications.

Industrial and Architectural Design

Designand DesignReview

RealityServeris the enabling technology for building 3D collaborative designand
designreview and3D information portals. Examplesinclude:

� Industrial/product and architectural design: Ef®cientcollaboration support
of geographicallydistributed designandengineeringteams,including suppliers
andpartners,while maintaining full centralcontrol overdataactuality, revision,
history, integrity and intellectual property.

� Store and merchandising architecture and layout design: The centralized
planning of storedesignandmerchandisingprojectsenablesdesignersto more
easilystandardizeandcontrol many elementssuchascustomer¯ow andprod-
uct placement.

� Architectural visualization: Product designersand architects sharing their
3D designswith other professionalsand clients by providing intuitive, re-
moteaccessto designupdatesandacceleratingdesignreviewprocessesthrough
interactively-generatedhigh-quality renderingsfrom any point-of-view .

� Building Life-Cycle Management (BLM): The modeling of building sites
andengineeringprojects is generallyperformed with advancedCAD software
products such asAutodesk's AutoCAD and Building Information Modeling
(BIM) software products such asAutodesk's Revit � c Building. The modeling
of largeand complex projects can,however, generatehugedatasetsthat make
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it dif®cult, if not impossible,to view theseprojects asa whole. Problemsthat
would otherwisebeeasilyidenti®ablebecomedif®cult to detect,compromising
the effectivenessof Building Life-Cycle Management(BLM). RealityServer-
enabledapplicationscanstore and maintain hugedatasetsgeneratedby CAD
and BIM software products in a single model environment. It allows archi-
tects,engineersand other stakeholders,remotely and collaboratively, to easily
review all BIM information in its entirety in the single model environment.
This unique capability of RealityServer-basedapplicationscan quickly trans-
late into huge cost and time managementsavingsthat dramatically improve
BLM.

� Salessupport for real estateproperties: Salesstaff cantake clients on virtual
3D tours of commercialandprivate propertiesandmakeindividual tours avail-
ableto selectedclientson personalizedwebsites.Clients cannoteasilyimagine
what aproperty might look like from 2D ¯oor plansor pictures. RealityServer-
basedinteractions with a 3D model of a property and photo-realistic images
that canbe generatedof any view provide a true simulation of spatialdepen-
denciesandvisualappearanceleadingthemto quicker decisionsaboutpotential
investments.

� Facility management: Companies that managefacilities acrossa wide geo-
graphicalareacanvisualizecomplex facilities for their employeeseither at the
of®ceor on theroad. With suitableapplications,staff canbealertedto potential
or actualproblems. RealityServer-basedcommunication allows staff to more
quickly understandissuesand implement solutions; ®re®ghtersandpolice can
accessthe datato plan andexecuterescueand®re®ghtingoperations.

Engineeringand Maintenance

Remote Accessto 3Ddata

Remote ®xed-line or wirelessaccessto accuraterepresentationsof 3D data is an
increasingrequirement to improve productivity in a variety of engineering,manu-
facturing andother processes,including:

� The assembly, quality assurance,and servicingof aircraft, automobiles,ships,
rolling stock, andother capitalequipment

� The design,setupandservicingof industrial plants

RealityServersolutions can sendhigh-quality imagesor video streams10, or both,
to a wide-range of devicesincluding laptops, PDAs, cell phones, and wearable
computers. It makesremoteaccessto original CAD content possiblefor shop¯oor
employeesandservicetechnicianswho needthis information.

Remote Maintenance and Repair

When acomplexproduct is created,many peoplemust betrained to sell, install and
serviceit. A RealityServerapplication canprovide interactive views of the design
content of the product's actual components,in various statesof disassemblywith

10To be implementedin a future release.
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annotation details. Additionally , the application could provide a mechanismfor
interactive disassemblyand re-assemblyof parts along with dynamic visualization
of systems.RealityServer-basedremotemaintenanceandrepair applicationswould
typically provide:

� A client-sideuserinterfaceallowing selectionof partsandviewing of associated
data (such as part numbers, inventory balances,warranty information and
failure rate information)

� A server-side application interfacing with original CAD data maintained in
PLM systemsandproviding servicessuchassimulationsof assemblies

� Collaborative featuressuch as help provided by a human expert interacting
with the same3D dataseenby the user

Online Training and Product Support

Online product training andsupport playsan increasinglyvital role for consumers
and businessesasthey facethe challengeof masteringor explaining products that
feature new or unfamiliar designsor technologies. Online interactive training
that utilizes RealityServerfor remote interaction with 3D product data offers an
effectivestrategyto reachout and engagecustomersand employees.Examplesof
online training andproduct support include:

� Vehicle servicenetworks: Major innovations in the automotive industry, in-
cluding the increaseduseof electronics,makesit much more challenging to
keep the skills of personnel that servicevehiclesup-to-date. It is often not
practical to sendthesepeopleto off-site training facilities due to work or per-
sonalconstraints. A RealityServerapplication that servesasan online training
course can enablepersonnel to virtually manipulate and use the technology
beforeperforming the sametaskson actualvehicles.

� Remote product presentation and training: Setting up a distributed sales
and support network is expensiveand often not feasiblein a competitive en-
vironment. RealityServermakesit possible for theseorganizations to reach
and support consumersand businesspartners in ways that were not possible
before. Suchsolutions enabletop salesstaff to makehigh-quality presentations
and training staff to provide training to remote locations, without the associ-
atedtravel expensesand without the needto keepa local copy of the 3D data
and the necessaryhardwarefor 3D application support on-site.

� Remote/online professional education and training: Education for profes-
sionalscanbe a hugeexpenseand it results in signi®canttime away from the
day-to-day businessfor anorganization'skey people. RealityServer-basedap-
plications canbeacritical componentof the educationthat theseprofessionals
demandandneed.

Accessto RealityServer-basedtraining andproduct support applicationscanalsobe
provided using documentswith embedded3D player technology suchasAcrobat,
DWF and 3D XML provided the 3D player is synchronized via the RealityServer
Protocol (RSP)with the RealityServerapplication in online mode.
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B2Band B2CApplication Services

The ability to offer customersan online high-end virtual shopping experiencewill
be a competitive advantageto manufacturersof products and retailers. 3D Web
Servicesbasedon RealityServercan provide customerswith the ability to view
high-quality imagesof products online that they can interactively manipulateand
con®gure,and offer high-quality real-time interaction. Examplesof B2B and B2C
solutions that canbe built with RealityServerinclude:

� Parts catalogs: Possibleapplicationsinclude the visualization of components
such asengineassemblies,mounting hardware, and other parts that must be
presented,reviewed,and®ttedaspartsof other assemblies.Typical interactive
options would include thespeci®cationof parameters,choiceof viewpoint, and
materialspeci®cation.In general,partscatalogswith photographedimagesare
too largeto economically produce and maintain. RealityServercanbe usedto
provide high-quality imageson-demandfor suchcatalogs.

� Kiosk solutions: Possibleapplications include customized catalogsin which
the rangeof options precludeshaving one of eachtype of product available
in the store or showroom. Theseapplicationsrely on accuratephoto-realistic
renderingto makethe imagesindistinguishablefrom photographs. The server-
side component reusesexisting CAD data and potentially interfacesdirectly
with CAD andPLM systemsto provide advanced3D model intelligence.

� Product con®gurators: Possibleapplications include the customization of
product models from a list of product options. Model content can be mined
from pre-existingCAD data.
Theseapplications require full 3D datapresentationand often very high ren-
deringquality. Interactive frameratesarerequired for modelingandnavigation
but canbe a lower quality. The client transmits all changesmadeby the user.
The server-sideof the application maintainsthe proper userstateandproduces
very high quality and optionally, very high resolution photo-realistic images
on demand.

C2CApplication Services

With the adventof affordable 3D scanningdevicesand professionalscanningser-
vices,consumerswill be able to allow others to freely inspect3D objects ranging
from jewelry and antiquities to homes and real estatefor example, in an online
auction context, prior to apossiblebid or purchase.

Medical Imaging and Collaborative Medical Applications

Multi-slice scannersgeneratethe high volumes of data required for 3D data-
baseddiagnosisand treatment aswell asthe planning and supervision of surgery.
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RealityServercandeliver the real-time and collaborative 3D data interaction sup-
port that such applications require. Examples for the possible deployment of
RealityServerinclude:

� Secureremote collaborative interactive accessto 3D reconstructive patient
data, which is stored centrally: SolutionsusingRealityServercansupport re-
mote interactiveaccessto medical3D dataover secureor adequatelyencrypted
networks.

� Surgery planning: RealityServersolutions canprocesshugeamountsof scan
data quickly and render the high-quality imagesrequired for the collabora-
tive analysisand planning of major surgery, performing the simulation and
visualization of surgery tools and robots in real time.

Simulation, Visualization, and Exploration of Seismic/GeologicalData Sets

Scientific Simulation and Visualization

Advancesin numerical simulation haveenabledscientists,engineers,and doctors
to successfullyutilize simulations in a wide rangeof simulated experimentsfrom
crash-testingcarsbeforethey arebuilt, evaluatingandrenovatingold buildings and
bridges, and studying the interaction betweenimplants and the connecting tissue
and bone. Simulationscanbe enormously complex and generatemassiveamounts
of data. Visualization is often the only way to gaineffectiveinsight from this data.
RealityServersolutions can scaleto handle and virtually interact with the large
datasetsgeneratedby scienti®csimulations and provide the required numerically
accuratevisualization of thosedata.

Oil and GasExploration

Advancedvisualization technologiesfor seismologicalapplicationssuchasthe de-
tection andsimulation of oil andgas-bearingformations areneededto keepexisting
oil and gas®eldsin production and to ®ndand developnew oil and gas®elds.By
using RealityServer,solutions canbe createdto support remote and collaborative,
interactive analysisof 3D data of oil and gasformations. Visual analysisof these
3D datacanhelp engineersposition wells more ef®ciently, increaserecovery rates
and reducerisks andassociatedcosts.

3DNavigation and GuidanceSystems, and Virtual Tours and Tourism

The merging of four technologiesÐ remote sensing,geographicpositioning sys-
tems (GPS), geographic information systems (GIS), and computer graphicsÐ
makesvirtual navigation of physical environmentspossiblein RealityServer-based
applications. Suchapplications are rapidly growing in importance. A simple ex-
ample is the use of viewshedsÐ ªWhat can I seefrom the top of this building
or hill?º Viewshedsare as important for planning national parks asthey are for
planning wirelessnetworks. Observation and guidancesystemsincreasingly rely
on digitized spatialdatafrom a variety of sources,including CAD systems,digital
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cartography and satellite imagingÐ the latter including near real-time solutions.
Physically correct 3D representationsof environmentscanbegeneratedin avariety
of ways. PossibleRealityServersolutions that integrate GIS and remote sensing
know-how include:

� Training and support of emergencyservicesto allow ®rst respondergroups,
for example,to access3D mapsandbuilding datafrom RealityServer

� Re-creation of historic environments and monuments for interactive experi-
ences

� Navigation in complete cityscapesthat are createdusing architectural CAD
data and possibly satellite imagestogether with ground-based3D scanning,
photogrammetry/remote sensing,andother forms of GIS information for nav-
igation andguidancesystems.

Location-BasedServices

Inexpensivewirelessconsumerdeviceswith largeviewports suchassmart phones,
supported by advancedthird generationnetwork technologiesand GPStechnolo-
gieswill enableaccessto geospatialinformation by hundredsof millions of potential
customersof 3D web services.In combination with RealityServer, thesetechnolo-
giesopenup ahugenew market for location-basedbusiness,governmentandcon-
sumerservices.For example,RealityServerenablesrealestatelistings to be viewed
in their actual surroundings. City planners can use virtual overlays to visualize
changesto zoning laws. Tourists canview high-quality imagesof points of interest
in an unfamiliar city and from any viewpoint. RealityServer-basedsolutions can
accessthe diversedatabasesthat store the satelliteimages,maps,points-of-interest
andother information critical to location-basedservices,by providing interactively
createdstreamsof individually generatedimagessuitable to the capabilitiesof the
client devices.

Interactive Online (Mobile) Entertainment

Electronic entertainmentinvolving avisualuserexperienceisbound to moveonline.

RealityServerallows the creation of interactive multi-user experienceswith essen-
tially unlimited scenecomplexity and rich photo-realistic appearance.

While the majority of content is currently still developedand releasedfor one or
more dedicatedhardwareplatforms, atrend towards console-andPC-independent
forms of online entertainment is clearly emerging. This is partly driven by the
fast growth of mobile, wirelessnetworks and terminals, including next generation
(ªsmartº) cell phones.

In onetype of implementation, theRealityServerserver-sidecomponentis informed
during gameplay of changesto thegamestateandcomputeschangesto texturesand
backgroundsin response.Usersinhabit asingle,sharedworld wherechangesmade
by oneuserarevisible to anotheruser. In other words, physicalsimulationscanbe
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performed on and for all userswheredatarepresentationsexist in the sharedmem-
ory. This is a signi®cantadvanceover current collaborative entertainment which
usessimplemessage-passingtechniquesbetweenusersto communicatechangesthat
arecomputed locally on userdevicessuchasPCsandgameconsoles.

Alternatively, for character (role-playing) gamesand turn-based games(such as
treasurehunting andother problem-solving activities) that require interaction with
virtual people or creaturesin complex, highly sophisticated animated environ-
ments, real-time responsesare often not critical. The server-side component of
RealityServermaintainsthe current statethat suchgamesrequire.

Finally, with increasingbandwidth and evenfurther reducedlatencyÐ for exam-
ple, as envisagedfor 4G mobile wireless networks Ð real-time, interactive, fully
immersivemulti-user gameplay will be possibleentirely basedon RealityServer.
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Appendix RealityServer Web Services: SomeExamples

This appendix provides a selectionof screenshots taken from ®rst RealityServer
applicationsandweb services.

RealityServer WebService: Home Viewer11

In the web serviceshown in Figure 8, usersmove through the houseby dragging
the camera(representedby the mousepointer) over the ¯oor plan (top-left). The
current viewpoint is displayed in the right pane. The Options and Design tabs
provide customization options for example, changing the type of window in a
room or the color of the walls. Userscanchoosebetweenthe RealityServerdefault
renderer mode for high-quality imagesand the Sketch renderer mode for faster
navigation. Imagesarerenderedin real time.

Figure 8: Home tour application.

11Courtesy GoToReality
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RealityServer WebService: Car Viewer

In the web serviceshown in Figure 9,userscanrotate aroundaluxury cardisplayed
in a museumsetting. Users can chooseeither the RealityServerGPU (hardware)
or the RealityServerdefault rendering modesand selectfrom a list of options to
modify the renderingbehavior. During navigation,imagesarerenderedin real time
in the selectedrendering mode. Still imagesarerenderedin the selectedrendering
modeaswell.

Figure9: Luxury car in museum.
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RealityServer Sketch Renderer Mode

Figure10showsarenderingof thecarin thepreviousexampleusingtheRealityServer
Sketchrenderingmode. An option is availableto specify the level of detail.

Figure 10: Car.

Figure 1112 showsa rendering of an of®cecomplex using the RealityServerSketch
renderingmode. The original sceneconsistsof approximately 597,000triangles.

Figure11: Kantdreieck building Berlin, Germany.

12Courtesy buenck+Fehse(www.buenck.fehse.com).

c
 2008 mental images RS±T±005±04 29



For More Information

For More Information

For more information about RealityServer, including availability, pricing and li-
censingterms, and for the demonstration of real-world customer projects, please
contactmental imagesat the appropriateemailaddress:

� sales@mental.com for softwaredevelopersandendusers

� oemsales@mental.com for companiesthat developapplicationsand servicesto
be licensedto third parties, for systemintegrators, and for application service
providers
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