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RealityServer Overview— RealityServer Architecture

RealityServer Overview

RealityServer
� c is a scalable server-based platform for developing and deploying

intranet- and internet-based 3D applications and 3D application services.1

The RealityServer architecture allows the creation of multi-user 3D applications
and 3D application services without client processing restrictions. The application
state and rendering are managed by the server instead of putting the resource burden
on the client. Only a sequence or encoded video stream of rendered and suitably
compressed images is delivered to the client. These images are displayable even
on light-weight wireless mobile devices such as PDAs and smart phones. The
bandwidth requirements for transmitting an image remain bounded by a constant,
independent of the complexity of the 3D data the user is interacting with. The
RealityServer architecture permits the simultaneous real-time generation of a video
stream per user, interactively generated and encoded on the server and decoded and
displayed on the client.

By decoupling content complexity and quality from client capabilities, RealityServer
avoids restrictions imposed by limited client capabilities, and allows scalable image
quality and content complexity, unrestricted interactivity and random access to 3D
data, protection of intellectual property as well as collaborative environments — all
from any internet device, anywhere in the world, at any moment in time.

RealityServer Architecture

Figure 1 on page 2 shows the architecture of RealityServer. This architecture
provides a flexible framework for handling incoming client requests, manipulating
the user state, handling rendering operations, and transmitting information back to
the client.
A typical client for RealityServer is a web browser, either with or without a player
plugin such as Acrobat � c. In the context of RealityServer applications, a player is
an auxiliary program that optionally can be used to minimize latency and achieve
a higher interactive speed using reduced stand-in 3D data sets, especially when
operating in an off-line setting.

The client communicates with the server through the internet, using either HTTP
or SHTTP . On the server side, all communications are routed through a multi-
plexer, which distributes requests to either RealityServer or an HTTP server. After
processing the request on the server-side, a response is delivered by the HTTP
server to the client.
When RealityServer is used as the 3D component of a service-oriented enterprise
software platform, the multiplexer may route requests to other enterprise applica-
tions that interact with the RealityServer platform.

1Internet-based 3D application services are also referred to as 3D Web Services (in this document). Due to its 3D
Service Oriented Architecture (3D SOA), RealityServer can be integrated as the 3D component into service-oriented
software platforms. It also provides the platform for the deployment of 3D Software As A Service (3D SaaS). While
Service Oriented Architecture and Software As A Service are by now well-established terms, the 3D variants made
possible by RealityServer are introduced in this document.
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Figure 1: RealityServer-based 3D Service Oriented Architecture
(3D SOA).

Among the unique advantages of the RealityServer architecture are:

� Optimized hardware use: As demands grow, the provider of the service can
easily upgrade the server capabilities. It is no longer necessary to demand
that end-users upgrade their computers, use specific operating systems, or
download plugins. Each of these demands would limit and compromise the
size of the target audience, as well as the complexity, security and quality of
the 3D data, while the server approach imposes no limits and reduces the total
cost of ownership by the optimal use of resources.

� 3D data re-use: 3D data is created with software applications such as Das-
sault Systèmes’ CATIA

�c, SolidWorks’ SolidWorks
� c, Autodesk’s AutoCAD

� c,
Inventor

� c, 3ds max
� c and Maya

� c, and Avid/Softimage’s SOFTIMAGE
� c
jXSI

� c

in all stages of 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 manageable on a server. RealityServer contains variants of
mental images

� crendering software mental ray
� c,2 which is already integrated

2For more information about mental ray, see the mental ray white paper available at www.mentalimages.com
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RealityServer Overview— RealityServer Integration

into these and other leading design and 3D data creation applications. Further-
more, RealityServer enables the import of standard data exchange formats such
as U3D, DWF, and 3D XML.

� Confidential data stays confidential: The architecture of RealityServer en-
sures that users never have access to the original 3D data, while still being able
to interact dynamically with it.

� Persistent storage independent of user location: Since RealityServer is in-
formed about all interactions of the client with the 3D data, it can provide
persistent storage for users independent of their location. “Cookies”, which
are commonly used to store user data, are not needed.

� Server-based collaboration: RealityServer allows a virtual 3D environment to
be shared among multiple users for purposes of collaborative design, design
review, or multi-player games. A key feature of RealityServer is the consistent
and efficient management of private data available only to a client, such as the
current viewpoint, and public data that is the same for all clients.

� Optimal performance and dynamic load balancing: RealityServer exploits
data coherence to optimize computation and load balancing, using advanced
proprietary caching, scheduling, and data flow management techniques. In
situations such as online modification of the database by users with unpre-
dictable impact on scene complexity, RealityServer is able to provide graceful
performance degradation of the system.

� Reliability: Data is stored in a highly redundant, distributed way in scalable,
massively parallel server hardware, guaranteeing 24/7 operation even if indi-
vidual nodes fail.

RealityServer Integration

The RealityServer architecture allows the seamless integration of 3D applications
services into an application service-oriented software architecture. As shown in
Figure 2, it enables enterprises and service providers to integrate RealityServer
seamlessly into their existing application services development and deployment
processes.

Integration of RealityServer into existing enterprise development processes pro-
vides fundamental benefits:

� Leverage existing applications and 3D data: By using 3D data created with
CAD and Digital Content Creation (DCC) software products, optionally in
conjunction with Product Lifecycle Management (PLM) solutions and other
enterprise software such as CRM, enterprises can leverage existing applications
and 3D data. This allows for timely, efficient and cost-effective use of 3D data
that may change over time.

� Seamless integration of 3D applications with line-of-business applications
and services: The RealityServer platform allows for developing and deploying
3D applications that support new service-oriented online processes in-house,
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RealityServer Overview— Basic RealityServer Runtime Services
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Figure 2: RealityServer integration into an organization’s existing pro-
cesses for developing and deploying 3D applications and 3D
application services.

with business partners, and with (or among) external users. Enterprises can
complement and extend existing or newly-developed web services, as well as
B2B, B2C, and C2C processes built upon these web services, with interactive
3D data components.
As RealityServer is scalable, 3D applications built on it can support 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 investments in original 3D data and
require remote access to it or want to provide a platform for the creation of
3D Web Services and mash-ups, for example, by combining search with 3D
information or data.

Basic RealityServer Runtime Services

The following basic runtime services are provided by RealityServer 2.1. Features
that are planned for availability with a later version of RealityServer are identified
accordingly. In addition, application developers can create application-specific
services using RealityServer’s extensive APIs.
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RealityServer Overview— Basic RealityServer Runtime Services

Remote and Secure Access to 3D Data

RealityServer allows 3D data to reside and be processed entirely on the server,
allowing the largest of machines, or groups of machines, to process actions on even
the largest 3D databases and display the results on remote clients. By never letting
the original 3D data leave the server, or giving direct client access to it, it remains
secure.

Multiple Online Worlds/Data Sets

RealityServer allows for an unrestricted number of 3D data sets (“Worlds”) to be
accessible simultaneously.

High-Quality Visual Feedback Using Server-Side Rendering

RealityServer can reflect client interaction by rendering an image of the most recent
state of the 3D data on the server and by sending this image to the client. The only
client requirement is an HTML browser.

RealityServer can also send a video stream to the client device.3 This is especially
useful when the frequency of the client interactive operations approaches video
frame rates or a sequence of such operations is performed automatically on the
server, for example, a pre-determined (or anticipated) motion.

Note: Rendering and video streaming can be processed in real time in certain
rendering modes on the server. However, latency and bandwidth restrictions may
adversely affect real-time interactivity on the client side.

Simultaneous User Access

Server efficiency is maintained by loading the 3D data into the server database only
once, when the RealityServer application is started. The RealityServer database
manages user access to this data and maintains its state. Based on the application
code written to support data sharing, the RealityServer database may create copies
of 3D data objects such as cameras to provide personalized user experiences. Si-
multaneous processing requests, such as rendering, impact server resources in a
sub-linear manner.

Collaboration Using Shared Data

Multiple users may also have collaborative access to the same data. The RealityServer
database manages user access to the data based on the application code written to
support collaboration. Because data is shared and “private” instances of 3D ob-
jects are created only as needed, an increase in the number of participants in a
collaborative session has a small impact on server resources.

User Interaction With 3D Data

Users can act on 3D data remotely from the client. Based on client application
code written for the user interface, user actions may trigger processing requests to
the server. Depending on the parameter values sent with the client request and the
server application code that is executed in response to the request, 3D data on the
server may be updated, and an image rendered (or a stream of images in real-time
mode), and sent to the client to provide visual feedback.

3To be implemented in a future release.
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RealityServer Overview— RealityServer Application Development

Special client software is not required to view the visual representation of RealityServer
3D data on user devices. A browser that supports HTML and JavaScript is sufficient
to be used as a front-end interface (and display) for a wide range of RealityServer
applications.

Client Interactivity Using Synchronization

Applications requiring minimal latency can use an optional third-party client player
that synchronizes changes of simplified representations of 3D data on the client
with the original 3D data on the server. Synchronization allows users to request
high-quality renderings of the original 3D data at any time.

RealityServer applications can utilize mental mesh
� cfunctionality provided with

RealityServer to optionally simplify and/or compress 3D data for use in an op-
tional third-party client player, based on properties specified in the application
code. RealityServer applications can handle synchronization of the 3D data but
the synchronization request must be triggered from the client application code.
Optionally, third-party client applications can permit de-synchronized off-line op-
erations on the basis of reduced 3D data sets alone.

RealityServer Application Development

The RealityServer platform allows the import of 3D data in RealityServer applica-
tions. The RealityServer APIs allow developers to write application code to interact
with 3D data and to integrate such RealityServer applications with other enterprise
applications and databases.

Importing 3D Data

As shown in Figure 1, 3D data is created using leading Computer Aided Design
(CAD) or Digital Content Creation (DCC) software products, or both. Many of
these software products can export content from native formats to the .mi format,
which is supported by RealityServer. The .mi format preserves as much of the
original 3D data as possible.

Because the .mi format is an open and extensively documented standard 3D scene
description format, developers may additionally input 3D data in the .mi format
from other sources and via API-based integration.

Furthermore, a number of 3D formats are supported by RealityServer natively.
These include (or will include) U3D (ECMA TC43), DWF, 3D XML, and Collada’s
Digital Asset Exchange (DAE) format.

Shading-related definitions are defined in MetaSL, mental images’s universal shading
language.4

Interacting With 3D Data

3D data imported into RealityServer applications is static. Developers must write
the application code that enables users, individually or collaboratively, to visualize,
manipulate, or modify 3D data.

4For more information about MetaSL, see the mental millT M White Paper available at www.mentalimages.com.
The last chapter in this document explains what MetaSL is and how it works.
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