
 

 

 

 

 

Using Oculus.WPF 

For Your Business Data Visualization Solutions 

A Technical Overview 



© 2006-2009 Oculus Info Inc.  www.oculusinfo.com Page 2 

Introduction  

Oculus (www.oculusinfo.com) is the leading 

provider of innovative business visualization 

software and professional services for Fortune 
500 companies and third-party software 

providers. Our innovative, multi-dimensional, 

interactive user interfaces enable our client base 
to achieve far more comprehension and more 

rapid understanding of their complex data and 
business models. This enhanced interaction 

offers considerable business value.  

The principals at Oculus have a long and 

distinguished history of designing and 

developing high value, business visualization 

solutions. The performance, quality and 
leadership of our group are recognized within 

the visualization and general business 
community. In addition to providing tailored 

consulting services to our clients, Oculus has 
persistently sought out new opportunities to 

develop our own software toolkits that facilitate 

custom business data visualization solutions 
where existing solutions are simply not enough.  

In early 2008, Oculus released the first version 

of Oculus.WPFÊ, a business visualization 
development toolkit. Working as a beta 

participant with Microsoft Vista and Microsoft 

WinFX, Oculus.WPF was developed using the 
latest features provided by Windows 

Presentation Foundation (WPF) on Windows XP, 
Windows Vista and the Microsoft .NET 3.0/3.5 

platform. Now, people can harness the power of 
WPF to create high-performance visualizations. 

Use Oculus.WPF to create visualizations ranging 

from clean, highly interactive visuals for 
broadcast and communication purposes to rich 

visualizations of complex business data for data 
analysis and exploration.  

Oculus.WPF  

Oculus.WPF is a business data visualization-

focused library that is built on top of the latest 

version of Microsoft WPF. It encompasses a set 
of classes to help create high performance, real-

time rendered 3-D visualization applications and 
takes advantage of the many features offered 

by WPF and .NET 3.0, Oculus.WPF provides 

efficient rendering of large data sets and 

sophisticated interactivity to build powerful 

solutions supporting new methods of human 
information interaction.  

Windows Presentation Foundation 

Windows Presentation Foundation (WPF) 

provides developers with a unified programming 
model for building rich Windows smart client 

user experiences that incorporate UI, media, 
and documents. WPF opens up a new world of 

possibilities with its resolution-independent 

rendering engine. At the core of WPF is a 
vector-based rendering engine that is built to 

take advantage of modern graphics hardware. 
WPF extends the core with a comprehensive set 

of application-development features that include 
Extensible Application Markup Language (XAML), 

controls, data binding, layout, 2-D and 3-D 

graphics, animation, styles, templates, 
documents, media, text, and typography. These 

features allow designers to create user 
interfaces that seamlessly integrate with the 

business logic implanted by developers. 

 

Figure 1  2D Bubble chart visualization created with Oculus.WPF 

Oculus.WPF vastly simplifies the creation of a 3D 

WPF visualization application, by encapsulating 
all the required elements (scene creation, object 

management, navigation, picking etc.). It also 
extends WPF for advanced data visualization 

purposes, where high performance or high 

volumes of geometries are required. 

Microsoft .NET  

The Microsoft .NET Framework is a platform for 

building, deploying, and running Web Services 

and applications. It provides a highly productive, 
multi-language environment for integrating 

existing investments with next-generation 
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applications and services as well as the agility to 

solve the challenges of deployment and 
operation of Internet-scale applications.  

Technical capabilities of the Oculus.WPF library 

include: 

¶ A high-performance real-time 3D layer 

that leverages and builds upon the 
features of Windows Presentation 

Foundation 
¶ A large library of classes and methods 

with a fully extensible software toolkit 

¶ Advanced visualization techniques, such 

as picking, filtering, playback animation, 

navigation, transparency and anti-
aliasing. 

Oculus.WPF Features  

Oculus.WPF contains a multitude of data-

visualization-specific classes for creating, 

positioning and manipulating graphical objects 
(or groups of objects) in a 3D scene. Developers 

can also create pure 2D or mixed 2D/3D data 
visualizations.  

 

Figure 2 An animating and self organizing array of mini-2D charts 

One of the primary advantages of using the 

Oculus.WPF library is that no low-level graphics 
programming theory, specialized graphics 

knowledge or understanding of graphics 
hardware is required (i.e. no need to manipulate 

transformation matrixes, camera navigation and 

arrays of triangle strips). Object creation, scene 
rendering and viewer navigation is managed by 

the library, making it significantly easier for 
developers to create interactive visualization 

applications.  

Language Neutral  

Because the Microsoft .NET Framework is 

language neutral, developers are not tied to any 
specific language when working with 

Oculus.WPF. Currently the .NET framework 
supports C++, C#, Visual Basic, Java (J#) and 

JScript .Third-party languages like COBOL, Eiffel, 
Perl, Python, Smalltalk, and others ï are also 

available for building .NET applications.  

Data-source Neutral  

Oculus.WPF is not constrained to a single data 
source. Everything from text and XML files, to 

Microsoft Excel spreadsheets and any database 

can be accessed via standard Microsoft data 
connection methods. Once connected, data can 

be stored in custom built data classes or stored 
in Microsoft ADO (Abstract Data Objects) record 

sets. This open data architecture ensures 

connectivity to critical legacy and pre-calculated 
data as well as real-time data feeds.  

Viewer  

At the core of the Oculus.WPF library is the 

Viewer, which renders the 3D scene. This has 
been implemented as a WPF UserControl and 

can be added to any WPF form, or the WPF 
conent control.  Since the Viewer is a standard 

control, starting to build a 3-D application is as 
simple as dragging and dropping the Viewer 

onto a form. The Viewer exposes many 

properties (size, position, background color, 
viewpoint position/direction, etc). It also 

performs all scene-graph management by only 
drawing what needs to be drawn at any given 

time. These features insulate the programmer 

from the complexity of developing a órawô 3D 
application, and also helps increase WPF 

rendering speed. The viewer can also host other 
WPF 2D UserControls. 
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Figure 3 2D Custom UserControl used in the overlay of a 3D 

Oculus.WPF visualization 

Viewer Interaction  

The viewer has built-in and transparent 

navigation controls that permit simplified and 
intuitive interaction with the scene, including 

panning, zooming and rotating. By clicking and 
dragging on the scene the user can manipulate 

the viewpoint to highlight and view any position 

for visual drilldown and analysis. Viewer 
navigation can also be controlled via Viewpoint 

objects, allowing the developer to 
programmatically set up custom viewpoints, or 

for cycling through an automated presentation.  

 

Figure 4 Custom 2D graphs on a standard 2D tab control, 

incorporated into the 3D scene 

 

 

Shapes  

Oculus.WPF supports a number of different 

shape types that can be used as a template for 
single or multiple visual elements. These 

templates include:   

¶ Cubes 

¶ Cones 

¶ Spheres 

¶ Face (to create surfaces) 

¶ Text 

¶ Glyph (any a custom shape as defined in 
XAML)  

 

 

Figure 5 Custom shapes can be created and defined in XAML and 

used as a template for multiple visual elements. 

Visuals and VisualSets 

Visuals are abstract representations of graphic 

objects used in Oculus.WPF. Since any shape 
can be applied to a visual, changing its 

appearance simply involves applying a different 
Shape to the instance. To accommodate 

multiple instances of a graphical object, the 

library has VisualSet and VisualSet2D classes 
that simplify and optimize the creation of 

multiple instances of a similar shape.  
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Figure 6 Two different shapes (Face and Cube) applied to a 

VisualSet 

Text  

Oculus.WPF supports text in the 3-D scene, and 

2-D text placed in the overlay. Any font that is 
available on the system can be presented and 

placed in the scene including double-byte 

Unicode characters 

 

Lighting  

Oculus.WPF contains several different types of 

lights including directional, point, spot, and 
headlight (a directional light that is dynamically 

aligned with the current viewpoint). By adjusting 

the position, direction and color, the developer 
can customize and fine-tune lights for the 

desired visual effect. Additional lighting effects 
can be achieved with lights at different angles 

and intensities. Multiple lights with different 
properties can be added to the scene for 

emphasis and effect.  

Materials  

Materials can be created and applied to a Shape 
to change the appearance of an object. Different 

materials define how light affects the 

appearance of an object, and can be used for 
aesthetics or for highlighting or de-emphasizing 

an object. 

Oculus.WPF Materials have four properties, 

which, when combined with the intrinsic 

(diffuse) color or texture of an object, makes up 

its appearance:  

Å Emissive Color - determines the color 

of the light the object emits or óglowsô  
Å Specular Color - determines the color 

of the specular (shiny) highlights of an 
object  

Å Opacity - how óclearô the object is.  

Textures  

While lights and materials add a great deal of 

realism to a scene, textures can add more 

realism to a surface. Textures can be thought of 

as wallpaper that is shrink-wrapped onto a 
surface. Oculus.WPF supports textures in JPEG, 

GIF, Windows bitmap (BMP), portable network 
graphics (PNG) formats and more.  

 

Figure 7 Silverlight map integration into the 3D scene, 

demonstrating LiveEarth aerial maps. 

 

 

Figure 8.  Map data displayed in 3D scene 

Visual layouts  

A Visual represents one or more instances of a 

similar piece of geometry arranged according to 

a user-specified layout. There are two layout 
manager classes in Oculus.WPF to help manage 

regularly structured placement of graphical 

objects:  
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Å Row layout - for incrementally placing 

geometry along a single dimension e.g. 
one row of bars.  

Å Grid layout - for row and column 
placement.  

Å Freeform layout - A visual object can 

be placed arbitrarily anywhere in 3D 
space if managed layout is not required.  

Groups  

Multiple graphic objects can be placed in a 

óGroupô container with Oculus.WPF. This is a 
non-visible scene component that can contain 

multiple scene components, other groups and 
lights. By placing scene components into a 

group, they can be grouped together in the 
landscape and logically treated as a single 

object. This facilitates object oriented visual 

design, by enabling all the sub-components of a 
complex object to be managed as a single 

entity. For example, the developer can create a 
óBarGraphGroupô object that contains all the 

visual elements that are necessary to display a 

bar graph (title, axis labels, bars, grid lines, 
border etc.) All items contained within a group 

are translated, rotated and scaled according to 
the containing group.  

Animation  

With WPF animation can be added by using a 

standard Windows Dispatch Timer object. A 3-D 
scene can then be used to present data that is 

animated through time. The visuals in the scene 
can be adjusted with only one call to the build 

method on the viewer.  

 

Mouse Interaction  

Graphics created with Oculus.WPF can respond 

to Windows mouse events (mouse over, mouse 

click, mouse move etc.) for selection. This 
makes any object in the scene available for use 

as a controller for other objects or as a trigger 
for events and interaction. For example, clicking 

on a label could be used as a drilldown to filter 
out only data related to items similar to that 

class of items.  

Data-rich Tool-tips  

Tooltips are 2D graphics that are presented in 

the overlay (on top of the 3D scene), typically 

when the user hovers the mouse over a piece of 

geometry. These can be very effective for 
presenting additional drill-down details on 

graphical representations of data. Text data can 
be laid out in row/column format to assist in 

readability and alignment of non-fixed width 

fonts. The content and appearance of the tool-
tip ï font, text color, background and opacity 

can all be customized. In fact, using the picking 
behavior supported by the Oculus.WPF library, 

any 2D visual can be used as a tool-tip, 
including charts, static and animating graphics, 

media or custom UserControls. 

 

Figure 9 Tooltips can be graphical, text, animated or any 

combination 

Microsoft .NET Support and Integration  

Oculus.WPF supports 3.5 and is fully compliant 

with Windows XP, Windows Vista and Windows 

7 
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Media Integration 

Integration of other types of media, including 

internet browsers, interactive Flash or Silverlight 
applications, real-time video and static images, 

as well as 2D WPF controls, like tabs, buttons, 
sliders, rich text boxes and other WPF controls. 

 

Figure 10 Internet browser integration in a 3D application, 

displaying an interactive Flash application. The user can interact 

with the application as expected ς e.g. click buttons and type 

into text fields 

 

Application Integration  

Oculus.WPF can be tightly integrated into 

custom applications as discussed in the section 
on Deployment Strategies, and can be tightly 

integrated into Microsoft Applications, such as 

Office 2007, SQL Server and Analysis Services 
and Microsoft SharePoint. 

 

SQL Server and Analysis Services  

Analysis Services provides the business 

intelligence (BI) features of SQL Server. Built-in 

functionality assists with organizing data into 
multiple dimensions, providing analysis through 

applications such as pivot tables and data 
mining, reporting and dashboarding. 

Visualization with Oculus.WPF can provide value 

above typical BI analysis multi-metric analysis 
using height, color, depth, motion, etc. to 

convey multiple simultaneous values and 
innovative navigation paradigms such as 

simultaneous view across all dimensions.  

 

Deployment Strategies  

Application Deployment  

Deploying an application built with Oculus.WPF 

is as simple as copying the files in the 
application directory to their destination 

location. No installer or additional registration of 
components or DLLs is required.  

Click Once Deployment  

ClickOnce deployment allows you to publish 

Windows-based applications to a Web server or 
network file share for simplified installation. 

Visual Studio provides full support for publishing 
and updating applications deployed with 

ClickOnce.  

Stand-alone Client Application  

This is the standard implementation, where an 
application is deployed to the client via an 

installer. Built with Windows Forms, this solution 

could be displayed either in a window or full 
screen for a more immersive application.  

Browser-hosted Client Application  

An application can be launched from an Internet 

Explorer 7.0 or Firefox browser as an XBAP 
(XAML browser application). Since the 

application is deployed from any web server, 
this option facilitates easy deployment and 

upgrading.  

Application hosted WinForm control.  

Custom .NET visualization WinForm controls can 

be built with Oculus.WPF that can be easily 

integrated into a Visual Studio 2008 project.  

Office hosted Add-in  

Oculus.WPF can be integrated into other 

applications, either developed internally, or 

popular third party programs. For example, 

using Visual Studio Tools for Office and 
Oculus.WPF visualizations can be created as a 

Microsoft Excel add-in, providing a rich 
interactive interface for directly interacting with 

Excel spreadsheets and immediately seeing 

changes when the spreadsheet updates.  
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Thin client, Server-based Web Service  

In this scenario, a web service is created that 

generates static visualization images. In this 
scenario, the hosting page can have HTML 

image maps that allow some user interaction 
and drilldown. This strategy provides for the 

thinnest possible client solution and can support 
non-.NET browsers and platforms.  

Benefits  

Oculus.WPF provides a simple flexible interface 

for creating tailored visualization solutions. The 

library allows the developer to focus on the 
business solution without getting bogged down 

in the details of low level device and graphics 

manipulation. This ease of use is combined with 
the flexibility to develop truly customized 

solutions which would not be available from 
ready-made charts or pre-packaged 

visualizations.  

Flexibility: Oculus.WPF provides a simple 

consistent interface that can be used to create a 

wide range of visualizations. For example, a 

simple 3D bar chart, rather than being a single 
monolithic class, can be made with four 

instantiations:  

Å A VisualSet2D of Cubes  

Å A Quad with lines drawn on it 

Å Two VisualSets of Text 

With only these three classes and the associated 

methods, complete flexibility is provided - 

flexibility that cannot be achieved with a 

monolithic component class with hundreds of 
methods.  By modifying the layout, the chart 

can be changed into a scatterplot or 3-D 
scatterplot; by modifying the shape it can be 

changed into a bubble plot; etc. 

Other alternatives, such as a low level API like 

DirectX, OpenGL, or creating models with XAML, 

require additional specialized programming 

effort such as rendering optimization, scene 
initialization and management and viewer 

navigation. Oculus.WPF represents an effective 
middle ground.  

Easy Data Management: With Oculus.WPF, 

data is kept entirely separate from the visual 
elements. Using Oculus.WPF means that data is 

not repeated multiple times throughout the 

application, nor does the data need to specially 
transform to fit the specific format required by 

the visualization. Data can be managed centrally 
and it is easy to attach and update multiple 

visualization elements to the data. Furthermore, 

Oculus.WPF does not prescribe any pre-set data 
model or data format, giving the developer 

flexibility to use the most appropriate data 
model for the data.  

Easy Interactions: The Oculus.WPF library 

makes it easy to extend and enhance 
visualizations with rich interactions, through 

events such as click; click and drag; and drag 

and drop to enable features such as animation, 
tooltips, and drill-down.  

Easy Graphics Management: Oculus.WPF 

facilitates the management of detailed 
visualizations and the creation of re-usable 

visual components with techniques such as 
Layouts, VisualSets, Grouping and object 

oriented techniques (e.g. sub-classing), which 

promotes easy-of-programmability, performance 
and scalability.  

Conclusion  

The Oculus.WPFÊ three-dimensional business 

visualization development toolkit is a state-of-

the-art class library that leverages the latest 
features provided by Microsoft WPF on Windows 

XP, Vista and the Microsoft.NET platform. 
Combining the power and ease-of-use of the 

Oculus.WPF toolkit with the proven, widely 
deployed Microsoft environment ensures that 

this large and growing client base can now take 

advantage of new methods of human 
information interaction, while maintaining their 

investment in Microsoft-based applications and 
tools.  

The power inherent in multi-dimensional user 

interfaces allows for increased comprehension of 
complex data. The enhanced interaction and 

visualization features provided by Oculus.WPF 

add up to great revenue potential and 
considerable business value.  

Professional Services  

Oculus provides services above Oculus.WPF to 

assist our customers get maximum value from 
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visualization. Oculus is a full service company: in 

addition to training and knowledge transfer, 
Oculus professional services help our customers 

get the right visual designs to meet their 
business objectives and user capabilities, design 

application architectures to integrate within the 

enterprise environment, and develop prototypes, 
pilots and full production visualization 

applications.  

 

Appendix Aï Development 

and Deployment  

Deployment Requirements  

Oculus.WPF is a high performance solution for 

clients seeking a solution on the following 
Windows platforms.  

Å Windows Server 2003  

Å Windows XP  
Å Windows Vista  

Å Windows 7  

Microsoft .NET Framework 3.5 runtime  

This is included in Windows Vista and is 

available as a free download for Windows XP. 

Oculus.WPF class library  

This is a DLL that contains all the data-

visualization classes and components necessary 

to build a rich and interactive application (less 
than 200 KB).  

Custom .NET Application  

Built and compiled with any .NET compliant 

language, this is the custom application that the 
end-user will see.  

Development Requirements  

Microsoft .NET 3.5  

Typically, Visual Studio 2008 and any of the 

.NET programming languages, including VB.NET, 
C#, C++.NET, and many more.  

Oculus.WPF class library  
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Contacts  

For more information on Oculus.WPF and other Oculus 3D visualization development toolkits, please 

email us at info@oculusinfo.com or contact:  

Michael Peters  

Partner and Senior Visualization Consultant  

Telephone: (416) 203-3003, ext. 234  
mike.peters@oculusinfo.com  

William Wright  

Senior Partner  

Telephone: (416) 203-3003, ext. 227  
bill.wright@oculusinfo.com  

Office Location  

Oculus Info Inc.  

2 Berkeley Street, Suite 600  

Toronto, Ontario M5V 1M3  
Telephone: (416) 203-3003  

Facsimile: (416) 203-0646  

www.oculusinfo.com  
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