


In this case, the key addition is the Viz Roll. The Viz Roll 
includes common packages used in visualization clusters such 
as SAGE, DMX,  VTK and Chromium. It automates the 
installation and management process for visualization clusters 
in the same fashion that the Rocks+ core simplifies the basic 
compute cluster paradigm.

Clustercorp’s (http://www.clustercorp.com) Rocks+Viz  
package is sold as a subscription license that includes software
and support.

Figure 1: An Example “V iz Wall ”

V isualiza tion A pplica tions
Here are a couple of applications that are suitable for use in 
many installations and easily deployable with Rocks+.

SAGE is a graphics streaming architecture for supporting 
collaborative scientif ic visualization environments with 
potentially hundreds of megapixels of contiguous display 
resolution. In collaborative scientific visualization it is crucial 
to share high-resolution imagery as well as high-definition 
video among groups of collaborators at local or remote sites. 
SAGE is installed by default as part of Rocks+Viz.

EnSight is an application many researchers are familiar with – 
it  is used for analyzing, visualizing, and communicating high-
end scientific and engineering data sets. The DR (Distributed 
Rendering) package is a good choice to include on high-end 
visualization clusters. The rich feature set includes cluster 
based rendering via Chromium and parallel compositing, which 
allows large scenes to be displayed on remote desktops at high 
frame rates.  Clustercorp includes the EnSightDR Roll as an 
optional component in Rocks+. A license must be purchased 
from Computational  Engineering International  (CEI)  to use 
this high-end package ($10,000 commercial, $2,500 academic).

Impact on a Real W or ld P roblem
Let’s talk about how users can get the most out of their HPVC...  
A new rear wing design for a Formula 1 Race Car? No 
problem, Stanford's Flow Physics and Computational 
Engineering Group has used a Viz Cluster for this purpose.  
What about visualizing the seismic forces associated with an 
undersea earthquake and subsequent tsunami?  Scripps 
Institution of Oceanography uses a Viz Cluster for this and 
many other earth science applications. How about analyzing the 
computational results of an integrated, multi-physics simulation 
of a jet engine?  Clustercorp’s Scientific Computing group has 
worked on just such a project...

A jet engine is a  complex engineering system consisting of a 
fan, compressor, combustor, turbine and exit nozzle. Using 
single displays for analysis proves inadequate, because 
component interaction requires the entire ensemble to be 
visualized at once, with a sufficiently large image. For example, 
the fan blade wakes propagate through multiple stages of the 
low pressure compressor, which can only be analyzed in detail 
by leveraging the resolution and size of a Viz Wall. Users are 
able to visualize the details of flow in each component, such as 
boundary layers on turbomachinery blades, tip-gap vortices, 
and unsteady wakes in the blade passages.

In addition, fully  understanding the flow in a jet engine requires 
a collaboration of many research scientists, each with differing 
areas of expertise. The visualization of the flow features on a 
large screen proves to be an excellent vehicle for a fruitful 
scientific interaction. Visualization walls lead to collaborative 
efforts by scientists by bringing the display and analysis 
process into a conference-type setting.

Mak e It H appen
The process laid out in this paper is a mature, repeatable 
solution that should give new users the confidence to deploy 
similar solutions in research and production environments. 
HPVC is quickly becoming the method of choice for the 
analysis of massive data sets generated during large-scale 
scientific computing – a high-end visualization solution has 
become a must-have tool for  scientists looking for clear views 
of complex data. 

This product includes software developed by the Rocks Cluster Group at the San 
Diego Supercomputer Center at the University of California, San Diego and its 
contributors.


