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Virtual Reality

Falko Kuester, Jurgen Schulze, Tom DeFanti: Virtual & Augmented Reality
Research Activities
The Immersive Visualization Laboratory (IVL) continued its work on the virtual version of the Sun
Modular data center with the GreenLight instrument. The purpose of this project is to be able to visualize
sensor data like power consumption, temperature, etc. in an easy to access way in the high end
visualization environments at Calit2, like the StarCAVE or the AESOP wall. The researchers have created
a 3D model of the container, using as a basis a CAD model from SUN. The model is a complete replica of
the container, which even allows the user to open the doors, enter, and pull out the computer racks, all by
directly interacting with the visual components.
The focus of the research activities in year 2 was to allow the user of this 3D model to have access to all
the data available from the sensors in the container, in order to visually display the state of the systems in
it. Our interactive 3D application now has this ability and can be used to view the state of the machines in
the container from a remote location, without physically visiting it and potentially disrupting the
measurements in it, for instance by opening the doors, thus allowing the cool air to leave the container.
Users of the system can select the parameter they want to see from a 3D menu. The system will then
connect to the data bank which stores the history of all the sensors in the instrument, and uses this
information to color the individual PCs, switches, storage devices, etc., with a color scheme appropriate
for the desired information, for instance a gradient from green through yellow to red to display a
temperature range from cool to hot. Once the data has been loaded from the data bank it will be updated
once a minute, in synchronization with the data bank.
The 3D visualization software has been installed in Calit2’s StarCAVE and on the AESOP wall. The
StarCAVE is a 5-sided, 34 megapixel, tracked 3D environment. The AESOP wall is a 4x4 tiled display
wall, consisting of narrow bezel LCD displays. It cannot show a 3D image in stereo, but is more
accessible to the GreenLight researchers. The goal of the AESOP installation is to provide a permanent
portal into the GreenLight Instrument, which the participating researchers can walk up to at any time and
bring up, in an intuitive way, the collected data. Figures 6-8 below show examples of display interaction.

Figure 1: : Virtual GreenLight Instrument on
the AESOP display wall at Calit2

Figure 2: Interacting with the Virtual
GreenLight Instrument in the StarCAVE,
showing the power history

Figure 3: X-ray view of the GreenLight
Instrument on AESOP display wall.

Figure 4: The GreenLight Instrument fully
equipped showing the color coded power
consumption of each component.

The Highly Interactive Parallelized Display Space (HIPerSpace) display wall seen in Figure 9 below
features nearly 287 million pixels of screen resolution and continues to be used as a visualization and
collaboration front end to the GreenLight Instrument in support of scientific data visualization. The
display uses 10GigE on each of its server nodes and has an aggregate 90 gigabit per second back haul to
the network core and the GreenLight instrument (using 9 10GigE bonded connections).

Figure 5: UCSD Calit2 HIPerSpace Tiled Display Wall: 286,720,000 pixels.
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