article. Having a centralized daemon process manage the
cache allows for cache efficiency, parallel handling of texture
downloads while 3D graphics rendering is occurring, and shar-
ing textures among graphics contexts.

The VISUALIZE fx* and VISUALIZE 6 texture mapping
options incorporate the second generation advances in virtual
texture mapping. Full OpenGL 1.1 texture map hardware sup-
port has brought about dramatic improvements in texture
map download performance and switching between texture
maps and new extended features such as 3D texture mapping,
shadows (Figure 2 and proper specular lighting on textures

(Figure R These features have made these products very
appealing systems for texturing applications on workstation
graphics.

The texture mapping performance on these systems is very
competitive. The VISUALIZE fx® texture fill rate is about twice
that of the VISUALIZE fx* texture option. However, fill rates
alone do not describe how these systems perform in a true
application environment. Aggressive texture mapping applica-
tion performance comparisons show two to three times per-
formance superiority over similarly priced graphics workstation
products.

Figure 2

A shadow texture image.

Texture Chip

The texture chip is responsible for accelerating texture
mapping operations. Towards this end, it performs three
basic functions:

Maintains a cache of texture map data, requesting cache
updates for texture values required by current rendering
operations as needed (see “Fast Virtual Texturing” on
page 32)

Article 4 « [0 1998 Hewlett Packard Company

Figure 3

A specular lit texture image. Correct specular Iight/rzlg of
textured images can be achieved with VISUALIZE fx* and
fx8 texture mapping options.

Generates perspective corrected texture coordinates
from plane equations representing triangles, points, or
lines

Fetches and filters the texture data as specified by the
application based on whether the texture needs to be
magnified or minimized to fit the geometry it is being
mapped to and passes the result on to the raster chips.
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Raster Chip

The raster chip rasterizes the geometry into the frame
buffer. This means it determines which pixels are to be
potentially modified and, if so, whether they should be
modified based on various current state values (including
the contents of the z buffer). The raster chip also controls
access to the various buffers that make up the frame
buffer. This includes the image buffer for storing the image
displayed on the screen (potentially two buffers if double
buffering is in effect), an overlay buffer that contains im-
ages that overlay the image buffer, the depth or z buffer
for hidden surface removal, the stencil buffer,” and an
alpha buffer™ on the VISUALIZE fx®. To accomplish its
work the raster chip performs four basic functions:

= Rasterize primitives described as points, lines, or
triangles

= Apply fragment operations as defined by OpenGL (such
as blending and raster operations)

= Control of and access to buffer memory, including all
the buffers described earlier

m Refresh the data stream for the video chip, including
handling windows and overlays.

Video Chip

The video chip provides video functions for controlling
the data flow from the frame buffer to the display and

* A stencil buffer is per pixel data that can be updated when pixel data is written and used

to restrict the modification of the pixel.

** An alpha buffer contains per pixel data that describes coverage information about the
pixel and can be used when blending new pixel values with the current pixel value.

mapping data from values to color. The features of the
video chip include:

= Data mapping to colors:
o Two independent 4096-by-24-bit lookup tables

o Four independent 256-by-3-by-8-bit lookup tables
for image planes

o A bypass path for 24-bit true color data

o Two independent 256-by-8-bit lookup tables for
overlay planes

= Digital-to-analog conversion
= Video timing

= Video output.

Conclusion

The VISUALIZE fx family of products currently has a sub-
stantial lead in not only price/performance measurements,
but it also leads in performance independent of cost.

For information regarding how these systems compare
against the competition, visit the SPEC (an industry stan-
dard body of benchmarks) web page at:

http://www.spec.org/gpc
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