Technical Description �XE “technical description”�


The GLZ1 board supports many features and functions previously found only in high end workstation graphics.  This chapter provides a technical description of the GLZ1 Rasterization Accelerator/Frame Buffer by discussing its features and functions.


Features �XE “technical description:features”�


GLZ1 provides full hardware acceleration of graphics tasks.  The features listed for the Rasterization Accelerator and Frame Buffer sections enhance both the performance and the image quality of the GLZ1.


Rasterization Accelerator Section:


Industry standard PCI bus


High-speed graphics DMA engine


Multiple vertex data formats


Gouraud shading support


Symbolized vector support


Antialiased vector support 


Sub-pixel accuracy





Frame Buffer Section:


92 video planes


True color frame buffer


Z buffer


Video lookup tables


Window mode double buffering


Gamma correction


Hardware cursor


Stereoscopic viewing


Multiple video resolutions


High speed screen refresh


Genlock support for dual monitors


Rasterization Accelerator �XE “technical description:features:rasterization accelerator”� �XE “rasterization accelerator”�


The Rasterization Accelerator has many features that accelerate the rasterization requirements of GLZ1 graphics.





Industry Standard PCI Bus -- The Rasterization Accelerator uses the PCI bus to transfer data to and from the host processor.  The PCI bus is a high performance bus capable of operating up to 33 MHz.  The Rasterization Accelerator is a 32-bit PCI bus peripheral with bus mastership capability. �XE “industry standard PCI bus:description”� �XE “rasterization accelerator:industry standard PCI bus”�





High Speed Graphics DMA Engine -- The Rasterization Accelerator uses a high speed DMA engine to accelerate PCI bus data transfers.  The DMA engine transfers data in sixteen, 32-bit word bursts.  The DMA frees the host processor from transferring massive amounts of graphics data over the PCI bus. �XE “high speed graphics DMA engine:description”� �XE “rasterization accelerator:high speed graphics DMA engine”�





Multiple Vertex Data Formats -- The Rasterization Accelerator allows the software to send vertex data for triangles and vectors in multiple formats.  The formats include 8-bit packed integer, 16-bit packed integer, 32-bit integer, single-precision floating point, and double-precision floating point. �XE “multiple vertex data formats:description”� �XE “rasterization accelerator:multiple vertex data formats”�





The host processor achieves higher performance because it does not convert data that is native to a particular application.  To conserve bandwidth, the application optionally loads constant color and Z values to avoid sending them with each vertex.





Gouraud Shading Support -- The Rasterization Accelerator supports Gouraud shading of 3D graphics triangle meshes.  High performance hardware accomplishes the shading of the entire triangle including color and depth derivative calculations and pixel interpolation.  The hardware supports Gouraud shaded vectors and allows maximum update rates with minimum load on the host processor. �XE “Gouraud shading support:description” � �XE “rasterization accelerator:Gouraud shading support”�





Symbolized Vector Support -- The rasterization hardware supports symbolized vectors that allow the application of any user-supplied, 32-bit, two-color pattern without performance degradation.  Dotted or dashed lines are examples of symbolized vectors. �XE “symbolized vector support:description”� �XE “rasterization accelerator:symbolized vector support”�





Antialiased Vector Support -- Hardware support of antialiased vectors eliminates the jagged appearance of vectors on standard raster displays.


 �XE “antialiased vector support:description”� �XE “rasterization accelerator:antialiased vector support”�


Sub-pixel Accuracy -- The Rasterization Accelerator uses sub-pixel accuracy for improving the quality of the graphics image.  Sub-pixel accuracy ensures adjacent polygons and vectors join smoothly. �XE “sub-pixel accuracy:description”� �XE “rasterization accelerator:sub-pixel accuracy”�


Frame Buffer �XE “technical description:features:frame buffer”� �XE “frame buffer”�


The Frame Buffer has many features that greatly enhance the visual impact of GLZ1 graphics.





92 Video Planes -- The following summarizes the 92 video plane set for the GLZ1 configurations. �XE “92 video planes:description”� �XE “frame buffer:92 video planes”�





	Image (red, green, blue), front buffer	24 bits


	Image (red, green, blue), back buffer	24 bits


	Overlay, front buffer	  1 bit


	Overlay, back buffer	  1 bit


	Image, VLT selection, front buffer	  3 bits


	Image, VLT selection, back buffer	  3 bits


	Z buffer	24 bits


	Mask (pixel access control)	  4 bits


	Image, window control	  4 bits


	Overlay, window control	  4 bit





The image planes consist of 8 bits each of red, green, and blue to provide 16.7 million possible colors.  There are two copies, or buffers, of image data, front and back.  This allows smooth animation by updating one buffer while displaying from the other buffer.





Both image buffers have access to one of eight Video Lookup Tables (VLTs).  The image VLT selection planes select the VLT to use.  A double buffered overlay plane provides the ability to annotate text and graphics with a 3D image in the image buffer.





The Z buffer provides 24 bits of depth information.  The mask planes allow for access control of the various drawing planes (for example, image or overlay).  Finally, the image and overlay window control planes determine the buffer to display on a pixel-by-pixel basis.





True Color Frame Buffer -- A 24-bit, double buffered, true color frame buffer provides 8 bits of information for each red, green, and blue primary color.  The frame buffer provides two separate buffers, so that one updates while the other displays. �XE “true color frame buffer:description”� �XE “frame buffer:true color frame buffer”�


Z Buffer -- A 24-bit, Z buffer provides accurate display of scenes with large depth separation between objects. �XE “Z buffer:description”� �XE “frame buffer:Z buffer”�





Video Lookup Tables -- The Frame Buffer includes eight Video Lookup Tables (VLTs).  The VLTs provide multiple color palettes simultaneously for color remapping and advanced color refinement. �XE “video:lookup tables:description”� �XE “frame buffer:video lookup tables”�





Window Mode Double Buffering -- Window mode double buffering allows multiple windows to display simultaneously from different buffers. �XE “window mode double buffering:description”� �XE “frame buffer:window mode double buffering”�





Gamma Correction -- State of the art 10-bit gamma VLTs, and 10-bit Digital to Analog Converters (DACs) allow user control of gamma values without color degradation. �XE “gamma correction:description”� �XE “frame buffer:gamma correction”�





Hardware Cursor -- A hardware cursor minimizes cursor tracking tasks of the host processor. �XE “hardware cursor:description”� �XE “frame buffer:hardware cursor”�





Stereoscopic Viewing -- GLZ1 supports the display of stereo images.  Stereoscopic viewing requires a stereo-ready monitor and infrared shutter glasses with emitter module. �XE “stereoscopic viewing:description”� �XE “frame buffer:stereoscopic viewing”�





Multiple Video Resolutions -- GLZ1 includes programmable pixel clock generation and video timing logic.  This allows support of a wide variety of monitors with multiple video resolutions and refresh rates.  Programmable video timing also allows future monitor upgrades with only a software driver change.  Supported resolutions range from 640 x 480 up to 1152 x 864.  Refer to Chapter 6 for additional information on supported monitor resolutions. �XE “multiple video resolutions:description”� �XE “frame buffer:multiple video resolutions”�





High Speed Screen Refresh -- High speed screen refresh provides flicker-free displays at 76 Hz and above for all screen resolutions. �XE “high speed screen refresh:description”� �XE “frame buffer:high speed screen refresh”�





Genlock Support for Dual Monitors -- Genlock eliminates the visual beat frequency effect that may occur when placing two monitors close to each other.  GLZ1 supports Genlock for dual monitors by using a clock sync cable installed between the two GLZ1 boards. � XE “clock sync cable” � �XE “Genlock support for dual monitors:description”� �XE “frame buffer:Genlock support for dual monitors”�


�
Functions �XE “technical description:functions”�


GDI is the library of functions that Microsoft Windows NT uses to create and manipulate 2D computer images.  The GLZ1 rasterization hardware accelerates many of the GDI functions.  OpenGL is an industry standard library of functions used to create and manipulate 3D computer images.  OpenGL functions, as built in to the Microsoft Windows NT operating system, can be performed by the host processor.  However, the GLZ1 hardware accelerators greatly improve OpenGL performance.
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Figure 4-1.  GLZ1 OpenGL Processing Block Diagram�tc "4-1.  GLZ1 OpenGL Processing Block Diagram" \f f\l 2� �XE "GLZ1:openGL processing block diagram"�


As shown in Figure 4-1, the GLZ1 provides OpenGL acceleration using the Rasterization Accelerator and Frame Buffer.  This allows the host processor to perform application and database operations while the accelerator performs OpenGL processing.  This parallel processing results in unprecedented speed to generate and manipulate realistic images.


Rasterization Accelerator/Frame Buffer �XE “technical description:functions:rasterization accelerator/frame buffer”� �XE “rasterization accelerator/frame buffer”�


The Rasterization Accelerator consists of the PCIDMA, Graphics FIFO, and Graphics Engine.  The Frame Buffer consists of the resolvers, video memory, Video Selector and Mappers (VSMs), and Digital to Analog Converter (DAC).  The standard PCI bus provides high bandwidth support for the transfer of graphics data between the host processor and the Rasterization Accelerator.





The Rasterization Accelerator receives GDI or OpenGL element requests from the host processor through the PCIDMA and Graphics FIFO.  Element types include triangles, triangle meshes, lines, line strings, and others.  The graphics engine ASIC converts the elements to pixels and routes them through the Resolvers to the Video Memory.  The Rasterization Accelerator also performs region fills, bit expands, and BIT BLock Transfer (BITBLT) operations.  The VSMs accept digital pixel data from the Video Memory, and send it to the DAC where it is converted to an analog voltage and presented to the monitor.
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Figure 4-2.  Rasterization Accelerator/Frame Buffer Block Diagram�tc "4-2.  Rasterization Accelerator/Frame Buffer Block Diagram" \f f\l 2� �XE "rasterization accelerator/frame buffer:block diagram"�
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