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Introduction

This document is the official programming reference for version 3.0 of 3Dfx Interactive Glide Rasterization
Library. The Glide Library is alow-level rendering and state management subroutine library that serves asa
thin layer over the register level interface to the 3Dfx Interactive family of graphics accelerators. Glide permits
easy and efficient implementation of 3D rendering libraries, games, and drivers on the graphics hardware. Glide
only implements operations that are natively supported by the hardware. Higher level operations are located in
the Glide Utility Library, which is currently part of Glide.

Glide serves three primary purposes:

It relieves programmers from hardware specific issues such as timing, maintaining register shadows, and
working with hard-coded register constants and offsets.

It defines an abstraction of the graphics hardware to facilitate ease of software porting.
It acts as adelivery vehicle for sample source code providing in-depth optimizations.

By abstracting the low level details of interfacing with the graphics hardware into a set of C-callable APIs,
Glide allows devel opers targeting the graphics hardware to avoid working with hardware registers and memory
directly, enabling faster development and lower probability of bugs. Glide aso handles mundane and error
prone chores, such asinitialization and shutdown.

Glide currently consists of Glide APIsaswell as Glide Utility APIs. All Glide APIs begin with the gr prefix, all
Glide Utility APIs being with the gu prefix. Glide Utility APIs do not directly communicate with hardware
registers; they are strictly layered on Glide APIs. Therefore, their functionality could be performed just as easily
by application code. Glide Utility APIs are included in Glide for convenience.

A 3Dfx interactive graphics accelerator consists of a Pixelfx chip that performs pixel rendering operations and
manages the video frame buffer, and one or more Texelfx chips that perform texture mapping operations. Each
Texelfx chip contains one Texture Mapping Unit, or TMU. The term TMU is used throughout the rest of this
manual.

Theinternal name for the graphics subsystem is* SST”. Some function names, type definitions, and constants
within Glide reflect thisinternal name, which is easier to type than some variation of Voodoo Graphics, Voodoo
Rush, or Voodoo®.

Base Types

All 3Dfx Interactive programming libraries use a common set of platform-independent signed and unsigned
types. These types can be found in 3df x. h and are described in the table below:

type name format ANS C type

FxU8 8-bit unsigned unsi gned char

FxI 8 8-bit signed si gned char

FxUL6 16-hit unsigned unsi gned short int
FxI'16 16-bit signed si gned short int
FxU32 32-bit unsigned unsi gned | ong i nt
FxI 32 32-hit signed value signed | ongint
FxFI oat 32-bit floating point value float

FxBool 32-bit signed l'ong i nt

Copyright & 1995- 1998 3Dfx Interactive, Inc. iii
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Glide Typesand Structures

Glide overlays the base types with a collection of type definitions whose names convey the kind of values that
variables of that type will assume. Each type is associated with a character string prefix that becomes part of
each predefined constant associated with the type. The table below lists the types, the underlying base type, and
the prefix for constants that can be used to establish avalue for a parameter of the associated type. In afew
cases, the unifying prefix is not used and the table provides the list of associated constants instead.

enumerated type

underlying base type

valid values or prefix

G Chipl D t

Fxl 32

GR FBI

GR TMO, GR TMUL, GR TM2

G Conbi neFunction_t FxI 32 GR_COWVBI NE_FUNCTI ON_
G Conbi neFact or _t FxI 32 GR_COWBI NE_FACTOR_
G Conbi neLocal _t FxI 32 GR_COMBI NE_LOCAL _
G Conbi neCt her _t FxI 32 GR_COMWBI NE_OTHER _
G Al phaSour ce_t FxI 32 GR_ALPHASOURCE _

G Col or Conbi neFnc_t Fxl 32 GR_COLORCOMBI NE_

G Al phaBl endFnc_t FxI 32 GR_BLEND_

G Aspect Ratio_t FxI 32 GR_ASPECT_LO&_

G Buffer_t Fxl 32 GR_BUFFER_

G Chr omakeyMbde_t FxI 32 GR_CHROVAKEY _

G Chr omaRangeMode_t FxI 32 GR_CHROVARANGE _

G TexChr omakeyMode_t FxI 32 GR_TEXCHROVA

G CmpFnc_t FxI 32 GR CWP_

G Col or For mat _t FxI 32 GR_COLORFORMAT _

G Cul | Mode_t Fx1 32 GR CULL_

G Dept hBuf f er Mode_t FxI 32 GR_DEPTHBUFFER _

G Di t her Mode_t Fxl 32 GR_DI THER

G Foghbde_t FxI 32 GR_FOG_

G Lock_t FxU32 GR_LFB_

G Lf bBypasshbde_t FxI 32 GR_LFBBYPASS _

G LfbWi t eMode_t Fx1 32 GR_LFBWRI TEMODE_

G OiginLocation_t FxI 32 GR_ ORIG@ N_

G LOD t Fx1 32 GR LOD LO=X_

G M pMaphMode_t FxI 32 GR_M PMAP_

G Snoot hi nghvbde_t FxI 32 GR_SMOOTHI NG _

G Text ur ed anpMode_t FxI 32 GR_TEXTURECLAMP_

G Text ur eConbi neFnc_t Fxl 32 GR_TEXTURECOWBI NE_
G Text ureFi |l t er Mode_t FxI 32 GR_TEXTUREFI LTER_
G Text ur eFor mat _t FxI 32 GR_TEXFMI_

G TexTabl e_t FxU32 GR_TEXTABLE_

G NCCTabl e_t FxU32 GR_NCCTABLE _

G TexBaseRange_t FxU32 GR_TEXBASE _

G Enabl eMbde_t FxU32 GR_MODE_

G Coor di nat eSpaceMde_t FxU32 GR_W NDOW COORDS, GR _CLI P_COORDS
G LfbSrcFnt _t FxU32

iv
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Glide also defines asmall set of structures, as shown below.

Structure name

definition

description and usage

G Lfblnfo_t

t ypedef struct {

int size;

void *IfbPtr;

FxU32 stridel nBytes;

G LfbWiteMde_ t witeMde;
G OiginLocation_t origin;

} GLfblnfo_t;

Contains state information
about the linear frame buffer.
Used with gr Lf gLock.

G TexInfo

typedef struct {

G LOD t snallLodLog?;

G LOD t |argelLodLog?;

G AspectRatio_t aspectRatiolLog2;
G TextureFormat _t format;

Void *data;

} G Texl nfo;

Contains mipmap parameters.
Used with

gr TexDownl oadM pMap,

gr TexMul ti baseAddr ess,
gr TexSour ce, and

gr TexText ur eMenRequi r ed.

G Resol ution

t ypedef struct {
Gr ScreenResol ution_t
G ScreenRefresh_t
int nunCol orBuffers;
int numAuxBuffers;

} dideResol ution;

resol ution;
refresh;

Contains display screen
parameters. Used with
gr QueryResol uti ons.

Predefined Constants

Glide predefines severa constants and is also dependent upon several externally defined constants. These are
documented in full in gl i de. h.

APl Reference

Thefollowing is an API reference that lists the APIs provided by Glide, their purpose, usage, parameters, and
notes describing their implementation.

Copyright & 1995-98 3Dfx Interactive, Inc.
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grAADrawTriangle

NAME
gr AADr awTr i angl e —draw an anti-aliased triangle
C SPECIFICATION

voi d gr AADr awTri angl e( const void *a,
const void *b,
const void *c,

FxBool anti al i asAB,
FxBool anti al i asBC,
FxBool antialiasCA
)
PARAMETERS
a,b,c Pointers to the vertices defining the triangle.
antialiasAB If FXTRUE, anti-alias the AB edge.
antialiasBC If FXTRUE, anti-alias the BC edge.
antialiasCA If EXTRUE, anti-alias the CA edge.
DESCRIPTION

Glide draws a triangle with the specified edges anti-aliased by setting up the alpha iterator so that it
represents pixel coverage. gr Al phaConbi ne must select iterated alphaand gr Al phaBl endFuncti on
should select GR_ BLEND SRC ALPHA, GR_BLEND ONE_M NUS_SCR_ALPHA as the RGB blend functions
and GR_BLEND ZERO, GR_BLEND ZEROas the alpha blend functions if sorting from back to front and
GR_BLEND_ALPHA_SATURATE, GR_BLEND_ ONE asthe RGB blend functions and GR_BLEND_SATURATE,
GR_BLEND_ONE as the alpha blend functions if sorting from front to back. Opague anti-aliased primitives
must set alpha=255 in the vertex data. Transparent anti-aliased primitives are drawn by setting alphato
values less than 255; this apha value is multiplied by the pixel coverage to obtain the final alpha value for
alpha blending.

NOTES

If there is a steep gradient in a particular color space (i.e., green goes from 255.0 to 0.0 in a small number
of pixels), then there will be visual anomalies at the edges of the resultant anti-aliased triangle. The
workaround for this ‘feature’ isto reduce the gradient by increasing small color components and decreasing
large ones. This can be demonstrated by changing the values of maxColor and minColor int est 25 of the
Glide distribution. Note that this ‘feature’ is only present when the color combine mode includes iterated
RGB or alpha as one of the parametersin the final color.

G AADr awTr i angl e isindependent of the GR_AA_ORDERED mode that enables anti-aliasing.
SEEALSO

gr Al phaBl endFuncti on, gr Al phaConbi ne, gr Dr awTr i angl e, gr Enabl e

Copyright & 1995- 1998 3Dfx Interactive, Inc. 1
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grAlphaBlendFunction

NAME
gr Al phaBl endFunct i on — specify the alpha blending function
C SPECIFICATION

voi d gr Al phaBl endFuncti on( G Al phaBl endFnc_t rgb_sf,
G Al phaBl endFnc_t rgb_df,

G Al phaBl endFnc_t al pha_sf,
G Al phaBl endFnc_t al pha_df

PARAMETERS
rgb_sf Specifies the red, green, and blue source blending factors. The following symbolic
constants are accepted:
GR_BLEND_ZERO GR_BLEND ONE
GR_BLEND DST_COLCR GR_BLEND ONE_M NUS_DST_COLCR
GR_BLEND_SRC ALPHA GR_BLEND ONE_M NUS_SRC_ALPHA
GR_BLEND DST_ALPHA GR_BLEND ONE_M NUS_DST_ALPHA
GR_BLEND_ALPHA SATURATE
rgb_df Specifies the red, green, and blue destination blending factors. The following
symbolic constants are accepted:
GR_BLEND_ZERO GR_BLEND ONE
GR_BLEND_SRC_COLOR GR_BLEND_ONE_M NUS_SRC_COLOR
GR_BLEND_SRC ALPHA GR_BLEND ONE_M NUS_SRC_ALPHA
GR_BLEND DST_ALPHA GR_BLEND ONE_M NUS_DST_ALPHA
GR_BLEND PREFOG COLOR
alpha_sf Specifies the apha source blending factor. The following symbolic constants are
accepted:
GR_BLEND_ZERO GR_BLEND ONE
alpha_df Specifies the al pha destination blending factor. The following symbolic constants are
accepted:
GR_BLEND_ZERO GR_BLEND ONE
DESCRIPTION

Alpha blending blends the RGBA values for rendered pixels (source) with the RGBA values that are
already in the frame buffer (destination). gr Al phaBl endFunct i on defines the operation of blending.
rgb_sf and alpha_sf specifies which of nine methods is used to scale the source color and apha
components. rgb_df and alpha_df specify which of eight methods is used to scale the destination color and
alpha components.

Alphablending is defined by the equations:

Copyright & 1995- 1998 3Dfx Interactive, Inc. 3
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R=min (255, Ry s: + Ry dr)
G =min (255, Gs s + Gy dg)
B =min (255, Bs sz + By ds)
A=min (255, AsSa+ Aqdn)

where R,, G, B, As are the source color and a pha components, Ry, Gy, By, Aq are the destination color and
alpha components, sz, Ss, S S are the source blending factors, and di, dg, ds, da are the destination blending
factors.

The blending factors are as follows:

blending factor component blend factor
GR_BLEND_ZERO 0

GR_BLEND_ONE 1

GR_BLEND_SRC COLCR C./ 255
GR_BLEND_ONE_M NUS_SRC COLOR 1-C,/ 255
GR_BLEND_DST_COLCR Cy/ 255
GR_BLEND_ONE_M NUS_DST_COLOR 1-C4/ 255
GR_BLEND_SRC_ALPHA A,/ 255
GR_BLEND_ONE_M NUS_SRC_ALPHA 1-A,/255

GR_BLEND DST_ALPHA Ayl 255
GR_BLEND_ONE_M NUS_DST_ALPHA 1-Aq/255
GR_BLEND_ALPHA SATURATE min (As/ 255, 1— Ay / 255)
GR_BLEND_PREFOG_COLCR color before fog is applied

where C; and C, are the corresponding R, G, B, Asand Ry, Gy, By, Ay components respectively.

To disable alpha blending, call
gr Al phaBl endFunct i on( GR_BLEND ONE, GR_BLEND ZERO, GR_BLEND ONE, GR_BLEND ZERO)

NOTES

The source of incoming apha and color are determined by gr Al phaConbi ne and gr Col or Conbi ne
respectively.

Alphablending that requires a destination alphais mutually exclusive with depth buffering. Attempting to
use GR_BLEND _DST_ALPHA, GR_BLEND ONE_M NUS_DST_ALPHA, or GR_BLEND ALPHA SATURATE
when depth buffering is enabled will have undefined results.

On Voodoo Graphics systems, apha blending and triple buffering are mutually exclusive as well.

GR_BLEND PREFOG COLORis useful when applying fog to a scene generated in multiple passes. See the
Glide Programming Guide for more information.

SEEALSO
gr AADr awTr i angl e, gr Al phaConbi ne, gr Col or Conbi ne

4 Copyright & 1995- 1998 3Dfx Interactive, Inc.
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grAlphaCombine

NAME

gr Al phaCombi ne — configure the alpha combine unit

C SPECIFICATION

voi d gr Al phaConbi ne( G Conbi neFunction_t func,

PARAMETERS

func

G Conbi neFact or _t factor,
G Conbi neLocal _t | ocal ,
G Conbi neCt her _t ot her,
FxBool i nvert

)

Specifies the function used in source apha generation. Valid parameters are
described below. The combine function names are prefixed with the string
“GR_COVBI NE_FUNCTI ON_": e.g. GR_COMVBI NE_FUNCTI ON_ZEROor

GR_COMBI NE_FUNCTI ON_BLEND_LOCAL.

combine function func computed alpha
ZERO 0

LOCAL Avocal
LOCAL_ALPHA Avgcal
SCALE_OTHER f* Aother

BLEND OTHER

SCALE_OTHER _ADD_LOCAL f* Agther + Avocal
SCALE_OTHER_ADD_LOCAL_ALPHA f* Agther + Avocal
SCALE_OTHER_M NUS_LOCAL f* (Aother — Alocal)

SCALE_OTHER M NUS_LOCAL_ADD LOCAL
BLEND

f* (Aother — Atocar) + Avocar
© % Agher + (1=1)* A

SCALE_OTHER M NUS_LOCAL_ADD LOCAL_ALPHA

* (Acther — Atocal) + Avoca

SCALE_M NUS_LOCAL_ADD_LOCAL f*(— Acca) + Aoca
BLEND_LOCAL 0 (1=f) *Acca
SCALE_M NUS_LOCAL_ADD LOCAL_ALPHA f* (= Aoca) + Aloca

Copyright & 1995- 1998 3Dfx Interactive, Inc.
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factor Specifies the scaling factor used in alpha generation. Valid parameters are described
below:
combine factor factor scale factor (f)
GR_COVBI NE_FACTOR_NONE Unspecified
GR_COMBI NE_FACTOR _ZERO 0
GR_COMWBI NE_FACTOR_LOCAL Avoca | 255
GR_COMVBI NE_FACTOR_OTHER_ALPHA Agtrer | 255
GR_COMVBI NE_FACTOR_LOCAL_ALPHA Avoca | 255
GR_COMBI NE_FACTOR_TEXTURE_ALPHA Acdre! 255
GR_COMWBI NE_FACTOR_ONE 1
GR_COVBI NE_FACTOR_ONE_M NUS_LOCAL 1— Ao / 255
GR_COMBI NE_FACTOR_ONE_M NUS_OTHER_ALPHA 1—Aye | 255
GR_COVBI NE_FACTOR_ONE_M NUS_LOCAL_ALPHA 1—-Aga /255
GR_COMVBI NE_FACTOR_ONE_M NUS_TEXTURE_ALPHA [ 1 —A_.,./ 255
local Specifies the local apha used in source alpha generation. Valid parameters are
described below:
local combine source local alpha (Aca)
GR_COVBI NE_LOCAL_NONE Unspecified apha.
GR_COVBI NE_LOCAL _| TERATED Iterated vertex alpha
GR_COVBI NE_LOCAL_CONSTANT Constant alpha.
GR_COVBI NE_LOCAL_DEPTH High 8 bits from iterated vertex z
other Specifies the other alpha used in source alpha generation. Valid parameters are
described below:
other combine source other alpha (Asher)
GR_COMBI NE_OTHER_NONE Unspecified alpha.
GR_COWBI NE_OTHER | TERATED Iterated vertex alpha
GR_COMBI NE_OTHER_TEXTURE Alphafrom texture map.
GR_COVBI NE_OTHER_CONSTANT Constant alpha.
invert Specifies whether the generated alpha should be bitwise inverted as afinal step.
DESCRIPTION

gr Al phaCombi ne configures the alpha combine unit of the graphics subsystem’s hardware pipeline. This
provides alow level mechanism for controlling all rendering modes within the hardware without
manipulating individual register bits. The alpha combine unit computes the source aphafor the remainder
of the rendering pipeline. The default mode is

gr Al phaCorbi ne( GR_COVBI NE_FUNCTI ON_SCALE_OTHER, GR_COVBI NE_FACTOR ONE,
GR_COMBI NE_LOCAL_NONE, GR COMBI NE_OTHER CONSTANT, FXFALSE);

The apha combine unit computes the function specified by the combine function on the inputs specified by
the local combine source, other combine source, and the combine scale factor. The result is clamped to
[0..255], and then a bitwise inversion may be applied, controlled by the invert parameter.

The constant color parameters are the colors passed to gr Const ant Col or Val ue. If the texture has no
alpha component, then texture alphais 255.

gr Al phaCombi ne also keeps track of required vertex parameters for the rendering routines.
GR_COVBI NE_FACTOR_NONE, GR_COMBI NE_LOCAL_NONE, and GR_COVBI NE_OTHER _NONE are provided
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to indicate that no parameters are required. Currently they are the same as GR_COVBI NE_FACTOR_ZERO,
GR_COVBI NE_LOCAL_CONSTANT, and GR_COVBI NE_COTHER_CONSTANT respectively.

NOTES

Thelocal alpha value specified by the local parameter and the other apha value specified by the other
parameter are used by the color combine unit.

Inverting the bitsin a color is the same as computing (1.0 — color) for floating point color valuesin the
range [0..1] or (255 — color) for 8-bit color values in the range [0..255].

SEEALSO

gr Col or Conbi ne, gr Const ant Col or Val ue, gr Dr awTr i angl e
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grAlphaControlsITRGBLighting

NAME

gr Al phaCont r ol sl TRGBLi ght i ng —enables/disables apha controlled lighting
C SPECIFICATION

voi d gr Al phaContr ol sl TRGBLi ghti ng( FxBool enabl e)
PARAMETERS

enable Specifies whether the mode is enabled or disabled.
DESCRIPTION

When enabled, the normal color combine controls for local color (Ci.eq) are overridden, and the most
significant bit of texture alpha (Aeqwure) SElects between iterated vertex RGB and the constant color set by
gr Const ant Col or Val ue. By default, alpha controlled lighting mode is disabled.

value of enable high order bit of alpha channel color combine local color
FXTRUE 0 iterated RGB
FXTRUE 1 gr Const ant Col or Val ue
FXFALSE 0 set by gr Col or Combi ne
FXFALSE 1 set by gr Col or Combi ne

NOTES

Some possible uses for this mode are self-lit texels and specular paint. If a texture contains texels that
represent self-luminous areas, such as windows, then multiplicative lighting can be disabled for these texels
as follows. Choose a texture format that contains one bit of alpha and set the alphafor each texel to 1 if the
texel is self-lit. Set the Glide constant color to white and enabled alpha controlled lighting mode. Finally,
set up texture lighting by multiplying the texture color by iterated RGB where iterated RGB is the local
color in the color combine unit. When atexel’s alphais 0, the texture color will be multiplied by the local
color which isiterated RGB. This applies lighting to the texture. When atexel’ s aphais 1, the texture color
will be multiplied by the Glide constant color which was previously set to white, so no lighting is applied.

If the color combine unit is configured to add iterated RGB to a texture for the purpose of a specular
highlight, then texture apha can be used as specular paint. In this example, the Glide constant color is set to
black and iterated RGB iterates the specular lighting. If atexel’s aphais O, the texture color will be added
to iterated RGB, and specular lighting is applied to the texture. If the texel’ s alphais 1, the texture color
will be added to the Glide constant color which was previously set to black, so no lighting is applied. The
result is that the alpha channel in the texture controls where specular lighting is applied to the texture and
specularity can be painted onto the texture in the alpha channel.

SEEALSO
gr Col or Conbi ne, gr Const ant Col or Val ue
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Wﬂt

grAlphaTestFunction

NAME

gr Al phaTest Funct i on — specify the alphatest function
C SPECIFICATION

voi d gr Al phaTest Functi on( G CnmpFnc_t function)
PARAMETERS

function The new alpha comparison function.
DESCRIPTION

The aphatest discards pixels depending on the outcome of a comparison between the incoming alpha
value and a constant reference value. gr Al phaTest Funct i on specifies the comparison function and
gr Al phaTest Ref er enceVal ue specifies the constant reference value.

The incoming alpha value is compared to the constant alphatest reference value using the function
specified by function. If the comparison passes, the pixel is drawn, conditional on subsequent tests, such as
depth buffer and chroma-key. If the comparison fails, the pixel is not drawn. The default function is
GR_CVP_ALWAYS.

The comparison functions are as follows:

function comparison function

GR_CVP_NEVER Never passes.

GR_CWP_LESS Passes if the incoming alpha value is less than the constant alpha reference value.

GR_COVP_EQUAL Passesif the incoming alpha value is equal to the constant al pha reference value.

GR_COWP_LEQUAL Passes if the incoming alphavalueisless than or equal to the constant alpha
reference value.

GR_CWMP_GREATER | Passesif theincoming alphavalue is greater than the constant alpha reference
value.

GR_CVMP_NOTEQUAL | Passesif the incoming alphavalue is not equal to the constant alpha reference
value.

GR_COWP_GEQUAL Passesif the incoming alphavalue is greater than or equal to the constant alpha
reference value.

GR_CVP_ALWAYS Alway's passes.

Alphatesting is performed on all pixel writes, including those resulting from scan conversion of points,
lines, and triangles, and from direct linear frame buffer writes. Alphatesting isimplicitly disabled during
linear frame buffer writes if the pixel pipelineisdisabled (see gr Lf bLock and gr Lf bW i t eRegi on).

NOTES

The incoming alphais the output of the alpha combine unit that is configured with gr Al phaConbi ne.
SEEALSO

gr Al phaConbi ne, gr Al phaTest Ref er enceVal ue, gr Lf bLock, gr Lf bWi t eRegi on
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grAlphaTestReferenceValue

NAME

gr Al phaTest Ref er enceVal ue — specify the alphatest reference value
C SPECIFICATION

voi d gr Al phaTest Ref er enceVal ue( G Al pha_t val ue)
PARAMETERS

value The new alphatest reference value.
DESCRIPTION

The aphatest discards pixels depending on the outcome of a comparison between the pixel’sincoming
alphavalue and a constant reference value. gr Al phaTest Funct i on specifies the comparison function and
gr Al phaTest Ref er enceVal ue specifies the constant reference value. The default reference valueis
0x00.

The incoming alphavalue is compared to the value using the function specified by
gr Al phaTest Funct i on. If the comparison passes, the pixel is drawn, conditional on subsequent tests
such as depth buffer and chroma-key. If the comparison fails, the pixel is not drawn.

Alphatesting is performed on all pixel writes, including those resulting from scan conversion of points,
lines, and triangles, and from direct linear frame buffer writes. Alphatesting isimplicitly disabled during
linear frame buffer writes if the pixel pipelineisdisabled (see gr Lf bLock and gr Lf bW i t eRegi on).

NOTES

The incoming alphais the output of the alpha combine unit that is configured with gr Al phaConbi ne.
SEEALSO

gr Al phaConbi ne, gr Al phaTest Ref er enceVal ue, gr Lf bLock, gr Lf bWi t eRegi on
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grBufferClear

NAME
gr Buf f er d ear — clear the buffers to the specified values

C SPECIFICATION

voi d grBuf ferC ear( G Col or _t col or, & Al pha_t al pha, FxU32 dept h)

PARAMETERS
color The color value used for clearing the draw buffer.
alpha The alphavalue used for clearing the apha buffer (ignored if alpha buffering is not
enabled, i.e. adestination alphais not specified in gr Al phaBl endFunct i on).
depth An unsigned value used for clearing the depth buffer (ignored if depth buffering is
not enabled).
DESCRIPTION

Clears the appropriate buffers with the given values. gr d i pW ndow defines the area within the buffer to
be cleared. Any buffers that are enabled are cleared by gr Buf f er C ear . For example, if depth buffering is
enabled, the depth buffer will be cleared. If an application does not want a buffer to be cleared, then it
should mask off writes to the buffer using gr Dept hMask and/or gr Col or Mask as appropriate.

Although color, apha, and depth parameters are always specified, the parameters actually used will depend
on the current configuration of the hardware; the irrelevant parameters are ignored.

The minimum and maximum values for depth buffer data can be retrieved by calling

gr Get (GR_ZDEPTH M N_MAX, ..) or gr Get (GR_W EPTH M N_MAX, ..) . The depth parameter can be one
of these values or a direct representation of a value in the depth buffer. In the latter case the value is either a
1/z value (for GR_DEPTHBUFFER_ZBUFFER mode) or a 16-hit floating point format q value (for
GR_DEPTHBUFFER_WBUFFER mode). The 16-hit floating point format is described in detail in the Glide
Programming Manual.

NOTES

A buffer clear fills pixels much faster than triangle rendering; thus clearing the buffer is much faster than
rendering a screen-sized rectangle. Clearing buffers is not always necessary, however, and should be
avoided if possible. When depth buffering is disabled and every visible pixel is rendered each frame,
simply draw each frame on top of whatever was previously in the frame buffer. When depth buffering is
enabled, a sorted background that covers the entire area can be drawn with the depth buffer compare
function set to GR_CVP_ALWAYS so that all pixel colors and depth values are replaced, and then normal
depth buffering can be resumed.

The constants GR_ZDEPTHVALUE_NEAREST and GR_ZDEPTHVALUE_FARTHEST assume that depth values
decrease as they get further away from the eye. However, any linear function of 1/z can be used for
computing depth buffer values and therefore they can either increase or decrease with distance from the

eye.
SEEALSO

gr d i pwW ndow, gr Col or Mask, gr Dept hivask, gr Get , gr Render Buf f er
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grBufferSwap

NAME
gr Buf f er Swap — exchange front and back buffers
C SPECIFICATION
voi d gr Buf fer Swap( i nt swap_i nterval )
PARAMETERS
swap_interval The number of vertical retraces to wait before swapping the front and back buffers.

DESCRIPTION

gr Buf f er Swap exchanges the front and back buffers in the graphics subsystem after swap_interval
vertical retraces. If the swap_interval is 0, then the buffer swap does not wait for vertical retrace.
Otherwise, the buffers are swapped after swap_interval vertical retraces. For example, if the monitor
frequency is 60 Hz, aswap_interval of 3 resultsin a maximum frame rate of 20 Hz.

The exchange takes place during the next vertical retrace of the monitor, rather than immediately after

gr Buf f er Swap iscalled. If the application is double buffering, the graphics subsystem will stop rendering
and wait until the swap occurs before executing more commands. If the application istriple buffering and
the third rendering buffer is available, rendering commands will take place immediately in the third buffer.

NOTES

A swap_interval of 0 may result in visua artifacts, such as ‘tearing’, since a buffer swap can occur during
the middle of a screen refresh cycle. This setting is very useful in performance monitoring situations, as
true rendering performance can be measured without including the time buffer swaps spend waiting for
vertical retrace.

gr Buf f er Swap waits until there are fewer than 7 pending buffer swap requests in the graphics command
FIFO before returning.

SEEALSO
gr Get
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grChromakeyMode

NAME

gr Chr omakeyMyde — enable/disable hardware chroma-keying
C SPECIFICATION

voi d gr Chr omakeyMbde( G Chr onakeyMode_t node )
PARAMETERS

mode specifies whether chroma-keying should be enabled or disabled. Valid values are

GR_CHROVAKEY_ENABLE and GR_CHROVAKEY_DI SABLE.

DESCRIPTION

Enables and disables chroma-keying. When chroma-keying is enabled, color values are compared to a

global chroma-key reference value (set by gr Chr omakeyVal ue). If the pixel’s color isthe same as the
chroma-key reference value, the pixel is discarded. The chroma-key comparison takes place before the
color combine function. By default, chroma-keying is disabled.

NOTES

The chroma-key comparison compares the chroma-key reference value to the other color specified in the
configuration of the color combine unit.

SEEALSO
gr Col or Conbi ne, gr Chr onakeyVal ue, gr Chr oneRangeMbdeExt
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grChromakeyValue

NAME

gr Chr omakeyVal ue —set the global chroma-key reference value
C SPECIFICATION

voi d gr Chr omakeyVal ue( G Col or _t val ue)
PARAMETERS

value The new chroma-key reference value.
DESCRIPTION

Sets the global chroma-key reference value as a packed RGBA value. The color format should bein the
same format as specified in the cFormat parameter to gr Sst W nQpen.

NOTES

The chroma-key comparison compares the chroma-key reference value to the other color specified in the
configuration of the color combine unit. The comparison is performed between colors with 24-bit precision;
thus value must be set accordingly. See Table 10.1 in the Glide Programming Guide for details on how
colors formats are expanded to 24 hits.

SEEALSO
gr Col or Conbi ne, gr Chr onakeyMode, gr Chr omaRangeExt
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grChromaRangeExt

NAME
gr Chr omaRangeExt — set the global chroma-range bounds and match criteria
C SPECIFICATION
voi d gr Chr omaRangeExt ( G Col or _t col or0, G Col or _t col or1, FxU32 node )

PARAMETERS
colorQ, colorl Independent range values for red, green, and blue.
mode Chroma-range match criteria. Only one mode value is currently supported:
GR_CHROVARANGE _RGB_ALL_EXT.
DESCRIPTION

gr Chr omaRangeExt setsthe global chroma-range reference values as order-insensitive packed RGBA
values. The color format for color0 and color1 should be the same one as specified in the cFormat
parameter to gr Sst W nOpen. The order in which range values are specified for a particular color
component isirrelevant, i.e. the { color0, colorl1} pairs{(130,36,87), (150,38,92)} and {(150,36,92),
(130,38,87)} are equivalent.

The mode parameter determines the way the color ranges are used in the chromatest. Only onevalueis
currently supported, GR_CHROVARANGE_RGB_ALL_EXT. In this mode, each color component pair defines
an inclusive range such that lower bound £ color £ upper bound. If all components of the incoming pixel
color fall within their ranges, the chroma test succeeds and the pixel isinvalidated.

NOTES

Glide 3.0 isthe first release to support gr Chr omaRangeExt . The API is available only with hardware
support. Usegr Get St ri ng( GR_EXTENSI ON, ..) and search for the sub-string “CHROMARANGE” to

query for availability of this extension. If the extension is present, the entry point may be retrieved via
gr Get Pr ocAddr .

The chroma-key comparison compares the chroma-key reference value to the other color specified in the
configuration of the color combine unit. The comparison is performed between colors with 24-bit precision;
thus value must be set accordingly. See Table 10.1 in the Glide Programming Guide for details on how
colors formats are expanded to 24 hits.

Chroma ranging must be enabled before use. See gr Chr onaRangeMbdeExt .
SEEALSO

gr Col or Conbi ne, gr Chr onakeyMode, gr Chr onaRangeModeExt , gr Get Pr ocAddr
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grChromaRangeModeEXxt

NAME
gr Chr omaRangeMdeExt —enable or disable chroma range checking

C SPECIFICATION
voi d gr Chr omaRangeMbdeExt ( Gr Chr onakeyMode_t node )

PARAMETERS
mode Chroma range checking enable flag. One of the two values:
GR_CHROVARANGE DI SABLE_EXT or GR_CHROVARANGE ENABLE_EXT
DESCRIPTION

gr Chr omaRangeMbdeExt enables and disables chroma range checking. Chromaranging is independent of
chroma-keying, but must be enabled before use.

NOTES

Glide 3.0 isthe first release to support gr Chr omaRangeMbdeExt . The API is available only with hardware
support. Usegr Get St ri ng( GR_EXTENSI ON, ..) and search for the sub-string “CHROMARANGE” to

query for availability of this extension. If the extension is present, the entry point may be retrieved via
gr Get Pr ocAddr .

SEEALSO
gr Col or Conbi ne, gr Chr onakeyMode, gr Chr omaRangeExt , gr Get Stri ng, gr Get ProcAddr
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grClipWindow

NAME
gr d i pW ndow— set the size and location of the hardware clipping window
C SPECIFICATION

voi d grd i pW ndow( FxU32 m nx, FxU32 m ny, FxU32 maxx, FxU32 maxy )

PARAMETERS
minx The lower x screen coordinate of the clipping window.
miny The lower y screen coordinate of the clipping window.
Mmaxx The upper x screen coordinate of the clipping window.
maxy The upper y screen coordinate of the clipping window.
DESCRIPTION

gr d i pW ndow specifies the hardware clipping window. Any pixels outside the clipping window are
rejected. Vaues are inclusive for minimum x and y values and exclusive for maximum x and y values. The
clipping window also specifiesthe areagr Buf f er O ear clears.

At startup the default values for the clip window are the full size of the screen, e.g. (0,0,640,480) for
640x480 maode and (0,0,800,600) for 800x600 mode. To disable clipping simply sets the size of the clip
window to the screen size. The clipping window should not be used for general purpose primitive clipping;
since clipped pixels are processed but discarded; proper geometric clipping should be done by the
application for best performance. The clipping window should be used to prevent stray pixels that appear
from imprecise geometric clipping. Note that if the pixel pipelineis disabled (see gr Lf bLock), clipping is
not performed on linear frame buffer writes.

NOTES
SEEALSO
grBuf ferd ear, gr Lf bLock
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grColorCombine

NAME

gr Col or Combi ne — configure the color combine unit

C SPECIFICATION

voi d gr Col or Conbi ne( G Conbi neFunction_t func,

G Conbi neFact or _t factor,
G Conbi neLocal _t | ocal ,
G Conbi neCt her _t ot her,
FxBool i nvert

PARAMETERS
func Specifies the function used in source color generation. Valid parameters are
described below:
combine function func computed color
GR_COMBI NE_FUNCTI ON_ZERO 0
GR_COVBI NE_FUNCTI ON_LOCAL Ciowa
GR_COVBI NE_FUNCTI ON_LOCAL_ALPHA Ao
GR_COVBI NE_FUNCTI ON_SCALE_OTHER f* Coper

GR_COMBI NE_FUNCTI ON_BLEND_OTHER

GR_COVBI NE_FUNCTI ON_SCALE_OTHER ADD_LOCAL

f* Cotner + Cioca

GR_COVBI NE_FUNCTI ON_SCALE_OTHER ADD _LOCAL_ALPHA

f * Cother + Aloca]

GR_COVBI NE_FUNCTI ON_SCALE_OTHER M NUS_LOCAL

f * (Cother — Clocal)

GR_COVBI NE_FUNCTI ON_SCALE_OTHER M NUS_LOCAL_ADD LOCAL
GR_COMBI NE_FUNCTI ON_BLEND

f* (Cother = Cioca) + Cioca
O f* Coare + (1= * Cioea

GR_COVBI NE_FUNCTI ON_SCALE_OTHER M NUS_LOCAL_ADD LOCAL_ALPHA

f* (Cother = Ciocal) + Alocal

GR_COVBI NE_FUNCTI ON_SCALE_M NUS_LOCAL_ADD LOCAL
GR_COMBI NE_FUNCTI ON_BLEND_LOCAL

f* (= Ciocat) + Cioca
0 (1—1f)* Cioeu

GR_COVBI NE_FUNCTI ON_SCALE_M NUS_LOCAL_ADD LOCAL_ALPHA

f* (= Ciocat) + Alocal

factor

Specifies the scaling factor f used in source color generation. Valid parameters are

described below:
value for factor scale factor used (f)
GR_COVBI NE_FACTOR_NONE unspecified
GR_COMVBI NE_FACTOR _ZERO 0
GR_COVBI NE_FACTOR_LOCAL Ciocal | 255
GR_COVBI NE_FACTOR_OTHER_ALPHA Actrer | 255
GR_COMVBI NE_FACTOR_LOCAL_ALPHA Avoca | 255
GR_COVBI NE_FACTOR_TEXTURE_ALPHA Acdre! 255
GR_COMWBI NE_FACTOR_ONE 1
GR_COVBI NE_FACTOR_ONE_M NUS_LOCAL 1—Cioea / 255
GR_COMVBI NE_FACTOR_ONE_M NUS_OTHER_ALPHA 1—Aye | 255
GR_COVBI NE_FACTOR_ONE_M NUS_LOCAL_ALPHA 1—-Aga /255
GR_COVBI NE_FACTOR_ONE_M NUS_TEXTURE_ALPHA | 1 —A_ ../ 255
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local Specifies the local color used in source color generation. Valid parameters are
described below:
value for local color used (Cioca)
GR_COVBI NE_LOCAL_NONE Unspecified color.

GR_COMBI NE_LOCAL_| TERATED Iterated vertex color (Gouraud shading).
GR_COVBI NE_LOCAL_CONSTANT Constant color.

other Specifies the other color used in source color generation. Valid parameters are
described below:
value for other color used (Cyper)
GR_COWBI NE_OTHER _NONE Unspecified color.
GR_COMBI NE_OTHER | TERATED Iterated vertex color (Gouraud shading).
GR_COMBI NE_OTHER_TEXTURE Color from texture map.
GR_COVBI NE_OTHER _CONSTANT Constant color.

invert Specifies whether the generated source color should be bitwise inverted as afinal
step.
DESCRIPTION

gr Col or Combi ne configures the color combine unit of the graphics subsystem’s hardware pipeline. This
provides alow level mechanism for controlling all modes of the color combine unit without manipulating
individual register bits.

The color combine unit computes the function specified by the combine function on the inputs specified by
the local combine source, other combine source, and the combine scale factor. The result is clamped to
[0..255], and then a bitwise inversion may be applied, controlled by the invert parameter. The resulting
color goes to the alpha and depth units.

The default color combine modeis
gr Col or Conbi ne( GR_COVBI NE_FUNCTI ON_SCALE_OTHER,
GR_COMBI NE_FACTOR_ONE,

GR_COMBI NE_LOCAL_| TERATED,
GR_COMBI NE_OTHER | TERATED,
FXFALSE

)

GR_COMBI NE_LOCAL_CONSTANT and GR_COMBI NE_OTHER_CONSTANT select the constant color specified
in aprevious call to gr Const ant Col or Val ue. The iterated color selected by

GR_COMBI NE_LOCAL_| TERATED or GR_COVBI NE_OTHER | TERATED are the red, green, blue, and alpha
values associated with a drawing primitive’ s vertices.

gr Col or Combi ne also keeps track of required vertex parameters for the rendering routines.

GR_COVBI NE_FACTOR_NONE, GR_COMBI NE_LOCAL_NONE, and GR_COVBI NE_OTHER _NONE are provided
to indicate that no parameters are required. Currently they are the same as GR_COVBI NE_FACTOR_ZERO,
GR_COVBI NE_LOCAL_CONSTANT, and GR_COVBI NE_COTHER_CONSTANT respectively.

NOTES

In the tables above, Ay isthe local aphavalue selected by gr Al phaConbi ne and Ager iS the other alpha
value selected by gr Al phaConbi ne.

Inverting the bitsin a color is the same as computing (1.0 — color) for floating point color valuesin the
range [0..1] or (255 — color) for 8-bit color values in the range [0..255].

SEEALSO
gr Al phaConbi ne, gr Const ant Col or Val ue, gr Dr awTr i angl e
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grColorMask

NAME
gr Col or Mask — enable/disable writing into the color and alpha buffers
C SPECIFICATION

voi d gr Col or Mask( FxBool rgb, FxBool al pha)

PARAMETERS
rgb The new color buffer mask.
alpha The new alpha buffer mask.
DESCRIPTION

gr Col or Mask specifies whether the color and/or apha buffers can or cannot be written to during rendering
operations. If rgb is FXFALSE, for example, no change is made to the color buffer regardless of the drawing
operation attempted. The alpha parameter is ignored if depth buffering is enabled since the alpha and depth
buffers share memory.

The value of gr Col or Mask isignored during linear frame buffer writesif the pixel pipeline is disabled
(seegr Lf bLock). The default values are all FXTRUE, indicating that the associated buffers are writable.

NOTES
SEEALSO
gr Buf f er O ear, gr Dept hivask, gr Lf bLock
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grConstantColorValue

NAME

gr Const ant Col or Val ue — set the global constant color
C SPECIFICATION

voi d gr Const ant Col or Val ue( G Col or _t col or )
PARAMETERS

color The new constant color.
DESCRIPTION

Glide refersto aglobal constant color in the color combine unit and alpha combine unit if

GR_COMBI NE_LOCAL_CONSTANT or GR_COMBI NE_OTHER _CONSTANT are specified. This constant color is
set with gr Const ant Col or Val ue. The color format should be in the same format as specified in the
cFormat parameter to gr Sst W nQpen. The default value is Ox FFFFFFFF.

NOTES
SEEALSO
gr Al phaConbi ne, gr Col or Conbi ne
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grCoordinateSpace

NAME
gr Coor di nat eSpace — specify the coordinate space for vertices
C SPECIFICATION
voi d gr Coor di nat eSpace( G Coor di nat eSpaceMbde_t node )

PARAMETERS
mode Specifies the coordinate space for vertices. One of the following values:
GR_CLI P_COORDS or GR_W NDOW COORDS.
DESCRIPTION

This API specifies the coordinate space for vertex coordinates. The mode parameter is one of the following:

mode description
GR_CLI P_COORDS Vertices are specified in clip coordinates.

GR_W NDOW COORDS Vertices are specified in native hardware device coordinates relative to the
window origin.

When window coordinates are used, the application performs the coordinate divisions by w, providing x/w,
yiw, zlw, 1/w, s'w, t/w, and g/w as necessary in the vertex structure (only x/w and y/w are mandatory).
Window coordinates may be less than optimal on future hardware that can perform perspective division and
viewport transformations.

When clip coordinates are used, the division by wis performed automatically. The minimal vertex specifies
X, Y, and w. If zbuffering is enabled, z should be in the range [- w..+w]; otherwise, z data need not be given.
Glide will automatically compute x/w, y/w, z/w, and 1/w, perform vertex snapping on the results, and then
apply the viewport transformation to get window coordinates. Texture coordinates s and t are in the range
[0..1] for all texture sizes and aspect ratios. Glide automatically computes s'w, t/w, and g/w.

NOTES

Glide 3.0 isthe first release to support gr Coor di nat eSpace.
SEEALSO

gr d i pW ndow, gr Dept hRange, gr Sst Ori gi n
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grCullMode

NAME

gr Cul | Mode — set the cull mode

C SPECIFICATION

voi d gr Cul | Mode( G Cul | Mode_t node)

PARAMETERS
mode The new culling mode. Valid parameters are GR_CULL_DI SABLE,
GR_CULL_NEGATI VE, and GR_CULL_POCSI Tl VE.
DESCRIPTION

Specifies the type of backface culling, if any, that Glide performs when rendering atriangle. Glide
computes the signed area of atriangle prior to rendering, and the sign of this area can be used for backface
culling operations. If the sign of the area matches the mode, then the triangle is rejected. gr Cul | Mode
assumes that GR_CULL_PGsI Tl VE corresponds to a counter-clockwise oriented triangle when the origin is
GR_ORI G N_LOWER _LEFT and a clockwise oriented triangle when the originisGR_ORI G N_TOP_LEFT.

location of the origin

triangle orientation

sign of area of culled triangles

GR_ORI G N_LONERLEFT clockwise negative
GR_ORI G N_LONERLEFT counter-clockwise positive
GR_ORI G N_UPPERLEFT clockwise positive
GR_ORI G N_UPPERLEFT counter-clockwise negative

NOTES

gr Cul | Mode has no effect on points and lines, but does effect all triangle rendering primitives including

polygons.
SEEALSO

gr DrawTr i angl e, gr Dr awMer t exAr r ay, gr Dr awMer t exAr r ayCont i guous
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grDepthBiasLevel

NAME

gr Dept hBi asLevel —set the depth biaslevel
C SPECIFICATION

voi d gr Dept hBi asLevel ( FxU32 | evel )
PARAMETERS

level The new depth bias level.

DESCRIPTION

gr Dept hBi asLevel alows an application to specify a depth bias used when rendering coplanar polygons.
Specifically, if two polygons are coplanar but do not share vertices, e.g. a surface detail polygon sits on top
of alarger polygon, artifacts such as “poke through” may result. To remedy such artifacts an application
should increment or decrement the depth bias level, as appropriate for the depth buffer mode and function,
per coplanar polygon. For left handed coordinate systems where 0x0000 corresponds to “nearest to
viewer” and OxFFFF corresponds “farthest from viewer” depth bias levels should be decremented on
successive rendering of coplanar polygons.

Depth biasing is mutually exclusive of linear frame buffer writes.
NOTES

When using a floating point depth buffer (aw buffer), the biasis added after a floating point depth is
computed, and the add is an integer add.

In depth buffering modes GR_DEPTHBUFFER_ZBUFFER_COMPARE _TO BI AS and
GR_DEPTHBUFFER_WVBUFFER_COMPARE_TO BI AS, the depth bias level specifies the value to compare
depth buffer values againgt, and is not added to the source depth value when writing to the depth buffer. See
gr Dept hBuf f er Mode for more information.

SEEALSO
gr Dept hBuf f er Mode, gr Dept hMask
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Wﬂt

grDepthBufferFunction

NAME
gr Dept hBuf f er Funct i on — specify the depth buffer comparison function
C SPECIFICATION
voi d gr Dept hBuf f er Functi on( G CnpFnc_t func)
PARAMETERS
func The new depth comparison function.
DESCRIPTION

gr Dept hBuf f er Funct i on specifies the function used to compare each rendered pixel’ s depth value with
the depth value present in the depth buffer. The comparison is performed only if depth testing is enabled
with gr Dept hBuf f er Mode. The choice of depth buffer function is typically dependent upon the depth
buffer mode currently active.

The valid comparison functions are as follows:

func comparison function

GR_CVP_NEVER Never passes.

GR_CWP_LESS Passes if the pixel’ s depth value is less than the stored depth value.
GR_COVP_EQUAL Passes if the pixel’s depth value is equal to the stored depth value.
GR_COVP_LEQUAL Passes if the pixel’ s depth value is less than or equal to the stored depth value.

GR_CWP_GREATER Passes if the pixel’ s depth value is greater than the stored depth value.
GR_CVP_NOTEQUAL | Passesif the pixel’s depth value is not equal to the stored depth value.

GR_COVP_GEQUAL Passes if the pixel’s depth value is greater than or equal to the stored depth
value.
GR_CVP_ALVAYS Always passes.

The default comparison function is GR_CVP_LESS.
NOTES
SEEALSO
gr Dept hBuf f er Mode, gr Dept hMask, gr Dept hBi asLevel , gr Lf bConst ant Dept h
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grDepthBufferMode

NAME

gr Dept hBuf f er Mode — set the depth buffering mode
C SPECIFICATION

voi d gr Dept hBuf f er Mode( G Dept hBuf f er Mode_t node )
PARAMETERS

mode The new depth buffering mode.
DESCRIPTION

gr Dept hBuf f er Mode specifies the type of depth buffering to be performed. Valid modes are
GR_DEPTHBUFFER DI SABLE, GR_DEPTHBUFFER ZBUFFER, GR_DEPTHBUFFER_WBUFFER,
GR_DEPTHBUFFER_ZBUFFER_COMPARE_TO BI AS, or GR_DEPTHBUFFER_WBUFFER_COVPARE_TO Bl AS.
If GR_DEPTHBUFFER_ZBUFFER or GR_DEPTHBUFFER_ZBUFFER_COMPARE_TO BI AS is selected, then the
graphics subsystem will perform 16-bit fixed point z buffering. If GR_DEPTHBUFFER _WBUFFER or
GR_DEPTHBUFFER_WVBUFFER_COMPARE_TO BI AS is selected, then the graphics subsystem will perform
16-bit floating point w buffering. By default the depth buffer node is GR_DEPTHBUFFER DI SABLE. Refer
to the Glide Programming Guide for more information about w and z buffering.

If GR_DEPTHBUFFER_ZBUFFER_COVPARE_TO BI AS or

GR_DEPTHBUFFER _WBUFFER_COVPARE_TO BI AS is selected, then the bias specified with

gr Dept hBi asLevel isused asapixel’s depth value for comparison purposes only. Depth buffer values
are compared against the depth bias level and if the compare passes and the depth buffer mask is enabled,
the pixel’s unbiased depth value is written to the depth buffer. This mode is useful for clearing beneath
cockpits and other types of overlays without effecting either the color or depth values for the cockpit or
overlay.

Consider the following example: the depth buffer is cleared to 0OxFFFF and a cockpit is drawn with a depth
value of zero. Next, the scene beneath the cockpit is drawn with depth buffer compare function of
GR_CMP_LESS rendering pixels only where the cockpit is not drawn. To clear the color and depth buffers
underneath the cockpit without disturbing the cockpit, the areato be cleared is rendered using triangles (not
gr Buf f er d ear ) with the depth bias level set to zero, a depth buffer compare function of
GR_CMP_NOTEQUAL and a depth buffer mode of GR_DEPTHBUFFER_ZBUFFER_COMPARE_TO BI AS or
GR_DEPTHBUFFER_WVBUFFER_COMPARE_TO BI AS. All pixels whose previous depth buffer values are not
equal to zero will be rendered and the depth buffer will be set to either unbiased z or w depending on the
mode. Using this method, the color and depth buffers can be cleared to any desired value beneath a cockpit
or overlay without effecting the cockpit or overlay. Or more desirably, sorted background polygons from
the scene to be rendered that cover al of the visible area can be rendered in this mode, saving the time
consuming clearing operation. After the depth buffer is cleared beneath the cockpit, the depth buffer mode
isreturned to either GR_DEPTHBUFFER_ZBUFFER or GR_DEPTHBUFFER_WBUFFER and the compare
function is returned to its normal setting (GR_CMP_LESS in this example). Note that since this mode of
clearing is performed using triangle rendering, the fill rate is one half that of arectangle clear using

gr Buf f er d ear . In the case where sorted background polygons are used to clear underneath the cockpit,
this method should always be faster than the alternative of calling gr Buf f er O ear and then drawing the
background polygons. In the case where background polygons are not used, both methods:

1. Clearing the bufferswith gr Buf f er O ear and then repainting the cockpit.
2. Clearing beneath the cockpit with triangles and not repainting the cockpit.
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should be compared and the faster method chosen. Avoiding a cockpit repaint isimportant; cockpits are
typically rendered with linear frame buffer writes and while the writes are individually fast, the process can
be lengthy if the cockpit covers many pixels.

NOTES

Since alpha, depth, and triple buffering are mutually exclusive of each other, enabling depth buffering when
using either the alpha or triple buffer will have undefined results.

GR_DEPTHBUFFER_ZBUFFER_COMPARE_TO BI AS and GR_DEPTHBUFFER VBUFFER_COVPARE_TO BI AS
modes are not available in revision 1 of the Pixelfx chip (use gr Get to obtain the revision number).

SEEALSO
gr Dept hBuf f er Funct i on, gr Dept hivask, gr Dept hBi asLevel , gr Get, gr Lf bConst ant Dept h
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grDepthMask

NAME

gr Dept hvask — enable/disable writing into the depth buffer
C SPECIFICATION

voi d gr Dept hMask( FxBool enabl e)
PARAMETERS

enable The new depth buffer mask.
DESCRIPTION

gr Dept hvask specifies whether the depth buffer is enabled for writing. If enable is FXFALSE, depth buffer
writing is disabled. Otherwise, it is enabled. Initially, depth buffer writing is disabled.

NOTES

Since the alpha and depth buffers share the same memory, gr Dept hMask should be called only if depth
buffering is being used.

gr Dept hvask isignored during linear frame buffer writesif the pixel pipeline is bypassed (see
gr Lf bLock).

SEEALSO

gr Buf f er O ear, gr Dept hBuf f er Funct i on, gr Dept hBuf f er Mode, gr Dept hBi asLevel ,
gr Lf bConst ant Dept h, gr Lf bLock
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grDepthRange

NAME

gr Dept hRange — specify viewport depth range
C SPECIFICATION

voi d gr Dept hRange( FxFl oat near, FxFl oat far)
PARAMETERS

near, far range for depth values for z buffering
DESCRIPTION

gr Dept hRange specifies the viewport parameters for the depth component for z buffering. It is useful only
when vertices are specified in clip coordinates.

If zbuffering, clip-space zisin the range [-w, +wj]. After division by w, zisin the range[-1, 1] which is mapped
to the depth buffer according to [near, far], where [near=0, far=1] represents the entire range of the depth
buffer, regardless of how many bits are in the depth buffer.

If wbuffering, gr Dept hRange isignored.
NOTES

Glide 3.0 isthe first release to support gr Dept hRange.
SEEALSO

gr Coor di nat eSpace
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grDisable

NAME

gr Di sabl e —disable Glide operating modes
C SPECIFICATION

voi d gr D sabl e ( Gr Enabl eMbde_t node)

PARAMETERS
mode Glide operating mode. Valid values are GR_AA_ORDERED,
GR ALLON M PMAP_DI THER, GR_PASSTHRU, GR_ SHAMELESS PLUG, and GR_
VI DEO_SMOOTHI NG.
DESCRIPTION

gr Di sabl e disables various Glide operating modes. The mode parameter is one of the following:

mode description

GR_AA_CRDERED An anti-aliasing method that requires objects to be sorted by depth.
This mode applies to all primitives except strips and fans.
GR_ALLOWV M PMAP_DI THER GR_M PMAP_NEAREST_DI THER mode. By default, this mode cannot
be enabled with gr TexM pMapMbde because of the performance
impact. Note that this does not actually set mipmap dithering;

gr TexM pMapMbde must still be called.

GR_PASSTHRU Pass through mode. When enabled, the graphics frame buffer will
displayed. When disabled, the VGA frame buffer will be displayed.
(This feature replaces the now-obsolete gr Sst Cont r ol API).

Pass through mode is not supported by all hardware configurations.
Use gr Get (GR_SUPPORTS_PASSTHRU, ..) to determine whether or
not pass through mode is supported on the current system.

GR_VI DEO_SMOOTHI NG Video smoothing mode. Enabling smoothing reduces dithering
artifacts but may result in adightly blurrier image. If the hardware
does not support video smaoothing, this function is a no-op.
GR_SHAMELESS_PLUG The 3Dfx power shield shameless plug that is blended into each
displayed frame.

NOTES
Glide 3.0isthefirst release to support gr Di sabl e.
SEEALSO
gr AADr awTr i angl e, gr Enabl e, gr Get , gr TexM pMaphMbde
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grDisableAllEffects

NAME
gr Di sabl eAl | Ef f ect s —disable al specia effects in the graphics subsystem
C SPECIFICATION
voi d grDi sabl eAl | Ef fects( void)
PARAMETERS
none
DESCRIPTION

gr Di sabl eAl | Ef f ect s disables all special effects (alpha blending, alphatesting, chroma-keying, fog,
depth buffering) in the graphics subsystem with the exception of clipping, dithering, and the color/depth
masks. Effects must be re-enabled individually.

NOTES
SEEALSO

gr Al phaBl endFuncti on, gr Al phaTest Funct i on, gr Chr onakeyMode, gr Dept hBuf f er Mode,
gr Foghbde
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grDitherMode

NAME

gr Di t her Mode — sets the dithering mode
C SPECIFICATION

voi d gr D t her Mode( G Di t her Mode_t node )
PARAMETERS

mode The new dithering mode.
DESCRIPTION

gr Di t her Mode selects the form of dithering used when converting 24-bit RGB values to the 16-bit RGB
color buffer format. Valid valuesare GR_DI THER DI SABLE, GR_DI THER 2x2, and GR_DI THER 4x4.
GR_DI THER DI SABLE forces a simple truncation, which may result in noticeable banding.

GR_DI THER 2x2 uses a 2x2 ordered dither matrix, and GR_DI THER 4x4 uses a 4x4 ordered dither matrix.

The default dithering modeis GR_DI THER 4x4. gr Di t her Mbde is not affected by
grDi sabl eAl | Ef f ect s.

NOTES
SEEALSO
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grDrawlLine

NAME

gr Dr awLi ne — draw a one-pixel-wide arbitrarily oriented line
C SPECIFICATION

voi d gr DrawLi ne( const voi d*a, const void*b)
PARAMETERS

a,b Endpoints and attributes of the line.
DESCRIPTION

gr Dr awLi ne renders a one-pixel-wide, arbitrarily oriented line with the given endpoints. All current Glide
attributes will affect the appearance of the line. The drawing mode set by the most recent call to gr Enabl e
determines the kind of line that will be drawn. For example, if GR_AA ORDERED has been enabled,

gr DrawLi ne will draw an anti-aliased line. All current Glide attributes will affect the appearance of the
line.

NOTES

The Glide 2.x routine gr AADr awLi ne isobsolete in Glide 3.0. To draw an anti-aliased point, enable anti-
aliasing by calling gr Enabl e( GR_AA_ORDERED) before drawing the point with gr Dr awLi ne.

SEEALSO
gr Dr awPoi nt, gr Dr awTr i angl e, gr Enabl e
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grDrawPoint

NAME
gr Dr awPoi nt — draw a point
C SPECIFICATION
voi d gr DrawPoi nt ( const voi d *pt )
PARAMETERS
pt L ocation and attributes of the point.
DESCRIPTION

gr Dr awPoi nt renders a single point. The drawing mode set by the most recent call to gr Enabl e
determines the kind of point that will be drawn. For example, if GR_AA ORDERED has been enabled,

gr Dr awPoi nt will draw an anti-aliased point. All current Glide attributes will affect the appearance of the
point. If many points need to be rendered to the screen, e.g. a sprite, use linear frame buffer writes instead.

pt is a pointer to a vertex structure whose internal layout has been specified by callsto gr Ver t exLayout .
NOTES

The Glide 2.x routine gr AADr awPoi nt isobsolete in Glide 3.0. To draw an anti-aliased point, enable anti-
aliasing by calling gr Enabl e( GR_AA_ORDERED) before drawing the point with gr Dr awPoi nt .

SEEALSO
gr DrawLi ne, gr DrawTri angl e, gr Enabl e, gr Lf bLock, gr Ver t exLayout
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grDrawTriangle

NAME

gr Dr awTr i angl e —draw atriangle
C SPECIFICATION

voi d gr DrawTri angl e( const voi d *a, const voi d*b, const void*c)
PARAMETERS

a,b,c L ocation and attributes of the vertices defining the triangle.
DESCRIPTION

gr Dr awTr i angl e renders an arbitrarily oriented triangle. The drawing mode set by the most recent call to
gr Enabl e determines the kind of point that will be drawn. For example, if GR_AA_ORDERED has been
enabled, gr Dr awTr i angl e will draw an anti-aliased triangle. All current Glide attributes will affect the
appearance of the triangle.

The parameters a, b, and c are pointers to vertex structures whose internal layout has been specified by
callstogr Ver t exLayout .

Triangles are rendered with the following filling rules:
1. Zero areatrianglesrender zero pixels.
2. Pixelsarerendered if and only if their center lies within the triangle.

A pixel center iswithin atriangleif it isinside all three of the edges. If a pixel center lies exactly on an
edge, it is considered to be inside for the left and horizontal bottom (lower y coordinate) edges and outside
for the right and horizontal top (higher y coordinate) edges. If a pixel is outside any edge, it is considered to
be outside the triangle.

In the following picture, a pixel whose center is at the intersection of the 8 trianglesis rendered only by
triangle D. The center pixel lieson aright edge in triangles A, B, E, F, G, and H. In triangle C and H, the
pixel lies exactly on atop edge (high Y). But in triangle D, the pixel lies exactly on the bottom and left
edges and is therefore considered to be inside the triangle.

(0,0)

Thesefilling rules guarantee that perfect meshes will draw every pixel within the mesh once and only once.
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NOTES

If GR_AA_ORDERED has been enabled, gr Dr awTr i angl e will anti-aliased all three edges of the triangle.
To selectively anti-alias edges, use gr AADr awTr i angl e.

SEEALSO
gr AADr awTri angl e, gr DrawLi ne, gr Dr awPoi nt , gr Enabl e, gr Ver t exLayout
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grDrawVertexArray

NAME
gr Dr awVer t exArr ay —draw alist of by-vertex vertices

C SPECIFICATION
voi d gr DrawMer t exArray ( FxU32 node, FxU32 count, voi d *poi nters[] )

PARAMETERS
mode Type of vertices. Valid valuesare GR_PO NTS, GR_LI NE_STRI P, GR_LI NES,
GR_POLYGON, GR_TRI ANGLE_STRI P, GR_TRI ANGLE_FAN, GR_TRI ANGLES,
GR_TRI ANGLE_STRI P_CONTI NUE, and GR_TRI ANGLE_FAN_CONTI NUE.
count Number of vertices to draw.
pointers Array of pointersto the vertex data.
DESCRIPTION

gr Dr awVer t exAr r ay draws the vertices identified by pointers, according to mode. It assumes the by-
vertex format introduced in Glide 3.0, whereby the parametric values associated with a single vertex are
bundled together. The vertex layout has been established by a series of callsto gr Ver t exLayout .

The mode argument determines the shape that will be drawn with the vertices, as shown below.

L]

N Ay

GR_POINTS * GR_LINES GR_TRIANGLES
o
CW GR_TRIANGLE_STRIP i GR_TRIANGLE_FAN f

Mode GR_POLYGON is inappropriate with the example vertex list, since they produce a non-convex
polygon. If GR_POLYGON s specified, the points are drawn as a triangle fan and produce a different polygon
than the one that results from connecting the vertices in sequence.

Mode GR_LI NES expects a vertex list with an even number of vertices, and will ignore the last vertex in the
example. Similarly, GR_TRI ANGLE expects vertex triples and will ignore the last vertex in the example.

Two additional values are accepted for mode: GR_TRI ANGLE_STRI P_CONTI NUE and

GR_TRI ANGLE_FAN_CONTI NUE. These two modes can be used in strictly limited circumstances:

gr DrawVer t exArray( GR_TRI ANGLE_STRI P_CONTI NUE, ..) must follow immediately after a command
to draw or continue atriangle strip. Likewise, gr Dr awVer t exAr r ay( GR_TRI ANGLE_FAN_CONTI NUE, ..)
must follow immediately after a command to draw or continue atriangle fan.
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NOTES

Glide 3.0 isthe first release to support gr Dr awVer t exAr r ay. Six old routines for drawing polygons have
been made obsolete by gr Dr awVer t exAr r ay: gr Dr awPol ygon; gr Dr awPl anar Pol ygon;

gr Dr awPol ygonVert exLi st ; gr Dr awPl anar Pol ygonVert exLi st ; gr AADr awPol ygon; and

gr AADr awPol ygonVer t exLi st . The table below shows how to convert calls to the obsol ete routines with
callsto gr Dr awMer t exArr ay. It assumes that the old Gr Ver t ex structure has been defined both

syntactically and with callsto gr Ver t exLayout .

old

new

gr Dr awPl anar Pol ygon( nVerts, ilist, vlist)

gr DrawVer t exAr r ay( GR_POYGON, nVerts,
vlist sorted according to ilist )

gr Dr awPol ygon( nVerts, ilist, vist)

gr DrawVer t exAr r ay( GR_POLYGON, nVerts,
vlist sorted according to ilist )

gr Dr awPl anar Pol ygonVert exLi st ( nVerts, vlist)

gr DrawVer t exAr r ayCont i guous( GR_POLYGON, nVerts,
viist, si zeof (G Vertex) )

gr Dr awPol ygonVer t exLi st ( nVerts, vlist)

gr DrawVer t exAr r ayCont i guous( GR_POLYGON, nVerts,
viist, si zeof (G Vertex) )

gr AADr awPol ygon( nVerts, vlist)

gr Enabl e( AA_ORDERED) ;
gr DrawVer t exAr r ay( GR_POLYGON, nVerts,
vlist sorted according to ilist )

gr AADr awPol ygonVer t exLi st ( nVerts, vlist)

gr Enabl e( AA_ORDERED) ;
gr DrawVer t exAr r ayCont i guous( GR_POLYGON, nVerts,
viist, si zeof (G Vertex) )

SEEALSO

gr Dr awMer t exAr rayCont i guous, gr Enabl e, gr Ver t exLayout
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grDrawVertexArrayContiguous

NAME

gr Dr awMer t exAr r ayCont i guous — draw a contiguous list of by-vertex vertices
C SPECIFICATION

voi d gr DrawMer t exAr rayCont i guous ( FxU32 node, FxU32 count, voi d *vertex, FxU32 stri de)
PARAMETERS

mode Type of vertices. Valid valuesare GR_PO NTS, GR_LI NE_STRI P, GR_LI NES,

GR_POLYGON, GR_TRI ANGLE_STRI P, GR_TRI ANGLE_FAN, GR_TRI ANGLES,
GR_TRI ANGLE_STRI P_CONTI NUE, and GR_TRI ANGLE_FAN_CONTI NUE.

count Number of vertices to draw.
vertex Pointer to the first element of an array of vertex data.
stride Size of asingle vertex in the array.

DESCRIPTION

Thisisaspecialized variant of gr Dr awMer t exAr r ay to account for the common case of al the vertices
being in alinear array. The vertices are processed in order.

NOTES

Glide 3.0 isthe first release to support gr Dr awVer t exAr r ayCont i guous. It isageneralization of the
now-obsolete gr Dr awPol ygonVer t exLi st .

SEEALSO
gr Dr awVer t exAr r ay
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grEnable

NAME

gr Enabl e —enable Glide operating modes
C SPECIFICATION

voi d gr Enabl e ( Gr Enabl eMbde_t node)

PARAMETERS
mode Glide operating mode. Valid values are GR_AA_ORDERED,
GR ALLON M PMAP_DI THER, GR_PASSTHRU, GR_ SHAMELESS PLUG, and GR_
VI DEO_SMOOTHI NG.
DESCRIPTION

gr Enabl e enables various Glide operating modes. The mode parameter is one of the following:

mode description

GR_AA_CRDERED An anti-aliasing method that requires objects to be sorted by depth.
This mode applies to all primitives except strips and fans.
GR_ALLOW M PMAP_DI THER | Allow GR_M PMAP_NEAREST_DI THER mode. By default, this mode
cannot be enabled with gr TexM pMapMde because of the
performance impact. Note that this does not actually set mipmap
dithering; gr TexM pMapMbde must till be called.

GR_PASSTHRU Pass through mode. When enabled, the graphics frame buffer will
displayed. When disabled, the VGA frame buffer will be displayed.
(This feature replaces the now-obsolete gr Sst Cont r ol API).

Pass through mode is not supported by all hardware configurations.
Use gr Get (GR_SUPPORTS_PASSTHRU, ..) to determine whether or
not pass through mode is supported on the current system.

GR_VI DEO_SMOOTHI NG Video smoothing mode. Enabling smoothing reduces dithering
artifacts but may result in adightly blurrier image. If the hardware
does not support video smoothing, this mode is a no-op.
GR_SHAMELESS_PLUG The 3Dfx power shield shameless plug is blended into each displayed
frame if this mode is enabled.

NOTES
Glide 3.0 isthe first release to support gr Enabl e.
SEEALSO
gr AADr awTr i angl e, gr Di sabl e, gr Get, 