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NAM E
Cg - A multi-platform, multi-API C-based programming language for GPUs

DESCRI PTION
Cg is a high-ledl programming language designed to compile to the instruction sets of the programmable
portions of GPUs.While Cg programs he geat flexibility in the way that tlyeexpress the computations
they perform, the inputs, outputs, and basic resourveiable to those programs are dictated by where
they execute in the graphics pipeline. Other documents describettavrite Cg programs. This docu-
ment describes the library that application programs use to interact with Cg progtsisgbrary and its
associate@dPl is referred to as the Cg runtime.

DOCUM ENTATIONN ORGANIZAATION
Cg Topics
Cg Language Specification
Cg Commands
Cg Core Runtim&PI
Cg OpenGL RuntimaP!I
Cg Direct3D10 RuntimaP!I
Cg Direct3D9 RuntimeP!I
Cg Direct3D8 RuntimeP!I
Cg Profiles
Cg Standard Libary Routines
CgFX States

SEE ALSO
Cg_language, cgc, cgCreateContext, cgDestroyContext
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Cg 12 RUNTIMEE API ADDITIONS
Version 1.2 of the Cg runtime adds a number of capabilities to the existing set of functionality from
previous releases. Thesewméeatures include functionality that neak possible to write programs that can
run more efficiently on th&PU, techniques that help hide some of the inherent limitations of some Cg
profiles on thesPU, and entrypoints that supportwéanguage functionality in the Cg 1.2 release.

ParameterLiteralization

The 1.2 Cg runtime mals it possible to denote some of the parameters to a program as havied a fix
constant alue. Thisfeature can lead to substantially more efficient programs in a number of Eases.
example, a program might @ a lbock of code that implements functionality that is only used some of the
time:

float4 main(uniform float enableDazzle, ...) : COLOR {
if (enableDazzle) {
/l do lengthy computation
}
else {
/I do basic computation

}
}

Some hardware profiles damlirectly support branching (this includes all of the fragment program profiles
supported in this release), andréd handle code lik the program by é&ctively following both sides of
theif() test. (Thg still compute the correct result in the end, just not very efficiently.)

However, if the ‘enableDazzlé’'parameter is marked as a literal parameter analwevs provided for it,
the compiler can generate an optimized version of the program with the knowledgeabfeDazzI€s
value, just generatingsPU code for one of the tw cases. Thiscan lead to substantial performance
improvments. Thisfeature also makes it easier to write general purpose shaders with aaneatg of
supported functionalitywhile only paying the runtime cost for the functionality provided.

This feature is also useful for parameters with numeaices. Br example, consider a shader that
implements a diffuse reflection model:

float4 main(uniform float3 lightPos, uniform float3 lightColor,
uniform float3 Kd, float3 pos : TEXCOORDO,
float3 normal : TEXCOORD1) : COLOR

{
}

If the “lightColor” and “Kd’’ parameters are set to literals, it is possible for the compiler to compute the
product “Kd * lightColor” once, rather than once each time the progresouges.

return Kd*lightColor*max(0., dot(normalize(lightPos-pos), normal));

Given a mrameter handle, tregSetParameterVariability@ntrypoint sets the variability of a parameter:

void cgSetParameterVariability(CGparameter param, CGenum vary);

To st it to a literal parametgihe CG_LITERAL enumerant should be passed as the second parameter.

After a parameter has set to be a literal, the following routines should be used to set the paraloeter’
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void cgSetParameterlf(CGparameter param, float x);

void cgSetParameter2f(CGparameter param, float x, float y);

void cgSetParameter3f(CGparameter param, float x, float y, float z);

void cgSetParameter4f(CGparameter param, float x, float y, float z,
float w);

void cgSetParameterld(CGparameter param, double x);

void cgSetParameter2d(CGparameter param, double x, double y);

void cgSetParameter3d(CGparameter param, double x, double y, double z);

void cgSetParameter4d(CGparameter param, double x, double y, double z,
double w);

void cgSetParameterlfv(CGparameter param, const float *v);
void cgSetParameter2fv(CGparameter param, const float *v);
void cgSetParameter3fv(CGparameter param, const float *v);
void cgSetParameter4fv(CGparameter param, const float *v);
void cgSetParameterldv(CGparameter param, const double *v);
void cgSetParameter2dv(CGparameter param, const double *v);
void cgSetParameter3dv(CGparameter param, const double *v);
void cgSetParameter4ddv(CGparameter param, const double *v);

void cgSetMatrixParameterdr(CGparameter param, const double *matrix);
void cgSetMatrixParameterfr(CGparameter param, const float *matrix);
void cgSetMatrixParameterdc(CGparameter param, const double *matrix);
void cgSetMatrixParameterfc(CGparameter param, const float *matrix);

After a parameter has been set to be a literal, or afterathe of a literal parameter has been changed, the
program must be compiled and loaded into @), regadless of whether it had already been compiled.
This issue is discussed further in the section on program recompilation belo

Am ay Size Specification

The Cg 1.2 language also adds support ‘forsized array’variables; programs can be written toeak
parameters that are arrays with an indeterminate 3ize.actual size of these arrays is then set via the Cg
runtime. Thisfeature is useful for writing general-purpose shaders with a minimal performance penalty.

For example, consider a shader that computes shadiwen gome number of light sources. If the
information about each light source is stored in a struct Lightinfo, the shader might be written as:

float4 main(Lightinfo lights][], ...) : COLOR

{
float4 color = float4(0,0,0,1);
for (i = 0; i < lights.length; ++i) {
/l add lightsJi]'s contribution to color
return color;
}

The runtime can then be used to set the length of the lights[] array (and then to initialize the values of the
Lightinfo structures.)As with literal parameters, the program must be recompiled and reloaded after a
parametes aray size is set or changes.

These tw entrypoints set the size of an unsized array parameter referenced byethpagameter handle.
To st the size of a multidimensional unsized arelyof the dimensions’ sizes must be set simultaneously
by providing them all via the pointer to an array of integer values.

void cgSetArraySize(CGparameter param, int size);
void cgSetMultiDimArraySize(CGparameter param, const int *sizes);
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XXX what happens if these are called with an already-sized axay??
To get the size of an array paramethe cgGetArraySize(@ntrypoint can be used.

int cgGetArraySize(CGparameter param, int dimension);

Program Recompilatianat Runtime

The Cg 1.2 runtime environment will allobautomatic and manual recompilation of program&is
functionality is useful for multiple reasons :
» Changing variabili ty of parameters
Paameters may be changed from uniform variability to literal variability as describee abo
» Changing vduedf literall parameters

Changing the value of a literal parameter will require recompilation sincealhe i¢ used at compile
time.

* Reszing parameteramays
Changing the length of a parameter array may require recompilation depending on the capabilities of
the profile of the program.

* Binding sub-shadeparameters
Sub-shader parameters are structures tratoad methods that need to be provided at compile time;
they are described bela Binding such parameters to program parameters will require recompilation.
See the Sub-Shaders entry elsewhere in this document for more information.

Recompilation can bexecuted manually by the application using the runtime or automatically by the
runtime.

The entry point:

void cgCompileProgram(CGprogram program);

causes the gen program to be recompiled, and the function:

CGbool cglsProgramCompiled(CGprogram program);

reurns a boolean value indicating whether the current program needs recompilation.

By default, programs are automatically compiled wbg@GreatePogram() or cgCreatePogramFomFile()
is called. This behavior can be controled with the entry point :

void cgSetAutoCompile(CGcontext ctx, CGenum flag);

Where flag is one of the following three enumerants :

* CG_COMPILE _MAN UAL
With this method the application is responsible for manually recompiling a program. It may check to
see if a program requires recompilation with the entry point cglsProgramCompiled().
cgCompileProgram() can then be used to force compilation.

* CG_COMPILE _IMM EDIATE
CG_COMPILE _IMM EDIATE will force recompilation automatically and immediately when a
program enters an uncompiled state.

* CG_COMPILE _LAZY
This method is similar t€G_COM PILE _IMM EDIATE but will delay program recompilation until the
program object code is needed. The adage of this method is the reduction ofr&neous
recompilations. Thelisadwantage is that compile time errors will not be encountered when the
program is enters the uncompiled state but will instead be encountered at some later time.

For programs that use featuresdiknsized arrays that can not be compiled until their array sizes are set, it
is good practice to change the default behavior of compilatio€GoCOMPILE_MANUAL so that
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cgCreatePogram() or cgCreatePogramFomFile() do not unnecessarily encounter and report compilation
errors.
Shared Parameters (contexiglobal parameters)

Version 1.2 of the runtime introduces parameters that may be shared across programs in the same conte
via a n&v binding mechanismOnce shared parameters are constructed and bound to program parameters,
setting the value of the shared parameter will automatically set the value of all of the program parameters
they are bound to.

Shared parameters belong toC&context instead of aCGprogram. They may be created with the
following new entry points :

CGparameter cgCreateParameter(CGcontext ctx, CGtype type);
CGparameter cgCreateParameterArray(CGcontext ctx, CGtype type,
int length);
CGparameter cgCreateParameterMultiDimArray(CGcontext ctx, CGtype type,
int dim, const int *lengths);
They may be deleted with :

void cgDestroyParameter(CGparameter param);

After a parameter has been created,atse should be set with the cgSetParameter*() routines described in
the literalization section alse.

Once a shared parameter is created it may be associated yvithraber of program parameters with the
call:

void cgConnectParameter(CGparameter from, CGparameter to);

where ‘from’’ is a parameter created with one die cgCreateParameter(@alls, and‘to’’ is a program
parameter.

Given a program parametethe handle to the shared parameter that is bound to it (if any) can be found with
the call:

CGparameter cgGetConnectedParameter(CGparameter param);

It returnsNULL if no shared parameter has been connected to “param”.

There are also calls that neak possible to find the set of program parameters to whiclvem ghared
parameter has been connected to. The entry point:

int cgGetNumConnectedToParameters(CGparameter param);

returns the total number of program parameters that “pahes’been conencted to, and the entry point:

CGparameter cgGetConnectedToParameter(CGparameter param, int index);

can be used to get CGparameter handles for each of the program parameters to which a shared parameter is
connected.

A shared parameter can be unbound from a program parameter with :

void cgDisconnectParameter(CGparameter param);

The context in which a shared parameter was created can be returned with:

CGcontext cgGetParameterContext(CGparameter param);
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And the entrypoint:

CGbool cglsParameterGlobal(CGparameter param);
can be used to determine if a parameter is a shared (global) parameter.

Shade linterface Support

From the runtimes perspectre, shader interfaces are simply struct parameters the¢ lECGtype
associated with themkor example, if the follaving Cg code is included in some program source compiled
in the runtime :

interface Foolnterface

{
}

struct FooStruct : Foolnterface

{

float SomeMethod(float x);

float SomeMethod(float x);
{

return(Scale * x);

}

float Scale;
¥
The named typeBoolnterface and FooStruct will be added to the conte Eachone will have a wmique
CGtypeassociated with it. ThEGtypecan be retrieed with :

CGtype cgGetNamedUserType(CGprogram program, const char *name);
int cgGetNumUserTypes(CGprogram program);
CGtype cgGetUserType(CGprogram program, int index);

CGbool cglsParentType(CGtype parent, CGtype child);
CGbool cglsinterfaceType(CGtype type);

Once theCGtype has been retnied, it may be used to construct an instance of the struct using
cgCreateBrameter(). Itmay then be bound to a program parameter of the parent type (in te abo
example this would be Foolnterface) using cgBindParameter().

Calling cgGetRrameter§pe() on such a parameter will return tb6&_STRUCT to keep backards
compatibility with code that recurses parameter trees. In order to obtain the enumerant of the named type
the following entry point should be used :

CGtype cgGetParameterNamedType(CGparameter param);

The parent types of awgih named type may be obtained with the following entry points :

int cgGetNumParentTypes(CGtype type);
CGtype cgGetParentType(CGtype type, int index);

If Cg source modules with differing definitions of named types are added to the samé eongeror will
be thrown.

XXX update for ne& scoping/context/program local definitions stq#X
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Updated ParameterManagemenRoutines
XXX where should these go?
Some entrypoints from beforeveabeen updated in backwards compatible ways

CGparameter cgGetFirstParameter(CGprogram program, CGenum name_space);
CGparameter cgGetFirstLeafParameter(CGprogram program, CGenum name_space);

like GetNamedParametdaut limits search to the ggn name_spacedG_PROGRAMor CG_GLOBAL)...

CGparameter cgGetNamedProgramParameter(CGprogram program, CGenum name_space,
const char *name);
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TOPIC
dgut - using Cg with the OpenGL Utility ToolkitgLUT)

ABSIRACT
GLUT provides a cross-platform windosystemAPI for writing OpenGL gamples and demog-or this
reason, the Cg examples packaged with the Cg Toolkit reLOfm.

WINDOWS INSTALLAATION
The Cg Toolkit installer for \Mdows provides a pre-compiled 32-bit (and 64-bit if selected3ions of
GLUT. GLUT is provided both as a Dynamic Link LibraL() and a static library.

The GLUT DLL is called glut32.dll and requires linking against glut32.likhese 32-bit versions are
typically installed at:

c:\Program Files\NVIDIA Corporation\Cg\bin\glut32.dll
c:\Program Files\NVIDIA Corporation\Cg\lib\glut32.lib

The 64-bit (x64) versions are installed at:

c:\Program Files\NVIDIA Corporation\Cg\bin.x64\glut32.dll
c:\Program Files\NVIDIA Corporation\Cg\lib.x64\glut32.lib

As with ary DLL in Windows, if you link your application with th&LUT DLL, running your application
requires that glut32.dll can be found whemariting GLUT.

Alternatively you can link statically with GLUT. This can easily be done by defining the
GLUT_STATIC_LIB preprocessor macro before includi@guT's <GL/glut.h> header file. This is typically
done by adding the —DGLUT_8&TIC_LIB option to your compiler command lineNhen defined, a
#pragma in <GL/glut.h> requests the linker link against glutstatic.lib instead of glut32.lib.

The 32-bit and 64-bit versions of tB&UT static library are installed at:

c:\Program Files\NVIDIA Corporation\Cg\lib\glutstatic.lib
c:\Program Files\NVIDIA Corporation\Cg\lib.x64\glutstatic.lib

SEE ALSO
TBD
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TOPIC
win64- using Cg with 64-bit Windows
ABSIRACT

The Cg Toolkit for Vihdows installs versions of the Cg compiler and runtime libraries for both 32-bit
(x86) and 64-bit (x64) compilation. This topic documents kmuse Cg for 64—bit Windows.

64-BIT INSTALLAATION
The Cg Toolkit installer (CgSetup® installs the 32-bit version of the Cg compiler and the Cg runtime
libraries by dedult. To install the 64—bit support, you must check the component labElkg ‘to run and
link 64-hit (x64) Cg-based applicatiohduring your installation.

If you've forgotten to install the 64—bit component, you can re-run the Cg Toolkit installer and check the
64-bit component.

EXAMPLE S

The Cg Toolkit includes ¥ual Studio .NET 2003 projects intended to compile 64-bit versions of the Cg
Toolkit examples.

These project files match the pattern *_x64.vcproj
The solution files that collect these projects matches the pattern *_x64.sln

To use these project files with Visual Studio .NET 2003, gaustalso install the latest Wdows Platform
SDK to obtain 64-bit compiler tools and libraries.

Once the PlatfornsDK is installed, from the Start menuwuigate to start a Widows shell for the 64-bit
Windows Build Ervironment. Thisshell is started with the correctweonment variables (Path, Include,
and Lib) for the 64-bit compiler tools and libraries.

Now run devenv.exe with the /useem command line option that forces Visual Studio to pick wghP
Include, and Lib settings from the shellnvironment. Whenthe Msual StudiolDE appears, select
File->Open->Project... and locate one of the *_x64.sIn files for thex@ypmes. Thesare usually under:

c:\Program Files\NVIDIA Corporation\Cg\examples

When you open a *_x64.vcproj solution, it references a number of *_x64.vcproj projects. These ha
“ Debug x64"and “Release x64'configuration to build.

HINTS
Remember to link with BférOverflovU.lib because of the /GS option to help detect stringflow
runtime errors because Microsoft has enabled this option by default in its 64—bit compilers. See:

http://support.microsoft.com/?id=894573

I1A64 SUPPORY
The Cg Toolkit does not provide 64-bit support for Iistéanium architecture.

SEE ALSO
TBD
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Cg LanguageSpecification
Copyright (c) 2001-2008VIDIA Corp.

This is version 2.0 of the Cg Language specification. This language specification describes version 2.0 of
the Cg language

L anguage @verview
The Cg language is primarily modeled ARSI C, but adopts some ideas from modern languages such as
C+and Jaa, and from earlier shading languages such as RenderMan and the Stanford shading language.
The language also introduces &/ feew ideas. Inparticular it includes features designed to represent data
flow in stream-processing architectures such as GHRsefiles, which are specified at compile time, may
subset certain features of the language, including the ability to implement loops and the precision at which
certain computations are performed.

Like C, Cg is @signed primarily as auslevel programming language. Features arevjgted that map as
directly as possible to hardware capabilities. Highea labstractions are designed primarily to not get in

the way of writing code that maps directly to the hardware in the nfaseef way possible. The changes

in the language from C primarily reflect differences in thay wPU hardware works compared to
conventional CPUs. GPUs are designed to run large numbers of small threads of processing in parallel,
each running a cgpof the same program on a different data set.

Diff @encesffrom ANSIC
Cg was deeloped based on thaNSI-C language with the folleing major additions, deletions, and
changes. (This is a summary-more detail is provided later in this document):
Sl ent Incompatibiliies

Most of the changes fromNSI C are either omissions or additions, but there arenap@tentially silent
incompatibilities. Thesare changes within Cg that could cause a program that compiles without errors to
behae in a manner different from C:

*  The type promotion rules for constants are different when the constant ieplicitlg typed using a
type cast or type sfit. In general, a binary operation between a constant that is not explicitly typed
and a variable is performed at the variabfeécision, rather than at the constarmkfault precision.

» Declarations ofstruct perform an automatitypedef (as in G+) and thus could werride a
previously declared type.

» Arrays are first-class types that are distinct from point@ssa result, array assignments semantically
perform a cop operation for the entire array.

Smil ar Operations That Must be Expresse:Differenty

There are sgral changes that force the same operation to be expressed differently in Cg than in C:

A Boolean typebool , is introduced, with corresponding implications for operators and control
constructs.

* Arrays are first-class types because Cg does not support pointers.

*  Functions pass values by value/result, and thus ueetaor inout modifier in the formal parameter
list to return a parameteBy default, formal parameters ane , but it is acceptable to specify this
explicitly. Parameters can also be specifiethasut , which is semantically the sameiaeut

C featuresnot presehin Cg

» Language profiles (described in the Profiles section) may subset language capabilities in a variety of
ways. Inparticular language profiles may restrict the use of for and while loBpsexample, some
profiles may only support loops that can be fully unrolled at compile time.
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* Reserved kywordsgoto , switch , case , anddefault are not supported, nor are labels.
»  Pointers and pointer-related capabilities, such agthed—> operators, are not supported.

* Arrays are supported, but with some limitations on size and dimensioridityrictions on the use of
computed subscripts are also permitteitrays may be designated ascked . The operations
allowed on packed arrays may befeliént from those allowed on unpacked arrafsedefined
packed types are provided forectors and matrices. It is strongly recommended that these predefined
types be used.

. There is ne&enum or union .
. There are no bit-field declarations in structures.

» Allintegral types are implicitly signed, there is signedkeyword.

Cgfeaturesnot presenin C

* A binding semanticnay be associated with a structure tag, a variable, or a structure element to denote
that objects mapping to a specific hardware &1 resource. Bindingemantics are described in the
Binding Semanticsection.

 There is a built-in swizzle operatorxyzw or .rgba for vectors. Thisoperator allows the
components of a vector to be rearranged and also replickitatso allows the creation of aeetor
from a scalar.

»  For an Ivalue, the swizzle operator allows components of a vector or matrix to berdglecttten.

* There is a similar built-in swizzle operator for matrices:
._m<row><col>[_m<row><col>][...] . This operator allwys access to individual matrix
components and allows the creation of a vector from elements of a madrixcompatibility with
DirectX 8 notation, there is a second form of matrix swizzle, which is described later.

* Numeric data types are filifent. Cgs primary numeric data types afieat , half , and fixed
Fragment profiles are required to support all three data typesndyy choose to implemehglf
and/orfixed atfloat precision. \értex profiles are required to suppdralf andfloat , but may
choose to implemenhalf at float precision. ‘értex profiles may omit support fofixed
operations, bt must still support definition dixed variables. Cgallows profiles to omit run-time
support forint and other integer types. Cg allows profiles to tdeatble asfloat

¢ Mary operators support per-element vector operations.

e The?:, [, &&, !, and comparison operators can be used Wwitbl vectors to perform multiple
conditional operations simultaneously.

The side effects of all operands to ve@or, [, and && operators are akys executed.

* Non-static global variables, and parameters to ted-feinctions (such asain()) may be designated
asuniform . A uniform variable may be read and written within a program, just by other
variable. Havever, the uniform modifier indicates that the initial value of the variable/parameter is
expected to be constant across a large numbewocations of the program.

* A new set ofsampler* types represents handles to texture sampler units.

»  Functions may ha default values for their parameters, as i.CThese defaults are expressed using
assignment syntax.

*  Function and operatowerloading is supported.

» Variables may be defined anywhere beforg tne used, rather than just at the beginning of a scope as
in C. (That is, we adopt the-Crules that geern where variable declarations are waiml.) \ariables
may not be redeclared within the same scope.
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*  Vector constructors, such as the fofloat4(1,2,3,4) , and matrix constructors may be used
anywhere in an expression.

 Astruct definition automatically performs a correspondiyypedef , asin G+
* Cr-style// comments are allowed in addition to C-stifle...*/ comments.

* A limited form of inheritance is supportedhterface types may be defined which contain only
member functions (no data members) atdict types may inherit from a single interface and
provide specific implementations for all the member functidngerface objects may not be created; a
variable of interface type may ,@ any mplementing struct type assigned to it.

Deail ed LanguageSpecification
Ddinitions

The following definitions are based on eS| C gandard:

Object:
An object is a region of data storage in tikecation environment, the contents of which can represent
values. When referenced, an object may be interpreted as having a particular type.

Declaration:
A declaration specifies the interpretation and attributes of a set of identifiers.

Definition:
A declaration that also causes storage to be reddor an object or code that will be generated for a
function named by an identifier is a definition.

Profies

Compilation of a Cg program, a top# function, alvays occurs in the context of a compilation profile.

The profile specifies whether certain optional language features are supported. These optional language
features include certain control constructs and standard library funcfidres.compilation profile also

defines the precision of thiwat , half , and fixed data types, and specifies whetherfiked and

sampler* data types are fully or only partially supporteéthe profile also specifies the environment in

which the program will be runThe choice of a compilation profile is made externally to the language, by
using a compiler command-line switch, for example.

The profile restrictions are only applied to the togléunction that is being compiled and toyarariables

or functions that it references, either directly or indirectfya function is present in the source codat, b
not called directly or indirectly by the topvk function, it is free to use capabilities that are not supported
by the current profile.

The intent of these rules is to all@ sngle Cg source file to contain madifferent top-leel functions that

are targeted at different profiles. The core Cg language specificatiofidiestlj complete to all all of

these functions to be parsed. The restrictions provided by a compilation profile are only needed for code
generation, and are therefore only applied to those functions for which code is being gerérsted.
specification uses theord “program’ to refer to the top-kel function, ay functions the top-iel

function calls, and gnglobal variables or typedef definitions it references.

Each profile must he a gparate specification that describes its characteristics and limitations.

This core Cg specification requires certain minimum capabilities for all profiesome cases, the core
specification distinguishes betweesrtex-program and fragment-program profiles, with different minimum
capabilities for each.

Detar aionsand declaration specifiers.

A Cg program consists of a series of declarations, each of which declares one oramalées or

functions, or declares and defines a single functieach declaration consists of zero or more declaration
specifiers, a type, and one or more declarators. Some of the declaration specifiers are the same as those in
ANSI C; others are nmeto Cg
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congd
Marks a \ariable as a constant that cannot be assigned to within the program. Unless this is combined
with uniform orvarying , the declarator must include an initializer teegthe variable a value.

extam
Marks this declaration as solely a declaration and not a definifibere must be a nogxtern
declaration elsewhere in the program.

in  Only usable on parameter avarying declarations. Markthe parameter or varying as an input to
the function or program. Function parameters witlimgout , or inout specifier are implicitlyn

inline
Only usable on a function definitionTells the compiler that it should vadys inline calls to the
function if at all possible.

inout
Only usable on parameter amdrying declarations. Markshe parameter oravying as both an
input to and an output from the function or program

daic
Only usable on globalariables. Markghe variable as ’'pvete’ to the program, and not visible
externally Cannot be combined witliniform  or varying

out Only usable on parameter amdrying declarations. Markghe parameter or varying as an output
from the function or program

uniform
Only usable on global variables and parameters to the webp+t®in function of a programlf
specified on a non-topyd function parameter it is ignored. The intent of this rule is tonalo
function to sere as &her a top-lgel function or as one that is not.

Note thatuniform variables may be read and written justelikon-uniform variables. The
uniform  qualifier simply provides information aboutwdhe initial value of the variable is to be
specified and stored, through a mechanism external to the language.

varying
Only usable on global variables and parameters to the wep+®in function of a programlf
specified on a non-topyd function parameter it is ignored.

profie mame
The name of anprofile (or profile wildcard— see Profiles) may be used as a specifier gn an
function declaration. It defines a function that is only visible in the corresponding profiles.

The specifiersiniform andvarying specify hav data is transferred between the rest of the world and a
Cg program.Typically, the initial value of auniform variable or parameter is stored in a different class
of hardware register forwarying . Furthermore, the external mechanism for specifying the initibles

of uniform variables or parameters may befeint than that used for specifying the initial value of
varying variables or parameterPaameters qualified agniform are normally treated as persistent
state, whilevarying parameters are treated as streaming data, witlvaadae specified for each stream
record (such as within a vexterray).

Non-static  global variables are treated asiform by default, while parameters to the topde
function are treated amrying by default.

Each declaration is visible (“in scopefrom the point of its declarator until the end of the enclosing block
or the end of the compilation unit if outsideydstock. Declarationsn named scopes (such as structs and
interfaces) may be visible outside of their scope using explicit scope qualifiers,+as in C
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Samantics

Each declarator in a declaration may optionallyeha €mantic specified with itA semantic specifies o

the \ariable is connected to the environment in which the program runs. All semantics are profile specific
(so thg havedifferent meanings in ddrent profiles), though there is some attempt to be consistent across
profiles. Eaclprofile specification must specify the set of semantics which the profile understands, as well
as what behavior occurs foryaother unspecified semantics.

Fundion Declarations

Functions are declared essentially as inACf.unction that does not return a value must be declared with a
void return type.A function that takes no parameters may be declared in one ofays:

As in C, using the voiddgword:
functionName(void)

With no parameters at all:
functionName()

Functions may be declared static . If so, they may not be compiled as a program and are not visible
externally

Fundion overloading and optional arguments

Cg supports functionwverloading; that is you may define multiple functions with the same narhe.

function actually called at gngiven call site is based on the types of the arguments at that call site; the
definition that best matches is called. See the the Overload resolution entry elsewhere in this document
section for the precise ruleslrailing arguments with initializers are optional arguments; defining a
function with optional arguments is egaent to defining multiple werloaded functions that differ by

having and not having the optionalgaiment. Thevalue of the initializer is used only for thension that

does not hee the argument and is ignored if the argument is present.

Ovenloading of Functions by Profile

Cg supports erloading of functions by compilation profile. This capability allows a function to be
implemented differently for different profiledt is also useful because different profiles may support
different subsets of the language capabilities, and because the most efficient implementation of a function
may be different for different profiles.

The profile name must precede the return type name in the function declaration. For example, toadefine tw
different versions of the functianyfunc for theprofileA  andprofileB  profiles:

profileA float myfunc(float x) {...};
profileB float myfunc(float x) {...};

If a type is defined (usingtgpedef ) that has the same name as a profile, the identifier is treated as a type
name, and is nowailable for profile @erloading at ay subsequent point in the file.

If a function definition does not include a profile, the function is referred to aspam-profile’ function.
Open-profile functions apply to all profiles.

Several wildcard profile names are defined. The narmematches apvertex profile, while the namgs
matches anfragment or pixel profile. The namps_1 andps_2 match ay DX8 pixel shader 1.x profile,
or DX9 pixel shader 2.x profile, respaatiy. Smilarly, the namews_1 andvs_2 match ag DX vertex
shader 1.x or 2.x, respeafly. Additional \alid wildcard profile names may be defined by vidiial
profiles.

In general, the most specifiersion of a function is used. More details are provided in the section on
function orerloading, but roughly speaking, the search order is the following:

Cg Toolkit 2.2 14



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

1. wersion of the function with the exact profileedoad

2. wersion of the function with the most specific wildcard profilerload (e.g.vs, “ps_1")

3. wersion of function with no profileverload

This search process allows generic versions of a function to be defined that vemiddem as needed for
particular hardware.

Syntax for Parametersin Function Definiions

Functions are declared in a manner similar to C, but the parameters in function definitions may include a
binding semantic (discussed later) and a default value.

Each parameter in a function definition takes the following form:

<declspecs> <type> identifier [: <binding_semantic>] [= <default>]

<default> is an expression that resolves to a constant at compile time.

Default values are only permitted femiform parameters, and fan parameters to non topvid
functions.

Fundion Calls

A function call returns an rvalue. Therefore, if a function returns an, @heyrray may be read but not
written. For example, the following is allowed:

y = myfunc(x)[2];

But, this is not:

myfunc(x)[2] = y;
For multiple function calls within an expression, the calls can occuryroater — itis undefined.

Types
Cg's types are as follows:
* Theint type is preferably 32-bit twe’complement. Profilemay optionally treaint asfloat

 Theunsigned type is preferably a 32-bit ordinadlue. unsigned may also be used with other
integer types to makdfferent sized unsigned values

» The char , short , and long types are tw's complement integers of various sizes. The only
requirement is thathar is no larger thashort , short is no larger thaint andlong is at least
as large amt

» Thefloat type is as close as possible to tBEE single precision (32-bit) floating point format.
Profiles must support tHwat  data type.

 Thehalf type is laver-precision IEEE-lile floating point. Profiles must support thalf type, hut
may choose to implement it with the same precision aiaae type.

 Thefixed type is a signed type with a range of at least [-2,2) and with at least 10 bits of fractional
precision. Owerflow operations on the data type clamp rather than wrap. Fragment profiles must
support thefixed type, lut may implement it with the same precision ashthé or float types.
Vertex profiles are required to pvae partial support (as defined below) for fxed type. \ertex
profiles hae the option to provide full support for tixed type or to implement théxed type
with the same precision as thalf orfloat types.

* Thebool type represents Booleanlues. Objectsf bool type are either true or false.
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 Thecint type is 32-bit tw’'s complement. Thidype is meaningful only at compile time; it is not
possible to declare objects of tygiat

» Thecfloat type iSIEEE single-precision (32-bit) floating point. This type is meaningful only at
compile time; it is not possible to declare objects of tffmat

 Thevoid type may not be used inyaaxpression. lmay only be used as the return type of functions
that do not return a value.

 Thesampler* types are handles to texture objedtsrmal parameters of a program or function may
be of typesampler* . No other definition ofsampler* variables is permitted.A sampler*
variable may only be used by passing it to another function as aparameter Assignment to
sampler* variables is not permitted, arsmpler* expressions are not permitted.

The following sampler types are walys defined: sampler , samplerlD , sampler2D |,
sampler3D , samplerCUBE , samplerRECT .

The basesampler type may be used in wontext in which a more specific sampler type &id.
However, a sampler variable must be used in a consistent way throughout the progFam.
example, it cannot be used in place of botamplerlD and asampler2D in the same program.
Thesampler type is deprecated and only provided for backwards compatibility with Cg 1.0

Fragment profiles are required to fully support te@mpler , samplerlD , sampler2D |,
sampler3D , and samplerCUBE data types. Fragment profiles are required tovigeo partial
support (as defined below) for teamplerRECT data type and may optionally pide full support
for this data type.

Vertex profiles are required to pvie partial support for the six sampler data types and may
optionally provide full support for these data types.

* Anarraytype is a collection of one or more elements of the same #peaurray variable has a single
index.

* Some array types may be optionally designatepaaked , using thepacked type modifier The
storage format of gacked type may be dferent from the storage format of the corresponding
unpacled type. The storage format of packed types is implementation dependent, but must be
consistent for an particular combination of compiler and profile. The operations supported on a
packed type in a particular profile may befdient than the operations supported on the corresponding
unpacled type in that same profile. Profiles may define a maximumwatlle size for packed arrays,
but must support at least size 4 for packed vector (1D array) types, and 4x4 fed paakix (2D
array) types.

* When declaring an array of arrays in a single declarationpabhked modifier refers to all of the
arrays. Havever, it is possible to declare an unpacked arrapatked arrays by declaring the first
level of array in atypedef using thepacked keyword and then declaring an array of this type in a
second statement. It is not possible to declare a packed array of unpacked arrays.

»  For ary supported numeric data tyg&'PE implementations must support the fellog packed array
types, which are calledector types Type identifiers must be predefined for these types in the global
scope:

typedef packed TYPE TYPE1[1];
typedef packed TYPE TYPE2[2];
typedef packed TYPE TYPE3J[3];
typedef packed TYPE TYPE4[4];

For example, implementations must predefine the type identifleegl , float2 , float3
float4 , and so on for apother supported numeric type.
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»  For ary supported numeric data tyg&'PE implementations must support the following packed array
types, which are calledhatrix types Implementations must also predefine type identifiers (in the
global scope) to represent these types:

packed TYPE1 TYPE1x1[1];
packed TYPE2 TYPE1x2[1];
packed TYPE3 TYPE1x3[1];
packed TYPE4 TYPE1x4[1];
packed TYPE1 TYPE2x1[2];
packed TYPE2 TYPE2x2[2];
packed TYPE3 TYPE2x3[2];
packed TYPE4 TYPE2x4[2];
packed TYPE1 TYPE3x1[3];
packed TYPE2 TYPE3x2[3];
packed TYPE3 TYPE3x3[3];
packed TYPE4 TYPE3x4[3];
packed TYPE1 TYPE4x1[4];
packed TYPE2 TYPE4x2[4];
packed TYPE3 TYPE4x3[4];
packed TYPE4 TYPE4x4[4];

For example, implementations must predefine the type identiffevat2xl , float3x3
floatdx4 , and so on. A typedef follows the wusual matrix-naming eention of
TYPErows_X_columns . If we declarefloat4dx4 a | then

a[3] is equivalent to a._m30_m31_m32_m33

Both expressions extract the thirdwof the matrix.
* Implementations are required to support indexing of vectors and matrices with constant indices.

 Astruct type is a collection of one or more members of possibly different types. It may include
both function members (methods) and data members (fields).

Srua and Interface types

Interface types are defined withirderfacekeyword in place of the normatructkeyword. Interfice types
may only declare member functions, not data membatsrface member functions may only be declared,
not defined (no default implementations it @arlance).

Struct types may inherit from a single interé type, and must define an implementation member function
for every member function declared in the interface type.

Partiall Support of Types

This specification mandates “partial suppofor some types.Patial support for a type requires the
following:

» Definitions and declarations using the type are supported.

» Assignment and cgpof objects of that type are supported (including implicit copies when passing
function parameters).

»  Top-level function parameters may be defined using that type.

If a type is partially supported, variables may be defined using that type but no useful operations can be
performed on themPatial support for types mals it easier to share data structures in code thatistear
at different profiles.
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Type Categories

* Thesigned integratype category includes typest , char , short ,int ,andlong .

 The unsigned intgral type category includes typesnsigned char , unsigned short ,
unsigned int ,andunsigned long . unsigned is the same asnsigned int

» Theintegral category includes botigned integrahndunsigned integratypes

» Thefloating type catgory includes typesfloat , float , half , andfixed (Note that floating
really means floating or fixed/fractional.)

»  Thenumerictype category includdategral andfloatingtypes.

»  The compile-timetype category includes typedloat andcint . These types are used by the
compiler for constant type ceersions.

* The dynamictype category includes all interface and the unsized array entryhelse in this
document types

*  The concretetype catgory includes all types that are not included in ¢benpile-timeand dynamic
type category.

» Thescalartype category includes all types in the numericgatg thebool type, and all types in the
compile-time catgory. In this specification, a reference to a <category> type (such as a reference to a
numeric type) means one of the types included in the category (sficatas, half , or fixed ).

Condants

Constant literals are defined as in C, including an optiGnal Ox prefix for octal or headecimal
constants, aneg exponent suffix for floating point constants. A constant may be explicitly typed or
implicitly typed. Explicit typing of a constant is performed, as in C, by suffixing the constant with a one or
two characters indicating the type of the constant:

. d for double

o ffor float

. h for half
e jforint
» Iforlong

» sfor short
e tforchar
* uforunsigned , which may also be followed bst, 1, orl
» xforfixed

Any constant that is not explicitly typed is implicitly typed. If the constant includes a decimal point or an
‘e’ exponent suffix, it is implicitly typed asfloat . If it does not include a decimal point, it is implicitly
typed a<int

By default, constants are base 1Bor compatibility with C, integer hexadecimal constants may be
specified by prefixing the constant willx, and integer octal constants may be specified by prefixing the
constant witfD.

Compile-time constant folding is preferably performed at the same precision that would be used if the
operation were performed at run time. Some compilation profiles may sdloe precision flexibility for

the hardware; in such cases the compiler should ideally perform the constant folding at the highest
hardware precision allowed for that data type in that profile.

If constant folding cannot be performed at run-time precision, it may optionally be performed using the
precision indicated betofor each of the numeric datatypes:
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float
s23e8 (“fp32”) IEEE single precision floating point

half
s10e5 (“fp16”) floating point WIEEE semantics

fixed
S1.10 fixed point, clamping to [-2, 2)

double
s52el1 (“fp64”) IEEE double precision floating point

int signed32 bit twos-complement integer

char
signed 8 bit twos-complement integer

short
signed 16 bit twos-complement integer

long
signed 64 bit twos-complement integer

Type Conversions

Some type corersions are allowed implicitlywhile others require an cast. Some implicit\e@rions may
cause a warning, which can be suppressed by using an explicitEsgditit casts are indicated using C-
style syntax (e.g., castingriable  to thefloat4 type may be achied via “(float4)variablename”).

Scalar cowersions:

Implicit corversion of ary scalar numeric type to grother scalar numeric type is alled. Awarning
may be issued if the ceersion is implicit and it is possible that precision is lastplicit corversion
of ary scalar object type to gncompatible scalar object type is also aléml. Cowersions between
incompatible scalar object types or object and numeric types are not allawwedyith an eplicit
cast. ‘sampler’ is compatible with “samplerlD’, ‘‘sampler2D’, ‘‘sampler3D’, ‘‘samplerCubé; and
“samplerRECT. No other object types are compatiblésgmplerlD’ is not compatible with
“sampler2D”, &en though both are compatible with “sampler”).

Scalar types may be implicitly cesrted to vectors and matrixes of compatible type. The scalar will
be replicated to all elements of the vector or matrix. Scalar types may also be explicitly cast to
structure types if the scalar type can lylg cast to @ery member of the structure.

Vector corversions
Vectors may be carerted to scalar types (selects the first element of ¢loéoy). Awarning is issued
if this is done implicitly A vector may also be implicitly caerted to another vector of the same size
and compatible element type.

A vector may be carerted to a smaller compatibleeetor or a matrix of the same total size, but a
warning if issued if an explicit cast is not used.

Matrix corversions
Matrixes may be comrted to a scalar type (selects to 0,0 element). As véttiovs, this causes a
warning if its done implicitly A matrix may also be ceerted implicitly to a matrix of the same size
and shape and compatible element type

A Matrix may be coverted to a smaller matrix type (selects the uppeft submatrix), or to aactor
of the same total size, but a warning is issued if an explicit cast is not used.

Structure cowversions
a dructure may bexplicitly cast to the type of its first member to another structure type with the
same number of members, if each member of the struct can\eetedrio the corresponding member
of the nev struct. Noimplicit conversions of struct types are allowed.
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Array corversions
An array may be explicitly caerted to another array type with the same number of elements and a
compatible element typeA compatible element type is yarype to which the element type of the
initial array may be implicitly corerted to. No implicit comersions of array types are allowed.

Source type
O Scalar 0O Vector [O Matrix 0O Struct 0O Array O

T -t + + + + +
a Scalar O A o Ww o W o EQ® 0O - O
r - + + + + + +
g Vector O A OAW1Q) 0O W@ 0O EQ 0O E®6) O
e -t + + + + +
t Matrix O A w2 OAWQl) 0O EQ@ 0O E7) O

O
Stuct O E O E@4) 0O E@) OE®@4/5)
O

t O E@4) O
y - + + t + +
p Array o - E6) 0O E7 0O EQ@® 0O E®B) O
e - + + + + +

A = allowed implicitly or explicitly

W = dlowed, but warning issued if implicit

E = only allowed with explicit cast

- = n ot allowed
notes

(1) not allowed if target is larger than source. Warning if
target is smaller than source

(2) only allowed if source and target are the same total size

(3) only if the first member of the source can be converted to
the target

(4) only if the target struct contains a single field of the
source type

(5) only if both source and target have the same number of
members and each member of the source can be converted
to the corresponding member of the target.

(6) Source and target sizes must be the same and element types
must be compatible

(7) Array type must be an array of vectors that matches the
matrix type.

Explicit casts are:

» compile-time type when applied to expressions of compile-time type.

* numeric type when applied to expressions of numeric or compile-time types.

* numeric vector type when applied to another vector type of the same number of elements.

* numeric matrix type when applied to another matrix type of the same
number of rows and columns.

Type Equivalency
Type T1 is equialent to type T2 if ap of the following are true:
» T2isquivdentto T1.
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 T1and T2 are the same scaleector or dructure type.
A packed array type isotequivalent to the same size unpacked array.

 Tlisatpedef name of T2.

* T1land T2 are arrays of equaient types with the same number of elements.

*  The unqualified types of T1 and T2 are &gigint, and both types 1@ the same qualifications.

e T1 and T2 are functions with equalent return types, the same number of parameters, and all
corresponding parameters are pair-wise \etgt.

Type-Romotion Rules

The cfloat and cint types behee like float andint types, except for the usual arithmetic
conversion behavior (defined below) and functioredoading rules (defined later).

Theusual arithmetic conversiorier binary operators are defined as follows:

1. Ifone operand isint it is corverted to the other type

2. Ifone operand isfloat and the other ifloating thecfloat is corverted to the other type
3. If both operands afftpatingthen the smaller type is caarted to the larger type
4

If one operand ifloating and the other ifntegral, the integral argument is cearted to the floating
type.
If both operands aiategralthe smaller type is coerted to the larger type

If one operand isigned intgral while the other isinsigned intgral and thg are the same size, the
signed type is carerted to unsigned.

Note that cowmersions happen prior to performing the operation.

Asgsgnment

Assignment of an expression to a concrete typed objegetsrihe expression to the type of the object.
The resulting value is then assigned to the object or value.

The value of the assignment expressiens£, and so on) is defined as in C:

An assignment expression has the value of the left operand after the assigmniemiob an lalue. The

type of an assignmenkgression is the type of the left operand unless the left operand has a qualified type,
in which case it is the unqualifieegnsion of the type of the left operand. The side effect of updating the
stored value of the left operand occurs between the previous and the next sequence point.

An assignment of an expression to a dynamic typed object is only possible if the typexpiréssien is
compatible with the dynamic object type. The object will them @k he type of the x@ression assigned
to it until the next assignment to it.

“ Smearing o Scalarsto Vectors

If a binary operator is applied to actor and a scalgthe scalar is automatically type-promoted to a same-
sized vector by replicating the scalar into each compon&he ternary?: operator also supports
smearing. Theinary rule is applied to the second and third operands first, and then the binary rule is
applied to this result and the first operand.

Namespaces
Just as in C, there areawamespaces. Each has multiple scopes, as in C.

* Tag namespace, which consistswiict tags
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* Regular namespace:
— typedef names (including an automdgipedef from astruct declaration)
— variables

—  function names

Amr aysand Subscripting

Arrays are declared as in Cxcept that the may optionally be declared to hgacked , as ascribed

earlier Arrays in Cg are first-class types, so array parameters to functions and programs must be declared
using array syntax, rather than pointer syntaikewise, assignment of aarray-typed object implies an

array cop rather than a pointer cgp

Arrays with sizg1l] may be declaredub are considered a different type from the corresponding non-array
type.
Because the language does not currently support pointers, the storage order of arrays is only visible when

an application passes parameters teréev or fragment program. Therefore, the compiler is currently free
to allocate temporary variables as it sees fit.

The declaration and use of arrays of arrays is in the same style asTihaCis, if the 2D arra is
declared as

float A[4][4];

then, the following statements are true:
» The array is indeed as A[row][column];
*  The array can be built with a constructor using

floatdx4 A = { { A[0][0], A[O][1], A[0][2], A[0][3] },
{ A[LI[0], A[L][1], A[L][2], A[L][3] },
{ A[2][0], A[2][1], A[2][2], A[2][3] },
{ A[3I[0], A[3][1], A[3][2], AL3](3] });

* AJ0] is equvaent tofloat4(A[0][0], A[0][1], A[O][2], A[O][3])
Support must be provided for structs containing arrays.
Unsized Arrays

Objects may be declared assizedarrays by using a declaration with an empty §izeand no initializer

If a declarator uses unsized array syntax with an initializex declared with a concrete (sized) array type
based on the declaratolUnsized arrays are dynamic typed objects tha¢ tak he size of ay array
assigned to them.

Minimum Array Requirements

Profiles are required to provide partial support for certain kinds of arfidys.partial support is designed

to support vectors and matrices in all profilésr vertex profiles, it is additionally designed to support
arrays of light state (inded by light number) passed as uniform parameters, and arrays of skinning
matrices passed as uniform parameters.

Profiles must support subscripting, copying, size querying and swizzling of vectors and mEiiveser,
subscripting with run-time computed indices is not required to be supported.

Vertex profiles must support the following operations foy aon-pacled array that is a uniform parameter

to the program, or is an element of a structure that is a uniform parameter to the prbgsarequirement

also applies when the array is indirectly a uniform program parameter (that is, it and or the structure
containing it has been passed via a chaimofunction parameters). The three operations that must be
supported are
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» rvalue subscripting by a run-time computed value or a compile-time value.

e passing the entire array as a parameter to a function, where the corresponding formal function
parameter is declared s .

* querying the size of the array withlangth  suffix.

The following operations are explicitly not required to be supported:
» lvalue-subscripting

e copying

»  other operators, including multiplgdd, compare, and so on

Note that when a uniform array is rvalue subscripted, the result ispa@ssion, and this expression is no
longer considered to be uniform program parameterTherefore, if this ®pression is an arrayts
subsequent use must conform to the standard rules for array usage.

These rules are not limited to arrays of numeric types, and thus imply support for arrays of struct, arrays of
matrices, and arrays of vectors when the arrayusiform program parameterMaximum array sizes

may be limited by the number ofallable registers or other resource limits, and compilers are permitted to
issue error messages in these castmwever, profiles must support sizes of at ledlstt arr[8] ,

float4 arr[8] , and floatdx4 arr[4][4]

Fragment profiles are not required to suppoyt @perations on arbitrarily sized arrays; only support for
vectors and matrices is required.

Fundion Overloading

Multiple functions may be defined with the same name, as long as the definitions can be distinguished by
unqualified parameter types and do notehan open-profile conflict (as described in the section on open
functions).

Function-matching rules:
1. Addall visible functions with a matching name in the calling scope to the set of function candidates.
2. Eliminatefunctions whose profile conflicts with the current compilation profile.

3. Eliminatefunctions with the wrong number of formal parametdfsa candidate function haxeess
formal parameters, and each of the excess parameters haauli defue, do not eliminate the
function.

If the set is emptyail.
For each actual parameter expression in sequence (left to right), perform the following:

a. If the type of the actual parameter matches the unqualified type of the corresponding formal
parameter in gnfunction in the set, reme dl functions whose corresponding parameter does
not match exactly.

b. If there is a function with a dynamically typed formal argument which is compatible with the
actual parameter type, rem® dl functions whose corresponding parameter is not similarly
compatible.

B. |If there is a defined promotion for the type of the actual parameter to the unqualified type of the
formal parameter of grfunction, remee dl functions for which this is not true from the set.

d. |If there is a valid implicit cast that ogants the type of the actual parameter to the unqualified
type of the formal parameter ofyafunction, remae dl functions for which this is not true from
the set

e. Fail
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6. Choose function based on profile:

a. Ifthere is at least one function with a profile that exactly matches the compilation profile, discard
all functions that don’exactly match.

b. Oherwise, if there is at least one function with a wildcard profile that matches the compilation
profile, determine the 'most specific’ matching wildcard profile in the candidate set. Discard all
functions except those with this 'most specific’ wildcard profiw 'specific’ a gien wildcard
profile name is relate o a particular profile is determined by the profile specification.

7. If the number of functions remaining in the set is not one, then fail.

Globd Varnables

Global variables are declared and used as ifN@nh-static variables may @ a €mantic associated with
them. Uniformnon-static variables may yateir value set through the run-timel.

Useaf Uninitializedl Vanables

It is incorrect for a program to use an uninitialized static or loaeblile. Havever, the compiler is not
obligated to detect such errorsen if it would be possible to do so by compile-time datafémalysis.

The value obtained from reading an uninitialized variable is undefined. This same rule applies to the
implicit use of a variable that occurs when it is returned by a tabflenction. Inparticular if a top-level

function returns astruct , and some element of thatruct is never written, then the alue of that
element is undefined.

Note: The language designers did not choose to define variables as being initialized to zero because that
would result in a performance penalty in cases where the compiler is unable to determine if a variable is
properly initialized by the programmer.

Preprocessor

Cg profiles must support the fllNSI C gandard preprocessor capabilitiedf: , #define , and so on.
However, while #include  must be supported the mechanism by which the file to be included is located is
implementation defined.

Overview of Binding Semantics
In stream-processing architectures, data packetdb#tween different programmable units. OGRU, for
example, packets of vertalata flav from the application to the vert@rogram.

Because padahs are produced by one program (the application, in this case), and consumed by another (the
vertex program), there must be some mechanism for defining the interface between.th@g@alows the
user to choose betweenaudfferent approaches to defining these interfaces.

The first approach is to associate a binding semantic with each element of thie Jdikapproach is a
bind-by-nameapproach. &r example, an output with the binding semaRtOis fed to an input with the
binding semanticFOO Profiles may allow the user to define arbitrary identifiers in thisemantic
namespacg’or they may restrict the allowed identifiers to a predefined &dten, these predefined names
correspond to the names of hardware registeA®bresources.

In some cases, predefined names may control non-programmable parts of theréhafdw example,
vertex programs normally compute a position that is fed to the rasteazerthis position is stored in an
output with the binding semantROSITION.

For any profile, there are tev namespaces for predefined binding semantitee namespace used far
variables and the namespace usedigr variables. Therimary implication of having tawnamespaces is
that the binding semantic cannot be used to implicitly specify whether a variableisut .

The second approach to defining data ptks to describe the data that is present in a packet andladlo
compiler to decide hwto gore it. In Cg, the user can describe the contents of a data packet by placing all
of its contents into atruct . When astruct is used in this manngewe refer to it as aonnector The

two gpproaches are not mutuallyctusive, as is dscussed laterThe connector approach allows the user to
rely on a combination of user-specified semantic bindings and compiler-determined bindings.

Cg Toolkit 2.2 24



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

Binding Semantics

A binding semantic may be associated with an input to a t@bflenction or a global variable in one of
three ways:

» The binding semantic is specified in the formal parameter declaration for the function. The syntax for
formal parameters to a function is:

[const] [in O out [ inout] <type> <identifier> [: <binding-semantic>] [= <initializer>];

» If the formal parameter issruct , the binding semantic may be specified with an element of the
struct when thestruct is defined:

struct <struct-tag> {
<type> <identifier>[ : <binding-semantic>];

h

» If the input to the function is implicit (a non-static globaliable that is read by the function), the
binding semantic may be specified when the non-static global variable is declared:

[varying [in O out]] <type> <identifier> [ : <binding-semantic>];
If the non-static global variable is sruct, the binding semantic may be specified when the
struct is defined, as described in the second bulletabo
* A binding semantic may be associated with the output of a wepflenction in a similar manner:

<type> <identifier> ( <parameter-list>) [: <binding-semantic>]

{

Another method \&ilable for specifying a semantic for an output value is to retustrict , and to
specify the bindingemantig¢s) with elements of thetruct  when thestruct  is defined. In addition, if

the output is a formal parametéren the binding semantic may be specified using the same approach used
to specify binding semantics for inputs.

Aliasng d Semantics

Semantics must honor a copy-on-input and copy-on-output maddals, if the same input binding
semantic is used for twdifferent \ariables, those variables are initialized with the same value, but the
variables are not aliased thereaft@utput aliasing is illgd, but implementations are not required to detect

it. If the compiler does not issue an error on a program that aliases output binding semantics, the results are
undefined.

Additiona Details for Bindingg Semantics

The following are somewhat redundant, but provide extra clarity:

*  Semantic names are case-insewsiti

*  Semantics attached to parameters to non-main functions are ignored.

* Input semantics may be aliased by multiple variables.

»  Output semantics may not be aliased.

Cg Toolkit 2.2 25



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

Udng aSucturre to Define Bindingg Semantics(Connectors)

Cg profiles may optionally ale the user toaid the requirement that a binding semantic be specified for
eveay non-uniform input (or output) variable to a topdeprogram. D avoid this requirement, all the non-
uniform variables should be included within a singfileict . The compiler automatically allocates the
elements of this structure to haraw resources in a manner that allowg program that returns this
struct  to interoperate with gnprogram that uses th&ruct as an input.

It is not required that all non-uniform inputs be included within a single struct in order to omit binding
semantics. Bindingemantics may be omitted fromyanput or output, and the compiler

performs automatic allocation of that input or output to a hardware resodmegever, to guarantee
interoperability of one progras’ autput with another progras’input when automatic binding is
performed, it is necessary to put all of the variables in a sstiglet

It is permissible tolicitly specify a binding semantic for some elements ofsthect , but not others.

The compilers auitomatic allocation must honor these explicit bindinghie allowed set of plicitly
specified binding semantics is defined by the allocation-rule identifiee most common use of this
capability is to bind variables to hardware registers that write to, or read from, non-programmable parts of
the hardvare. For example, in a typicalertex-program profile, the outpudtruct  would contain an
element with an explicitly specifiedOSITION semantic. Thislement is used to control the haste
rasterizer.

Ddining Bindingy Semanticvia an extemal API

It may be possible to define binding semantics on inputs and outputs by usingearal@Pl that
manipulates the programswinonment. TheCg RuntimeAPI is such amPI that allows this, and others
may exist.

How Programs Receje and Return Data
A program is a non-static function that has been designated as the main entry point at compilation time.
The varying inputs to the program come from this tametléunctions varyingin parameters, and gn
global warying variables that do notVvea out modifier The uniform inputs to the program come from
the top-leel functions uniform in  parameters and from ymon-static global &riables that are referenced
by the top-lgel function or by ay functions that it calls. The output of the program comes from the return
value of the function (which is aiys implicitly varying), from ag out parameters, which must also be
varying, and from anyarying out global variables that are written by the program.

Paameters to a program of typampler* are implicitlyconst .

Saementsand Expressions
Statements are expressed just as in C, unless an exception is stated elsewhere in this document.
Additionally,

« if ,while ,andfor require bool expressions in the appropriate places.

* Assignment is performed usirg. The assignment operator returns a value, just as in C, so
assignments may be chained.

 The nev discard statement terminateseution of the program for the current data element (such
as the currentartex or current fragment) and suppresses its outpeitted profiles may choose to omit
support fordiscard

Minimum Requirementsfor if, while, for

The minimum requirements are as follows:

» All profiles should suppoit , but such support is not strictly required for older hardware.

» All profiles should suppofor andwhile loops if the number of loop iterations can be determined
at compile time.“ Can be determined at compile time defined as follows: The loop-iteration
expressions can bevaluated at compile time by use of intra-procedural constant propagation and
folding, where the variables through which constant values are @plago not appear asalues
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within ary kind of control statemenif(, for , or while ) or ?: construct. Profilesnay choose to
support more general constant propagation techniques, but such support is not required.

»  Profiles may optionally support fully genefat andwhile loops.

New Vetar Operators
These ne operators are defined for vector types:
»  Vector construction operatdypell...)
This operator builds a vector from multiple scalars or shorter vectors:
- float4(scalar, scalar, scalar, scalar)
- float4(float3, scalar)
*  Matrix construction operatotypelX...)
This operator builds a matrix from multiple rows.

Each rev may be specified either as multiple scalars or gambination of scalars and vectors with
the appropriate size, e.g.

float3x3(1, 2, 3, 4,5, 6,7, 8,9)
float3x3(float3, float3, float3)
float3x3(1, float2, float3, 1, 1, 1)

*  Vector swizzle operator: |

a = b.xxyz; /l A swizzle operator example

— Atleast one swizzle character must folline operator.

— There are three sets of swizzle characters aryohthg not be mixed: Set onexgzw = 0123
set two isrgha = 0123 , and set three istpg = 0123

— The vector swizzle operator may only be applied to vectors or to scalars.

— Applying the vector swizzle operator to a scalaegihe same result as applying the operator to
a wector of length one. Thusnyscalar.xxx and float3(myscalar, myscalar,
myscalar) yield the same value.

- If only one swizzle character is specified, the result is a scalar not a vector of length one.
Therefore, the expressitmy returns a scalar.

— Care is required when swizzling a constant scalar because of ambiguity in the use of the decimal
point characterFor example, to create a three-vector from a scak®m one of the follwing:
(1).xxx  orl.xxx orl.0.xxx or1.0f.xxx

— The size of the returned vector is determined by the number of swizzle charateenrsfore, the
size of the result may be ¢tmr or smaller than the size of the originactor For example,
float2(0,1).xxyy andfloat4(0,0,1,1) yields the same result.

*  Matrix swizzle operator:

For any matrix type of the form ’'<type><mws>x<columns>’, the notation:
'<matrixObject>._m<row><col>[_m<m><col>][...] can be used to access widual matrix
elements (in the case of only one wrg<col> pair) or to construct vectors from elements of a matrix
(in the case of more than one <row>,<col> pair). Theawod column numbers are zero-based.

For example:
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floatdx4 myMatrix;
float myFloatScalar;
float4  myFloatVec4;

/I Set myFloatScalar to myMatrix[3][2]
myFloatScalar = myMatrix._m32;

/I Assign the main diagonal of myMatrix to myFloatVec4
myFloatVec4 = myMatrix._ m00_m11 m22_m33;

For compatibility with the D3DMatrix data type, Cg also allwone-based swizzles, using a form with
themomitted after the : '<matrixObject>._<row><col>[_<m><col>][...]" In this form, the indees
for <row> and <col> are one-based, rather than the C standard zero-based. S, thenavare
functionally equvaent:

floatdx4 myMatrix;
float4 myVec;

/I These two statements are functionally equivalent:
myVec = myMatrix._ m00_m23_m11 m31,;
myVec = myMatrix._11 34 22 42;

Because of the confusion that can be caused by the one-based indexing, its use is strongly discouraged.
Also one-based indexing and zero-based indexing cannot be mixed in a single swizzle

The matrix swizzles may only be applied to matricéhen multiple components are extracted from a
matrix using a swizzle, the result is an appropriately sieetbv When a swizzle is used to extract a
single component from a matrix, the result is a scalar.

*  The write-mask operator: J It can only be applied to an Ivalue that is a vector or matrix. lvallo
assignment to particular elements ofextor or matrix, leaving other elements unchanged. It looks
exactly like a svizzle, with the additional restriction that a component cannot be repeated.

Arithmdic Precisionand Range

Some hardware may not conform exactlylf&E arithmetic rules.Fixed-point data types do notJsa
IEEE-defined rules.

Optimizations are permitted to produce slightly different results than unoptimized code. Constant folding
must be done with approximately the correct precision and rangés bot required to produce bitart
results. Itis recommended that compilers provide an option either to forbid these optimizations or to
guarantee that tlyeare made in bit-exact fashion.

Operaar Precedence

Cg uses the same operator precedence as C for operators that are common betweémthsatyes.

The swizzle and write-mask operator9 havethe same precedence as the structure member operator (
and the array indeoperator]] .

Operatar Enhancements

The standard C arithmetic operatons €, *, /, % unary — ) are extended to support vectors and
matrices. Sizesf vectors and matrices must be appropriately matched, according to standard mathematical
rules. Scalato-vector promotion, as described earlaiows relaxation of these rules.
M{n][ m]

Matrix with n rows andmcolumns
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VIn]
Vector withn elements

-V[n] —> V[n]
Unary vector ngae

—M[n] —> M[n]
Unary matrix ngate

V[n] * V[n] —>V[n]
Componentwise *

V[n]/ V[n] —> V[n]
Componentwise /

V[n] % V[n] —> V[n]
Componentwise %

V[n] + V[n] —> V[n]
Componentwise +

V[n] = V[n] —> V[n]
Componentwise —

ML m] * M[n][m]] —> M[n][m]
Componentwise *

ML m] / M[n][m]] —> M[n][m]
Componentwise /

M{[n][ m] % M[n][m]] —> M[n][m]
Componentwise %

Ml m] + M[n][m] ] —> M[n][m]
Componentwise +

M [n][ m] = Mln][m] ] => M[n]im]

Componentwise —
Operaars
Boolean
&& M !

Boolean operators may be applied Hool paclked bool vectors, in which case yhare applied in
elementwise fashion to produce a reseitter of the same size. Each operand must lb@oh vector of
the same size.

Both sides of && andll are alvays evaluated; there is no short-circuiting as there is in C.
Comparisons
< > <= >= | = ==
Comparison operators may be applied to numesators. Bottoperands must be vectors of the same size.
The comparison operation is performed in elementwise fashion to prothoce asector of the same size.

Comparison operators may also be appliethdol vectors. For the purpose of relational comparisons,
true is treated as one ani@lse is treated as zeroThe comparison operation is performed in
elementwise fashion to producé@ol vector of the same size.

Comparison operators may also be applied to numeric or bool scalars.
Arithmetic
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+ - * |/ % + + -- unary- unary+

The arithmetic operatdhis the remainder operataas in C. It nay only be applied to twoperands of
cint orint types.

When/ or %is used witlcint  orint operands, C rules for integerand%apply.

The C operators that combine assignment with arithmetic operations (stehaie also supported when
the corresponding arithmetic operator is supported by Cg.

Conditional Operator
?:

If the first operand is of typeool , one of the following must hold for the second and third operands:
»  Both operands @ compatible structure types.
* Both operands are scalars with numeribaol type.

* Both operands are vectors with numericbool type, where the tw vectors are of the same size,
which is less than or equal to four.

If the first operand is a packed vector lodol , then the conditional selection is performed on an
elementwise basis. Both the second and third operands must be nweugis of the same size as the first
operand.

Unlike C dde effects in the expressions in the second and third operandw/ays edecuted, rgardless of
the condition.

Miscellaneous Operators

(typecast)

Cg supports G typecast and comma operators.

Resawed Words
The following are currently used reserved words in @g.* indicates that the reserved word is case-
insensitie.
_ _[anything] (i.e. ag identifier with two underscores as a prefix)
asm*
asm_fragment
auto
bool
break
case
catch
char
class
column_major
compile
const
const_cast
continue
decl*
default
delete
discard
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do

double
dword*
dynamic_cast
else

emit

enum
explicit
extern

false

fixed

float*

for

friend

get

goto

half

if

in

inline

inout

int

interface
long

matrix*
mutable
namespace
new
operator

out

packed
pass*
pixelfragment*
pixelshader*
private
protected
public
register
reinterpret_cast
return
row_major
sampler
sampler_state
samplerlD
sampler2D
sampler3D
samplerCUBE
shared

short
signed
sizeof

static
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static_cast
string*

struct

switch
technique*
template
texture*
texturelD
texture2D
texture3D
texture CUBE
textureRECT
this

throw

true

try

typedef
typeid
typename
uniform
union
unsigned
using

vector*
vertexfragment*
vertexshader*
virtual

void

volatile

while

Cg Standard Libraryy Functions
Cg provides a set of built-in functions and structures to sim@ify programming. Thesg&inctions are
similar in spirit to the C standard library functions, providing aveorent set of common functions.

The Cg Standard Library is documented in “spec_stdlib.txt".

VERTEX PROGRAM PROFILES
A few features of the Cg language that are specific exded program profiles are required to be
implemented in the same manner for all vepggram profiles.

M andatary Computation of Position Output

Vertex program profiles may (and typically do) require that the program compute a position othfsit.
homogeneous clip-space position is used by the hardware rasemizenust be stored in a program output
with an output binding semantic BODSITION (or HPOSor backward compatibility).

Position Invariance

In mary graphics APIs, the user can choose betweeam different approaches to specifying pertex
computations: use a built-in configurabléixéd-function” pipeline or specify a user-writtenektex
program. Ifthe user wishes to mix theseasgpproaches, it is sometimes desirable to guarantee that the
position computed by the first approach is bit-identical to the position computed by the second approach.
This “position invariance’ is particularly important for multipass rendering.

Support for position weriance is optional in Cgertex profiles, lut for those ertex profiles that support it,
the following rules apply:
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»  Position invariance with respect to the fixed function pipeline is guaranteeaitdwditions are met:

- A #pragma position_invariant <top-level-function—-name> appears before
the body of the top-iesl function for the verteprogram.

—  The vert& program computes position as follows:

OUT_POSITION = mul(MVP, IN_POSITION)

where:

OUT_POSITION
is a variable (or structure element) of tyff@at4  with an output binding semantic of
POSITION or HPOS

IN_POSITION
is a variable (or structure element) of tyf\@at4  with an input binding semantic of
POSITION.

MVP
is a uniform variable (or structure element) of tyffmatdx4  with an input binding
semantic that causes it to track the fixed-function modelview-projection matrix. (The name

of this binding semantic is currently profile-speciie for OpenGL profiles, the semantic
state.matrix.mvp is recommended).

» Ifthe first condition is met but not the second, the compiler is encouraged to issue a warning.

* Implementations may choose to recognize more genersibws of the second condition (such as the

variables being coppropagted from the original inputs and outputs), but this additional generality is
not required.

Binding Semanticsior Outputs
As shown in Table 10, there arectautput binding semantics for vextprogram profiles:

Table 10 Vertex Output Binding Semantics

Name Meaning Type Default Value

POSITION Homogeneous clip-space float4 Undefined
position; fed to rasterizer.

PSIZE Point  size float Undefined

Profiles may define additional output binding semantics with specific behaviors, and these definitions are
expected to be consistent across commonly used profiles.

FRAGMENT PROGRAM PROFILES
A few features of the Cg language that are specific to fragment program profiles are required to be

implemented in the same manner for all fragment program profiles.

Binding semanticsior outputs

As shown in Table 11, there are three output binding semantics for fragment program profiles:
Table 11 Fragment Output Binding Semantics

Name Meaning Type Default Value

COLOR RGBAoutput color float4 Undefined

COLORO Sameas COLOR

DEPTH Fragment depth value float Interpolated depth from rasterizer
(in range [0,1]) (in range [0,1])

Profiles may define additional output binding semantics with specific behaviors, and these definitions are
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expected to be consistent across commonly used profiles.

If a program desires an output color alpha of 1.0, it should explicitly write a value of 1.0 W the
component of th€OLOPutput. Thdanguage does *not* define a default value for this output.

Note: If the target hardave uses a default value for this output, the compiler may choose to optivaize a
an «plicit write specified by the user if it matches the default hardwaheev Suchdefaults are not
exposed in the language.)

In contrast, the language does define auwléefvalue for theDEPTHoutput. Thisdefault value is the
interpolated depth obtained from the rasteriZBgmantically this default value is copied to the output at
the beginning of thexecution of the fragment program.

As discussed earliewhen a binding semantic is applied to an output, the type of the output variable is not
required to match the type of the binding semankor example, the following is Igd, although not
recommended:

struct myfragoutput {
float2 mycolor : COLOR,;

}

In such cases, thariable is implicitly copied (with a typecast) to the semantic upon program completion.
If the variables vector size is shorter than the semasti€ctor size, the lgernumbered components of
the semantic receg their default values if applicable, and otherwise are undefined. In the casethb&®

and G components of the output color are obtained fraytolor , while theB and A components of the
color are undefined.
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NAM E

cgc — cg compiler driver
SYNOPS S

cgc [options] file ...

DESCRI PTION
cge is the standalone Cg compiler which translates C@L®L programs into OpenGL or DirectX shader
assembly code, or OpenGL or DirectX shading language code.

OPTIONS
Bagc aptions

—entryname
Sets the entry function for the shader to compile. Defaulizaio

—ofile
Sets the output file to be written. Default outputs to stdout

- file
Sets the listing file, where error and warning messages are written. Defaults to stderr

—profilename
Selects the target profile, specifying the shader language to be generated

—profileoptsoptl,opt2,...
—pooptl,opt2,...
Sets one or more profile specific options

—-noentry
Sets check only mode, where no shader is compiled, but all the code in the input file ésl dbeck
syntactic correctness

L anguageaptions

—oglsl
Sets the source languagedbsSL.

—ogles
Sets the source language to OpneGLHAESL.
—strict

—nostrict
Enable or disable strict typechecking, where most questionable constructs will be flaggedirgsw

—glslWerror
Like —strict ~ but in addition, unportable&sLSL constructs will be flagged as errors

-nowarn
Disable all warnings

—nowarn=N,N,...
Disable one or more specific numbered warnings

—fx

—nofx
Enables or disableaX parsing mode, wheileX keywords are recognizedefaults to on in Cg mode
and of in GLSL mode

—nostdlib
Disable the standard library.
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Code @eneratianOptions

—fastmath

—nofastmath
Enable or disable optimizations that may chage/lose precisiomwirrider bits, such as assowati
transforms likga + b) + ¢ instead ofa + (b + ¢ ). Default is —fastmath

—fastprecision

—nofastprecision
Enable or disable optimzations doing operationswaéi@recision than is specified when the result is
later cowerted to a laver precision or the operands were originally in lower precisbafault is
—nofastprecision

—bestprecision
Always do things in the best possible precision; only useidrecision operations if there is no
possibility of diference. Implies-nofastmath and —nofastprecision

—unroll allChondtount=N
Control loop unrolling.—unroll all will force unrolling of all loops that can be unrolled, while
—unroll none will prevent unrolling except if code cannot otherwise be generated in the current
profiles (so it will hae ro efect in profiles that doh'support looping). unroll count= N will
unroll loops if the estimate of the resulting code is less fhimstructions. Thestimate does not tak
into account further optimizations that may be done after unrolling, so it might be quite inaccurate.

—inline allchondétount=N
Control function inlining. Setting —inline none will additionally disable inlining of functions
with an eplicit inline  keyword, which are otherwisevadys inlined. Setting—inline count=0
will effectively disable inlining of all functions that do notueaan explicit inline  keyword.

—ifcvt allChondtount=N
control if corversion (replacement of small if/else blocks with conditional assignments)

-ON
Sets the optimization Vel of the compilerfrom 0 (lovest) to 3 (highest). Higher values may produce
better code and will cause compile time to increase. Defat@®is

—looplimit N
Assume loops that the compiler cannot determine an upper bound on the number of iterations may
loop as mayas N iterations. Thisnay require generating extra code for such loops in some profiles.

-d3d
Generate code compatable with the Direct3D specification.

—MaxInstinBasicBlockN
break basic blocks afté&t instructions. Thidas an effect on local optimizations that dandss basic
block boundaries and mayad bad compile time bleups in the presence of huge basic blocks due to
algorithms that are non-linear in the basic block size.

—maxunrollcouniN
Deprecated. Dot'unroll loops with more tham iterations. Usedhe —unroll option instead, which
provides better fine-grained control.

Preprocessd@ptions

-DMACRJ=VALUE]
Sets a preprocessor macro VM UE is not specified it defaults th

—ldirectory
Adds a directory to the end of the search pathtifociude files. Thedefault search path is empty.

Cg Toolkit 2.2 36



cgc(Cq) Cg Commands cgc(Ca)

—E Dont compile, just prepocess the input.
-P WIth —-E, supresses the generation#ine directives in the output.
—C With —E, preserves comments in the output.

-MG
Ignore#include files that cart’be found, rather than issuing an error
-M
-MM
-MD
-MMD
-MP
-MF file
—MT target
-MQ target
Generate dependendnformation about#include d files. Theseoptions are intended to be
compatible with the options fgcc

Miscd aneous@ptions

—quiet
—g Supressll 'noise’ output (copright notices, indications of which files are being compiled, atdth
-0 and -, should result in no output being produced.

—nocode
Supress final code generatiokVill actually run all the way through the compiler (soy anrors
present should be diagnosed), but tiproduce aw actual output code.

-V

—version
Print compiler version information to listing.

—h Printshort option help summary to stdout and exit

-help
Print longer option help summary to stdout, including all supported profiles and profile options, and
exit

—typetype_definition
Set an gerride type binding for a variable
—typefilefile
Read werride type bindings for variables from a file.
—dumpinputbind <file>
Dump type bindings for all variables to a file. This file may be passed back to the compiler with
—typefile

Debuggng qotions
—debug

Enable thedebug builtin function to abort operation of a shader and immedaitely output a value.

—debuglast
Like —debug , except the shader does not abort; instead it continues and outputdubef/the last
debug function called.

—debugdefaultwalue
Like —debug , except if nodebug call is reached, the output will be set to the specified value instead
of what the shader normally computes.
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PROFILES
A profile specifies the output language of the cg compiler (either a shader assembly dialect, or a shading
language). Eacprofile has its own set girofile optionghat can be set for it, though nyarelated profiles
have smilar or identical options. Profiles can be grouped by program ARlepr GPU generation.

DirectX profiles
dx8ps, dx8vs, dx9ps2, dxvs2, hislf , hislv , ps 11, ps 12, ps 13, ps 20,
ps 2 x,ps 30,vs 1 1,vs20,vs 2x,vs 30

OpenGL profiles
arbfpl , arbvpl , fp20 , fp30 , fp30unlimited , fp40 , fp40unlimited , gislf , glslv
gp4fp , gp4gp, gp4vp , gpu_fp , gpu_gp , gpu_vp , vp20, vp30 , vp40

Fragment profiles
arbfpl , dx8ps, dx9ps2 , hislf , fp20 , fp30 , fp30unlimited , fp40 , fp40unlimited ,
glslf ,gp4fp ,gpu_fp ,ps_1 1,ps_1 2,ps 1 3,ps 2 0,ps_2 x,ps_3 0

Geometry profiles
gp4gp , gpu_gp

Vertex profiles
arbvpl , dx8vs , dxvs2, glIslv , gp4dvp, gpu_vp, hislv , vp20, vp30, vp40, vs 1 1,
vs 2 0,vs 2 x,vs 30

Geforce 3/4 profiles
fp20 , vp20

Geforce 5 profiles
fp30 , vp30

Geforce 6/7 profiles
fp40 , vp40

Geforce 8 profiles
gp4fp , gp4gp, gp4vp , gpu_fp , gpu_gp , gpu_vp

Profile options

Here is a complete list of all profiles and their corresponding profile options

arbfpl
Targets the ARB_fragment_program OpenGL extension

—poARB_draw_buffers
Use the ARB_draw_buffers option for multiple renderbuffer targéRs}. Thisis the default

—poATI_draw_buffers
Use the ATI_draw_buffers option for multiple renderbuffer targe®Ty.

—poMaxDrawBuffers= N
Set the maximum number of renderbuffegtds. Dehult is 1

—poMaxLocalParams= N
Set the maximum number of uniform parameter shetdadble. Defult is 32

—poMaxTexIndirections= N
Sets the maximum number of texture indirectionsaadibin the output progranDefault is 1024

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 1024

—poNumMathlinstructionSlots= N
Sets the maximum number of non-texture instructions in the output program. Default is 1024
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—poNumTemps=N
Sets the maximum number BEMP registers in the output program. Default is 32

—poNumTexInstructionSlots= N
Sets the maximum number of texture instructions in the output program. Default is 1024

arbvpl
Targets the ARB_vertex_program OpenGL extension

—poMaxAddressRegs= N
Sets the maximum number ADDRESSregisters in the output program. Default is 1

—poMaxInstructions= N
Sets the maximum number of instructions in the output program. Default is 1024

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Defult is 96

—poNumTemps=N
Sets the maximum number BEMP registers in the output program. Default is 32

—poPosInv
Generate position uariant code (same as fixed-function) fabSITIONoutput

dx8ps
Targets DirectX8 pixel programs (ps 1.1)

—poMaxPixelShaderValue= N
Maximum absolute value representable in a pixel shddefault is 1.

dx8vs
Targets DirectX8 verte programs (vs 1.1)

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Defult is 96

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 128

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12

dx9ps2
Targets DirectX9 pixel programs (ps 2.0)

—poMaxDrawBuffers= N
Set the maximum number of renderbuffeg&ds. Dehult is 1

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 96

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12

dxvs2
Targets DirectX9 verte programs (ps 2.0)

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shetdadble. Defult is 32
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—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 256

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12
fp20
Targets the NV_register_combiners2 and NV_texture_shader OpenGL extensions
fp30
Targets the NV_fragment_program OpenGL extension
—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 256
—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 32

fp30unlimited
Same a$p30 with various hardware limits on registers and instructions lifted

—poNumlinstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 4194304

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 512
fp40
Targets the NV_fragment_program2 OpenGL extension
—poappleKilWAR

Work around various bugs withKIL instructions in the OSX-tiger implementation of
NV_fragment_program?2

—poARB_draw_buffers
Use the ARB_draw_buffers option for multiple renderbuffer targéRs}. Thisis the default

—poATI_draw_buffers
Use the ATI_draw_buffers option for multiple renderbuffer targe®Ty.

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegidadble. Degult is infinite

—poNumlnstructionSlots= N

Sets the maximum number of instructions in the output program. Default is infinite
—poNumTemps=N

Sets the maximum number BEMP registers in the output program. Default is infinite

—poOutColorPrec= N
If Nis 3 or 4, force output to fp16 precision.Nfis 2, force output to fp32 precision.

fp40unlimited
Same a$p40 with various hardware limits on registers and instructions lifted

—poappleKilWAR
Work around various bugs withIL instructions in the OSX-tiger implementation of
NV_fragment_program?2

—poARB_draw_buffers
Use the ARB_draw_buffers option for multiple renderbuffer targéRs}. Thisis the default

—poATI_draw_buffers
Use the ATI_draw_buffers option for multiple renderbuffer targeTy.
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—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Defult is 1024

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 4194304

—poNumTemps=N
Sets the maximum number BEMP registers in the output program. Default is 512

—poOutColorPrec= N
If Nis 3 or 4, force output to fp16 precision.Nfis 2, force output to fp32 precision.

generic
Produces a dump of the program in a npecetable format

glslfglsiv
Targets the OpenGL Shading languageL$L) v1.10. glslf  tamgets fragment programs while
glslv  targets verte programs

gp4fpgpu_fp
Targets the NV_gpu_program4 and NV_fragment_program4 OpenGL extensions.
—poARB_draw_buffers
Use the ARB_draw_buffers option for multiple renderbuffer targéRs ). Thisis the default

—poATI_draw_buffers
Use the ATI_draw_buffers option for multiple renderbuffer targeTy.

gp4gpgpu_gp
Targets the NV_gpu_program4 and NV_geometry program4 OpenGL extensions.

—poPOINT
—poLINE
—poLINE_ADJ
—poTRIANGLE
—poTRIANGLE_ADJ
Set the input primitie type for the geometry program

—poPOINT_OUT
—poLINE_OUT
—-poTRIANGLE_OUT
Set the output primite type for the geometry program

—poVertices= N
Set the number of vertices output by the geometry program

gp4vpgpu_vp
Targets the NV_gpu_program4 and NV_vertex_program4 OpenGL extensions.

—poPosInv
Generate position uariant code (same as fixed-function) faDSITIONoutput
hisitlislv

Targets Microsoft High-Leel Shading LanguageH{SL). hislf  tamgets pixel programs while
hislv  targets verte programs

ps_1 1ps 1 2ps 1 3
Targets DirectX pixel programs

—poMaxPixelShaderValue= N
Maximum absolute value representable in a pixel shddefault is 1.
ps_2_0ps_2_x
Targets DirectX pixel programs
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—poMaxDrawBuffers= N
Set the maximum number of renderbuffegtds. Dehult is 1

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 96 or 512

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12 or 32

ps_3_0
Targets DirectX pixel programs

—poMaxDrawBuffers= N
Set the maximum number of renderbuffegtds. Dehult is 1

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Dehult is 224

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 32768

—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 32

—poOutColorPrec= N
If Nis 3 or 4, force output to fp16 precision.Nfis 2, force output to fp32 precision.

vp20
Targets the NV_vertex_program OpenGL extension

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Defult is 96

—poPosInv
Generate position uariant code (same as fixed-function) faDSITIONoutput

vp30
Targets the NV_vertex_program?2 OpenGL extension

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Dehult is 256

—poPosInv
Generate position uariant code (same as fixed-function) faDSITIONoutput

vp40
Targets the NV_vertex_program3 OpenGL extension

—poMaxAddressRegs= N
Sets the maximum number ADDRESSregisters in the output program. Default is 2

—poMaxInstructions= N
Sets the maximum number of instructions in the output program. Default is 2048

—poMaxLocalParams= N
Set the maximum number of uniform parameter sheddadble. Dehult is 544

—poNumTemps=N
Sets the maximum number BEMP registers in the output program. Default is 32

—poPosInv
Generate position uariant code (same as fixed-function) faDSITIONoutput

vs 11
Targets DirectX verte programs
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—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shetdadble. Defult is 96

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 128
—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12
vs 2 0Ovs 2 x
Targets DirectX verte programs

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Dehult is 256

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 256
—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 12
vs 3 0
Targets DirectX verte programs

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shegdadble. Dehult is 256

—poNumlnstructionSlots= N
Sets the maximum number of instructions in the output program. Default is 32768
—poNumTemps=N
Sets the maximum number of temporaries in the output program. Default is 32
ENVIRONMENT
SEE ALSO
Cg_language, arbfpl, arbvpl, fp20, fp30, fp40, glslf, ggdfp, gp4gp, gpdvp, hislf, hislwp20, vp30,
vp40
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NAM E

cgfxcat — dump a Cg=X file
SYNOPI S

cgfxcat [—gl] f1 [f2...]

DESCRI PTION
cgfxcat attempts to xercise eery query operation possible on a Cg effect file using the core Cg runtime.
prints its results to the standard output.

The source code fagfxcat is found under examples/Tools/cgfxcat.

OPTIONS
—-gl Rayister states using cgGLRegisterStates instead of the generic register state code logfttcatto

fn The CgFX file(s) to be dumped.

SEE ALSO
Cg_language, cgGLRegisterStates, cgCreateEffectFromFile
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NAM E

cginfo — print Cg library information
SYNOPS S

cginfo [-help] [—profiles] [/path/to/library]
DESCRI PTION

cginfo will print a Cg librarys version string to the standard output along with the path to the library from
which the version was rettied. Thelist of supported profiles can also be displayed.

The source code faginfo is found underxamples/Dols/cginfo. Thisexample demonstrateswdo load
the Cg library and get the address of a symbol from the library for all of the platforms on which Cg is
supported.

OPTIONS
—help
Print a description of the command line options understoamjibfo on the standard output.

—profiles
Also print a list of profiles supported by this library on the standard output. Note that the APIs to
enumerate supported profiles were introduced in Cg 2.2. If the library being queried is 2.1 or earlier
then this option will hee ro efect.

/path/to/library
Platform specific path the library to be queridfl.no explicit library path is gien the platform
specific rules for finding shared libraries will be used to locate aape Cg library to query.

SEE ALSO
Cg_language
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NAM E
cgAddSaeEnumerant — associates an integer enumerant value as a possible value for a state
SYNOPI S
#include <Cg/cg.h>
void cgAddStateEnumerant( CGstate state,
const char * name,
int value );
PARAMETERS
state Thestate to which to associate the name and value.

name Thename of the enumerant.
value Thevalue of the enumerant.

RETURN VALUES
None.

DESCRI PTION
cgAddSaeEnumerant associates a ggn named integer enumerant value with a state definitidimen
that state is later used in a pass in an effect file,ah® of the state assignment can optionally enddy
providing a named enumerant defined witthddSaieEnumerant. The state assignment will then éak
on the value provided when the enumerant was defined.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgAddSaeEnumerant was introduced in Cg 1.4.

SEE ALSO
cgCreateState, cgCreateArrayState, cgCreateSamplerState, cgCreateArraySamplerState, cgGetStateName
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NAM E
cgCal SaeResd Call badk - calls the state resetting callback function for a state assignment

SYNOPSS
#include <Cg/cg.h>

CGbool cgCallStateResetCallback( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle.

RETURN VALUES
Returns the boolean value returned by the callback function. It shodi@ H&RUE upon success.

ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SaeResd Call back calls the graphics state resetting callback function for thenggate
assignment.

The semantics of “resetting stdtaiill depend on the particular graphics state manager that defined the
valid state assignments; it will generally either mean that graphics state is reset to wasabéfare the
pass, or that it is reset to the defaudlue. TheOpenGL state manager in the OpenGL Cg runtime
implements the latter approach.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgCal SaeResd Cal back was introduced in Cg 1.4.

SEE ALSO
cgResetPassState, cgSetStateCallbacks, cgCallStateSetCallback, cgCallStateValidateCallback
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NAM E
cgCal SaeSaCal back — calls the state setting callback function for a state assignment
SYNOPS S
#include <Cg/cg.h>
CGbool cgCallStateSetCallback( CGstateassignment sa );
PARAMETERS
sa Thestate assignment handle.
RETURN VALUES

Returns the boolean value returned by the callback function. It shodi@_ B&RUE upon success.
ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SaeSaCal badk calls the graphics state setting callback function for thengtate assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgCal SaeSaCal back was introduced in Cg 1.4.

SEE ALSO
cgSetPassState, cgSetStateCallbacks, cgCallStateResetCallback, cgCallStateValidateCallback
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NAM E
cgCal SaevalidateCallback - calls the state validation callback function for a state assignment
SYNOPS S
#include <Cg/cg.h>
CGbool cgCallStateValidateCallback( CGstateassignment sa );
PARAMETERS
sa Thestate assignment handle.
RETURN VALUES

Returns the boolean value returned by the validation function. It shodl@ leRUE upon success.
ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SaevalidateCallback calls the state validation callback function for theegigate assignment.
The validation callback will retur@G_TRUE or CG_FALSE depending on whether the current haadsv
and driver support the graphics state set by the state assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgCal SaevalidateCallback was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateSetCallback, cgCallStateResetCallback
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NAM E
cgCombineProegrams— combine programs from different domains

SYNOPIS
#include <Cg/cg.h>

CGprogram cgCombinePrograms( int n,
const CGprogram * exelist );

PARAMETERS
n The number of program objectsexe_id.

exelist An array of tw or nmore executable programs, each from a different domain.

RETURN VALUES
Returns a handle to the newly created program on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCombineProgramswill take aset of n programs and combine them into a sikBprogram. This
allows a single call t@indPragram (instead of a BindProgram for each individual program) andiges
optimizations between the combined set of program inputs and outputs.

EXAMPLE S
CGprogram pl = cgCreateProgram(context, CG_SOURCE, vSrc, vProfile,
vEntryName, NULL);
CGprogram p2 = cgCreateProgram(context, CG_SOURCE, fSrc, fProfile,
fEntryName, NULL);

CGprogram programs[] = {p1, p2};
CGprogram combined = cgCombinePrograms(2, programs);

cgDestroyProgram(pl);
cgDestroyProgram(p2);

cgGLBindProgram(combined); /* Assuming cgGL runtime */

/* Render... */

ERRORS
CG_INVALID_DIMENS ON_ERROR is generated if less than or equal to 1 oiis greater than 3.

CG_INVALID_PARAMETER_ERRROR is generated igxd_ig is NULL .
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if one of the programekeLid is invalid.

The errors listed in cgCreateProgram might also be generated.

HI STORY
cgCombinePregramswas introduced in Cg 1.5.
SEE ALSO
cgCombinePrograms2, cgCombinePrograms3, cgCreateProgram, cgGLBindProgram,

cgbD3D9BindProgram, cgD3D8BindProgram
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NAM E
cgCombinePrograms2- combine programs from wvdifferent domains

SYNOPS S
#include <Cg/cg.h>

CGprogram cgCombinePrograms2( const CGprogram programa,
const CGprogram program?2 );

PARAMETERS
programl
An executable program from one domain.

program?2
An executable program from a different domain.

RETURN VALUES
Returns a handle to the newly created program on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCombinePrograms2takes two programs from different domains and combines them into a single
CGpragram. This is a comenience function for cgCombinePrograms.

EXAMPLE S
CGprogram pl = cgCreateProgram(context, CG_SOURCE, vSrc, vProfile,
vEntryName, NULL);
CGprogram p2 = cgCreateProgram(context, CG_SOURCE, fSrc, fProfile,
fEntryName, NULL);

CGprogram combined = cgCombinePrograms2(p1, p2);

cgDestroyProgram(pl);
cgDestroyProgram(p2);

cgGLBindProgram(combined); /* Assuming cgGL runtime */

/* Render... */

ERRORS
The errors listed in cgCombinePrograms might be generated.

HI STORY
cgCombinePrograms2was introduced in Cg 1.5.

SEE ALSO
cgCombinePrograms, cgCombinePrograms3
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NAM E
cgCombineProegrams3- combine programs from three different domains

SYNOPSS
#include <Cg/cg.h>

CGprogram cgCombinePrograms3( const CGprogram programl,
const CGprogram program2,
const CGprogram program3);

PARAMETERS
programl
An executable program from one domain.

program?2
An executable program from a second domain.

program3
An executable program from a third domain.

RETURN VALUES
Returns a handle to the newly created program on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCombinePrograms3takes three programs from féifent domains and combines them into a single
CGpragram. This is a comenience function for cgCombinePrograms.

EXAMPLE S
CGprogram pl = cgCreateProgram(context, CG_SOURCE, vSrc, vProfile,
vEntryName, NULL);
CGprogram p2 = cgCreateProgram(context, CG_SOURCE, fSrc, fProfile,
fEntryName, NULL);
CGprogram p3 = cgCreateProgram(context, CG_SOURCE, gSrc, gProfile,
gEntryName, NULL);

CGprogram combined = cgCombinePrograms3(p1, p2, p3);

cgDestroyProgram(pl);
cgDestroyProgram(p2);
cgDestroyProgram(p3);

cgGLBindProgram(combined); /* Assuming cgGL runtime */

/* Render... */

ERRORS
The errors listed in cgCombinePrograms might be generated.

HI STORY
cgCombinePrograms3was introduced in Cg 1.5.

SEE ALSO
cgCombinePrograms, cgCombinePrograms2
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NAM E
cgCompil ePrmgram — compile a program object

SYNOPIS
#include <Cg/cg.h>

void cgCompileProgram( CGprogram program );

PARAMETERS
program Theprogram object to compile.

RETURN VALUES
None.

DESCRI PTION
cgCompil ePrmgram compiles the specified Cg program for itgtdrprofile. A program must be compiled
before it can be loaded (by the API-specific part of the runtime). It must also be compiled before its
parameters can be inspected.

The compiled program can be reted as a éxt string by passingCG_COM PILE D_PROGRAM to
cgGetProgramsString.

Certain actions welidate a compiled program and the current value of all of its parameters. If one of these
actions is performed, the program must be recompiled before it can befugezram is iwvaidated if the
program source is modified, if the compile arguments are modified, or if the entry point is changed.

If one of the parameter bindings for a program is changed, that aatétidates the compiled programyt
does not imalidate the current value of the programparameters.

EXAMPLE S
if('cglsProgramCompiled(program))
cgCompileProgram(program);

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCompil ePrmgram was introduced in Cg 1.1.

SEE ALSO
cglsProgramCompiled, cgCreateProgram, cgGetNextParamgsd?arameteicgGetProgramString
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NAM E
cgConned¢Parameter— connect tvo parameters

SYNOPSS
#include <Cg/cg.h>

void cgConnectParameter( CGparameter from,
CGparameter to );

PARAMETERS
from Thesource parameter.

to Thedestination parameter.

RETURN VALUES
None.

DESCRI PTION
cgConnetParameter connects a source (from) parameter to a destination (to) pararfiberesulting
connection forces the value and variability of the destination parameter to be identical to the source
parameter A source parameter may be connected to multiple destination paramstdrsre may only be
one source parameter per destination parameter.

cgConnetParameter may be used to create an arbitrarily deep tieeuntime error will be thran if a
cycle is inadertently created. &t example, the following code snipped would generate a
CG_BIND_CREATES_CYCLE_ERROR :

CGcontext context = cgCreateContext();

CGparameter Param1 = cgCreateParameter(context, CG_FLOAT);
CGparameter Param2 = cgCreateParameter(context, CG_FLOAT);
CGparameter Param3 = cgCreateParameter(context, CG_FLOAT);

cgConnectParameter(Paraml, Param?2);
cgConnectParameter(Param2, Param3);
cgConnectParameter(Param3, Paraml); /* This will generate the error */

If the source type is a compldype (e.g., struct, or array) the topology and member types of both
parameters must be identical. Each correlating member parameter will be connected.

Both parameters must be of the same type unless the source parameter is a struct type, the destination
parameter is an interface type, and the struct type implements thadatgnbe. In such a case, ayap

the parameter tree under the source parameter will be duplicatexl] timkhe orignal tree, and placed

under the destination parameter.

If an array parameter is connected to a resizable array parameter the destination parameter array will
automatically be resized to match the source array.

The source parameter may not be a program paramfeta the \ariability of the parameters may not be
CG_VARYING.

EXAMPLE S
CGparameter TimeParaml = cgGetNamedParameter(program1, "time");
CGparameter TimeParam?2 = cgGetNamedParameter(program2, "time");
CGparameter SharedTime = cgCreateParameter(context,
cgGetParameterType(TimeParam1l));

cgConnectParameter(SharedTime, TimeParam1l);
cgConnectParameter(SharedTime, TimeParam2);
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cgSetParameterlf(SharedTime, 2.0);

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated if either of tHemm or to parameters are valid
handles.

CG_PARAMETER_IS_N®T_SHARED_ERROR is generated if the source parameter is a program
parameter.

CG_BIND_CREATES_CYCLE_ERROR is generated if the connection will result in a cycle.

CG_PARAMETERS_DO_NOT_MATCH_ERROR is generated if the parameters do notehthe same type
or the topologies do not match.

CG_ARRAY _TYPES DO_NOT_MATCH_ERROR is generated if the type of tnarrays being connected do
not match.

CG_ARRAY_DIMENSONS DO_NOT_MATCH_ERROR is generated if the dimensions ofaarays being
connected do not match.

HI STORY
cgConnetParameterwas introduced in Cg 1.2.

SEE ALSO
cgGetConnectedParametegGetConnectedToParametegDisconnectParameter

Cg Toolkit 2.2 55



cgCopyEfect(3) CgCore Runtime API

NAM E
cgCopyEff e¢ — make a opy of an dfect

SYNOPS S
#include <Cg/cg.h>

CGeffect cgCopyEffect( CGeffect effect );

PARAMETERS
effect  Theeffect object to be copied.

RETURN VALUES
Returns a copof df et on success.

ReturnaNULL if ef et is invalid or the cop fails.
DESCRI PTION

cgCopyEffect(3)

cgCopyEff et creates a e effect object that is a cypf df et and adds it to the same contexefiet.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgCopyEff e¢ was introduced in Cg 2.0.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile, cgDestroyEffect
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NAM E
cgCopyProgram — make a opy of a program object

SYNOPIS
#include <Cg/cg.h>

CGprogram cgCopyProgram( CGprogram program );

PARAMETERS
program Theprogram object to cgop

RETURN VALUES
Returns a copof prmgram on success.

ReturnsNULL if pramgram is invalid or the co fails.

DESCRI PTION
cgCopyProgram creates a ve program object that is a cppf premgram and adds it to the same coxite
as program. cgCopyPragram is useful for creating a meinstance of a program whose parameter
properties hee been modified by the run-tin#P!.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgCopyProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgDestroyProgram
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NAM E
cgCreaeAmr aySamplerSae- create an array-typed sampler state definition
SYNOPI S
#include <Cg/cg.h>
CGstate cgCreateArraySamplerState( CGcontext context,
const char * name,
CGtype type,
int nelements );
PARAMETERS
context Thecontext in which to define the sampler state.
name Thename of the ng sampler state.
type Thetype of the n& sampler state.

nelements Thaumber of elements in the array.

RETURN VALUES
Returns a handle to the newly creatf@dae

ReturnsNULL if there is an error.

DESCRI PTION
cgCreaeAmr aySamplerSae adds a ne array-typed sampler state definition ¢tontext. All state in
sampler_dae blocks must hee been defined ahead of time via a call to cgCreateSamplerState or
cgCreaeAmr aySamplerSaebefore adding an effect file to the context.

Applications will typically call cgSetStateCallbacks shortly after creating & mskate with
cgCreaeAmr aySamplerSae

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL or not a valid identifierif typeis not
a gmple scalarvector or matrix-type, or ifndementsis not a positie rumber.

HI STORY
cgCreaeAmr aySamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateSamplerState, cgGetStateName, cgGetStateType, cglsState, cgSetStateCallbacks,
cgGLRegisterStates
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NAM E
cgCreaeAmr aySae— create an array-typed state definition
SYNOPI S
#include <Cg/cg.h>
CGstate cgCreateArrayState( CGcontext context,
const char * name,
CGtype type,
int nelements );
PARAMETERS
contet Thecontext in which to define the state.
name Thename of the ne state.
type Thetype of the ne state.

nelements Thaumber of elements in the array.

RETURN VALUES
Returns a handle to the newly creatf@dae

ReturnsNULL if there is an error.
DESCRIPTION

cgCreateArrayState(3)

cgCreaeAmr aySaeadds a ne array-typed state definition tcontext. Before a CgFX file is added to a
contt, all state assignments in the file mustengreviously been defined via a call to cgCreateState or

cgCreaeAmr aySae
Applications will typically call cgSetStateCallbacks shortly after
cgCreaeAmr aySae
EXAMPLE S
to-be-written
ERRORS

creating & rmsate with

CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.
CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL or not a valid identifierif typeis not

a gmple scalarvector or matrix-type, or ifndementsis not a positie rumber.

HI STORY
cgCreateAmr aySaewas introduced in Cg 1.4.

SEE ALSO

cgGetStateConxt, cgGetStateName, cgGetStateType, cglsState, cgSetStateCallbacks, gig@&tRmtes
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NAM E
cgCreateBuff er — create a buffer object managed by the runtime

SYNOPI S
#include <Cg/cg.h>

CGbuffer cgCreateBuffer( CGcontext context,
int size,
const void *data,
CGbufferusage bufferUsage );

PARAMETERS
contxt Thecontext to which the nebuffer will be added.

size Thdength in bytes of the buffer to create.
data Pointeto inital buffer dataNULL will fill the buffer with zero.

bufferUsage
Indicates the intended usage method of the buffer.

Can be one of the following types:

+ CG_BUFFER_USYGE_STREAM_DRAW
+ CG_BUFFER_USYGE_STREAM_READ

+ CG_BUFFER_USYGE_STREAM_COPY

« CG_BUFFER_USYGE_SIATIC_DRAW

« CG_BUFFER_USYGE_SIATIC_READ

« CG_BUFFER_USYGE_SIATIC_COPY

+ CG_BUFFER_USYGE_DYNAMIC_DRAAW
+ CG_BUFFER_USYGE_DYNAMIC_READ
+ CG_BUFFER_USMGE_DYNAMIC_COPY

RETURN VALUES
Returns a&CGbuff er handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreateBuff er creates a runtime managed Cg buffer object.

There is no way to query the 3D API-specific resource for a manadfed legGLCreateBuer should be
used if the application wishes to later query the 3D API-specific resource for the buffer.

EXAMPLE S
CGbuffer myBuffer = cgCreateBuffer( myCgContext, sizeof( float ) * 16,

initalData, CG_BUFFER_USAGE_STATIC_DRAW );

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgCreateBuff er was introduced in Cg 2.0.

SEE ALSO
cgGLCreateBuffercgDestroyBuffer
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NAM E
cgCreaeContext — create a context

SYNOPS S
#include <Cg/cg.h>

CGcontext cgCreateContext( void );

PARAMETERS
None.

RETURN VALUES
Returns a valicCGcontext on success.

ReturnsNULL if context creation fails.
DESCRIPTION

cgCreateContext(3)

cgCreateContext creates a Cg context object and returns its handll€g context is a container for Cg

programs. AllCg programs must be added to a Cg context.

EXAMPLE S
to-be-written

ERRORS

CG_MEMORY_ALL OC_ERROR is generated if a context coultibe aeated.

HI STORY
cgCreateContext was introduced in Cg 1.1.

SEE ALSO
cgDestroyContext, cgCreateProgram, cgCreateEffect, cgCreateState
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NAM E
cgCreaeEff e¢ - create an effect object from a source string

SYNOPIS
#include <Cg/cg.h>

CGeffect cgCreateEffect( CGcontext context,
const char * source,
const char ** args );

PARAMETERS
contxt Thecontext to which the neeffect will be added.

source  Astring containing the effest'®urce code.

amgs If argsis NnotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler asguments. Théast value of the array must béalLL .
RETURN VALUES

Returns &CGdf e¢ handle on success.
ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea eEff e¢ generates a ne@Gdf et object and adds it to the specified Cg context.

If an error occurs cgGetlLastListing can be called to kedrigny varning or error messages from the
compilation process.

EXAMPLE S
Creating an effect:

char *effectSource = ...;

CGcontext context = cgCreateContext();

CGeffect effect = cgCreateEffect(context,
effectSource,
NULL);

Iterating through the techniques in an effect:

CGtechnique technique = cgGetFirstTechnique(effect);
while (technique) {

/I Do something with each technique

technique = cgGetNextTechnique(technique);

}

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCreat eEff e¢ was introduced in Cg 1.4.

SEE ALSO
cgCreateContd, cgCreateEffectFromFile, cgGetLastListing, cgGetFashhique, cgGegithniqueEffect,
cgGetFirstEffect
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NAM E
cgCreat eEff e¢Annataion — create an effect annotation

SYNOPIS
#include <Cg/cg.h>

CGannotation cgCreateEffectAnnotation( CGeffect effect,
const char * name,
CGtype type );

PARAMETERS
effect Theeffect to which the ne annotation will be added.

name Thename of the ne annotation.
type Thetype of the ne annotation.

RETURN VALUES
Returns the nel€Gannatation handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreat eEff e¢Annataion adds a ne annotation to the effect.

EXAMPLE S
[* create a float annotation named "Apple" for CGeffect effect */
CGannotation ann = cgCreateEffectAnnotation( effect, "Apple", CG_FLOAT );

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_DUPLICATE_NAME_ERROR is generated ihameis already used by an annotation for this effect.

CG_INVALID_ENUMERANT_ERROR is generated itype is not CG_INT, CG_FLOAT, CG_BOOL, or
CG_STRING.

HI STORY
cgCreat eEff e¢Annatation was introduced in Cg 1.5.

SEE ALSO
cgGetNamedEffectAnnotation, cgGetFirstEffectAnnotation, cgGetNextAnnotation
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NAM E
cgCreat eEff e¢FromFile — create an effect object from a file

SYNOPIS
#include <Cg/cg.h>

CGeffect cgCreateEffectFromFile( CGcontext context,
const char * filename,
const char ** args );

PARAMETERS
contxt Thecontext to which the neeffect will be added.

filename Namef a file that contains the effegtource code.

amgs If argsis NnotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler asguments. Théast value of the array must béalLL .
RETURN VALUES

Returns &CGdf e¢ handle on success.
ReturnsNULL if an error occurs.

DESCRI PTION
cgCreat eEff e¢FromFile generates a ne@Gdf et object and adds it to the specified Cg context.

If an error occurs cgGetlLastListing can be called to kedrigny varning or error messages from the
compilation process.

EXAMPLE S
CGcontext context = cgCreateContext();
CGeffect effect = cgCreateEffectFromFile(context, "filename.cgfx", NULL);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_FILE _READ_ERROR is generated if the gén filename cannot be read.
CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCreat eEff e¢FromFile was introduced in Cg 1.4.

SEE ALSO
cgCreateCont¢, cgCreateEffect, cgGetLastListing, cgGatiniqueHect, cgGetHectName,
cgSetEffectName, cgCreateEffectAnnotation, cgDestroyEffect, cgGetFirstEffect
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NAM E
cgCreat eEff e¢ Parameter — create a parameter in an effect

SYNOPSS
#include <Cg/cg.h>

CGparameter cgCreateEffectParameter( CGeffect effect,
const char * name,
CGtype type );

PARAMETERS
effect  Theeffect to which the ng parameter will be added.

name Thename of the ne parameter.
type Thetype of the ne& parameter.

RETURN VALUES
Returns the handle to thevmparameter.

DESCRI PTION
cgCreat eEff e¢ Parameteradds a ne parameter to the specified effect.

EXAMPLE S
CGeffect effect = cgCreateEffect( ... );
CGparameter param = cgCreateEffectParameter( effect, "myFloatParam", CG_FLOAT );

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

HI STORY
cgCreat eEff e¢ Parameterwas introduced in Cg 1.5.
SEE ALSO
cglsParameter cgCreateEffectParameterArray cgCreateEffectParameterMultiDimArray,

cgCreateTechnique, cgCreatePass, cgConnectParameter
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NAM E
cgCrea eEff e¢ParameterAmay - create an array parameter in an effect
SYNOPIS
#include <Cg/cg.h>
CGparameter cgCreateEffectParameterArray( CGeffect effect,
const char * name,
CGtype type,
int length );
PARAMETERS

effect  Theeffect to which the ng parameter will be added.
name Thename of the ne parameter.

type Thetype of the ne parameter.

length  Thesize of the array.

RETURN VALUES
Returns the handle to themerray parameter on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea eEff e¢ParameterAray adds a ne array parameter to the specificed effect.

EXAMPLE S
CGeffect effect = cgCreateEffect( ... );
CGparameter array = cgCreateEffectParameterArray( effect, "myFloatArray"”,
CG_FLOAT, 2);

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

HI STORY
cgCreat eEff e¢ ParameterAmay was introduced in Cg 1.5.

SEE ALSO
cgCreateEffectParametegCreateEffectParameterMultiDimArray
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NAM E
cgCrea eEff e¢ ParametesMuliDimAmray  — create a multi-dimensional array in an effect
SYNOPIS
#include <Cg/cg.h>
CGparameter cgCreateEffectParameterMultiDimArray( CGeffect effect,
const char * name,
CGtype type,
int dim,
const int * lengths );
PARAMETERS

effect  Theeffect to which the ng parameter will be added.
name Thename of the ne parameter.

type Thetype of the ne parameter.

dim Thedimension of the array.

lengths Thesizes for each dimension of the array.

RETURN VALUES
Returns the handle of thewmg@arameter on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea eEff e¢ ParameteiMuliDimAmay  adds a ne multidimensional array parameter to the specified
effect.

EXAMPLE S
CGeffect effect = cgCreateEffect( ... );
int lengths[] = {2,2};
CGparameter array = cgCreateEffectParameterMultiDimArray(effect,
"myFloatMultiArray”, CG_FLOAT, 2, lengths);

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

HI STORY
cgCreat eEff e¢ ParametesMuliDimAmray  was introduced in Cg 1.5.

SEE ALSO
cgCreateEffectParametegCreateEffectParameterArray
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NAM E
cgCreateObj — create a cg object type from a shader string
SYNOPI S
#include <Cg/cg.h>
CGobj cgCreateObj( CGcontext context,
CGenum program_type,
const char * source,
CGprofile profile,
const char ** args );
PARAMETERS

contxt Thecontext to which the meobject will be added.

program_type
An enumerant describing the contents of Hoerce string. Thefollowing enumerants are
allowed:

CG_SOURCE
spurc econtains Cg source code.
CG_OBJECT
spurc econtains object code that resulted from the precompilation of some Cg source code.

source  Astring containing either the programs source or object c&de program_type for more
information.

profile  Theprofile enumerant for the program.

args If argsis NnotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler as arguments. The last value of the array mustuie a
RETURN VALUES
Returns aCGobj handle on success.

ReturnsNULL if an error occurs.

DESCRIPTION

cgCreateObj creates a e CGobj which is a source code object similar to a .obj or .0 in+C/C
programming where various forms of data can Xeaeted. This can be used, for example, to create user
defined data types from a Cg source string.

EXAMPLE S
/I Imagine a Cg source string that contains:

const char src[] =
"typedef struct { \n"
" f loat3 paraml; \n
" half4 param2; \n"

"} MyType;";

/I To create a Cg obj:

CGcontext ctx = cgCreateContext();
CGobj structObj = cgCreateObij(ctx, CG_SOURCE, src, CG_PROFILE_ARBVP1, NULL);

/I Now we can get the CGtype:

CGtype userDefinedMyType = cgGetNamedUserType(structObj, "MyType");
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/' We could also iterate through all the types in the CGobj printing their
/I names like this:

int numTypes = cgGetNumUserTypes(structObj);
for (int i=0; i<numTypes; i++) {

cout << cgGetTypeString(cgGetUserType(structObj, i)) << endl;
}

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is generated ipragram_typeis notCG_SOURCE or CG_OBJECT.
CG_UNKNOWN_PROFILE_ERMROR is generated iprofile is not a supported profile.
CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCreateObj was introduced in Cg 2.0.

SEE ALSO
cgCreateObjFromFile, cgDestroyObj
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NAM E
cgCreateObj FromFile — create a cg object type from a shader file
SYNOPS S
#include <Cg/cg.h>
CGobj cgCreateObjFromFile( CGcontext context,
CGenum program_type,
const char * source_file,
CGprofile profile,
const char ** args );
PARAMETERS

contxt Thecontext to which the meobject will be added.
program_type

An enumerant describing the contents of Hoerce string. Thefollowing enumerants are
allowed:

CG_SOURCE
spurc econtains Cg source code.

CG_OBJECT
spurc econtains object code that resulted from the precompilation of some Cg source code.
source_file
Name of a file containing source or object code. (Begram_typefor more information.
profile  Theprofile enumerant for the program.
args If argsis NotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler as arguments. The last value of the array mustuie a
RETURN VALUES
Returns aCGobj handle on success.
ReturnsNULL if an error occurs.

DESCRIPTION

cgCreateObj FromFile creates a ve CGobj which is a source code object similar to a .obj or .0 in-C/C
programming where various forms of data can be extracted. This can be usednfpleeto create user
defined data types from a Cg source string.

EXAMPLE S
/I To create a Cg obj:

CGcontext ctx = cgCreateContext();

CGobj structObj = cgCreateObjFromFile(ctx, CG_SOURCE, source_file,
CG_PROFILE_ARBVP1, NULL);

/I Now we can get the CGtype:
CGtype userDefinedMyType = cgGetNamedUserType(structObj, "MyType");

/' We could also iterate through all the types in the CGobj printing
/I their names like this:
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int numTypes = cgGetNumUserTypes(structObj);
for (int i=0; i<numTypes; i++) {

cout << cgGetTypeString(cgGetUserType(structObj, i)) << endl;
}

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is generated ipragram_typeis notCG_SOURCE or CG_OBJECT.
CG_UNKNOWN_PROFILE_ERMROR is generated iprofile is not a supported profile.
CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCreat @Obj FromFile was introduced in Cg 2.0.

SEE ALSO
cgCreateObj, cgDestroyObj
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NAM E
cgCrea eParameter— create a parameter
SYNOPIS
#include <Cg/cg.h>
CGparameter cgCreateParameter( CGcontext context,
CGtype type );
PARAMETERS

contxt Thecontext to which the meparameter will be added.
type Thetype of the ne& parameter.

RETURN VALUES
Returns the handle to themmparameter.

DESCRI PTION
cgCreaeParameter creates context Vel shared parametersThese parameters are primarily used by
connecting them to one or more program parameters with cgConnectParameter.

EXAMPLE S
CGcontext context = cgCreateContext();
CGparameter param = cgCreateParameter(context, CG_FLOAT);

ERRORS
CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgCrea eParameterwas introduced in Cg 1.2.
SEE ALSO
cgCreateParameterArray cgCreateParameterMultiDimArray cgCreateEffectParameter,

cgDestroyParametergConnectParameter
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NAM E
cgCrea eParameterAnnotation — create an annotation in a parameter
SYNOPSS
#include <Cg/cg.h>
CGannotation cgCreateParameterAnnotation( CGparameter param,
const char * name,
CGtype type );
PARAMETERS

parm Theparameter to which the weannotation will be added.
name Thename of the ng annotation.
type Thetype of the ne annotation.

RETURN VALUES
Returns the nel€Gannatation handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea eParameterAnnotation adds a ne annotation to the specified parameter.

EXAMPLE S
CGannotation ann = cgCreateParameterAnnotation( param, "Apple", CG_FLOAT );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_DUPLICATE_NAME_ERROR is generated ihameis already used by an annotation for this parameter

CG_INVALID_ENUMERANT_ERROR is generated itype is not CG_INT, CG_FLOAT, CG_BOOL, or
CG_STRING.

HI STORY
cgCrea eParameterAnnotation was introduced in Cg 1.5.

SEE ALSO
cgGetNamedParameterAnnotation, cgGetFirstParameterAnnotation, cgGetNextAnnotation
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NAM E
cgCreaeParameterAray - creates a parameter array
SYNOPSS
#include <Cg/cg.h>
CGparameter cgCreateParameterArray( CGcontext context,
CGtype type,
int length );
PARAMETERS

contxt Thecontext to which the meparameter will be added.
type Thetype of the ne& parameter.
length  Thdength of the array being created.

RETURN VALUES
Returns the handle to thevmparameter array.

DESCRI PTION
cgCreaeParameterAray creates context Vel shared parameter arrays. These parameters are primarily
used by connecting them to one or more program parameter arrays with cgConnectParameter.

cgCreaeParameterAray works similarly to cgCreatef?ameterbut creates an array of parameters rather
than a single parameter.

EXAMPLE S
CGcontext context = cgCreateContext();
CGparameter param = cgCreateParameterArray(context, CG_FLOAT, 5);

ERRORS
CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgCrea eParameterAray was introduced in Cg 1.2.

SEE ALSO
cgCreateParametagCreateParameterMultiDimArraggDestroyParameter
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NAM E
cgCrea eParameterMuliDimAray - creates a multi-dimensional parameter array
SYNOPI S
#include <Cg/cg.h>
CGparameter cgCreateParameterMultiDimArray( CGcontext context,
CGtype type,
int dim,
const int * lengths );
PARAMETERS

contxt Thecontext to which the meparameter will be added.

type Thetype of the ne parameter.

dim Thedimension of the multi-dimensional array.

lengths Anarray of length values, one for each dimension of the array to be created.

RETURN VALUES
Returns the handle to thevmparameter array.

DESCRI PTION
cgCreaeParameterMuliDimAray  creates context Vel shared multi-dimensional parameter arrays.

These parameters are primarily used by connecting them to one or more program parameter arrays with

cgConnectParameter.
cgCreaeParameterMuliDimAray  works similarly to cgCreateffameterArray Instead of taking a

single length parameter it takes an array of lengths, one per dimension. The dimension of the array is

defined by thelim parameter.

EXAMPLE S
/* Creates a three dimensional float array similar to */
/* the C declaration : float param[5][3][4]; */

int lengths[] ={5, 3,4 };

CGcontext context = cgCreateContext();

CGparameter param = cgCreateParameterMultiDimArray(context, CG_FLOAT,
3, lengths);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_VALUE_TYPE_ERROR is generated ifypeis invalid.

HI STORY
cgCrea eParameterMuliDimAray  was introduced in Cg 1.2.

SEE ALSO
cgCreateParametaigCreateParameterArraggDestroyParametecgConnectParameter
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NAM E
cgCreaePass- create a pass in a technique

SYNOPS S
#include <Cg/cg.h>

CGpass cgCreatePass( CGtechnique tech,
const char * name );

PARAMETERS

tech Thetechnique to which the mepass will be added.

name Thename of the ne pass.

RETURN VALUES
Returns the handle to themmpass on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreaePassadds a ne pass to the specified technique.

EXAMPLE S
to-be-written

ERRORS

cgCreatePass(3)

CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgCreatePassvas introduced in Cg 1.5.

SEE ALSO
cgCreateTechnique
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NAM E
cgCrea ePassAnnotation- create an annotation in a pass
SYNOPI S
#include <Cg/cg.h>
CGannotation cgCreatePassAnnotation( CGpass pass,
const char * name,
CGtype type );
PARAMETERS
pass Thepass to which the meannotation will be added.
name Thename of the ng annotation.
type Thetype of the ne annotation.
RETURN VALUES
Returns the neCGannatation handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCrea ePassAnnotationadds a ne annotation to a pass.
EXAMPLE S

/* create a float annotation named "Apple" for CGpass pass */

cgCreatePassAnnotation(3)

CGannotation ann = cgCreatePassAnnotation( pass, "Apple", CG_FLOAT );

ERRORS

CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_DUPLICATE_NAME_ERROR is generated ihameis already used by an annotation for this pass.
CG_INVALID_ENUMERANT_ERROR is generated itypeis not CG_INT, CG_FLOAT, CG_BOOL, or

CG_STRING.

HI STORY
cgCrea ePassAnnotationwas introduced in Cg 1.5.

SEE ALSO

cgGetNamedPassAnnotation, cgGetFirstPassAnnotation, cgGetNextAnnotation
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NAM E
cgCreateProgram — create a program object from a string
SYNOPS S
#include <Cg/cg.h>
CGprogram cgCreateProgram( CGcontext context,
CGenum program_type,
const char * program,
CGprofile profile,
const char * entry,
const char ** args );
PARAMETERS

contxt Thecontext to which the meprogram will be added.
program_type

An enumerant describing the contents of gn@gram string. Thefollowing enumerants are
allowed:

CG_SOURCE
program contains Cg source code.

CG_OBJECT
pragram contains object code that resulted from the precompilation of some Cg source
code.

program Astring containing either the programs source or object c&d#eprogram_type for more
information.

profile  Theprofile enumerant for the program.
entry Theentry point to the program in the Cg sourceNULL , the entry point defaults torfain”.
args If argsis NnotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler asguments. Théast value of the array must béalLL .
RETURN VALUES
Returns &CGprmgram handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreateProgram generates a @@program object and adds it to the specified Cg context.
EXAMPLE S
CGcontext context = cgCreateContext();
CGprogram program = cgCreateProgram(context,
CG_SOURCE,
mysourcestring,
CG_PROFILE_ARBVP1,
"myshader",
NULL);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is generated ipragram_typeis notCG_SOURCE or CG_OBJECT.
CG_UNKNOWN_PROFLE_ERMROR is generated iprofile is not a supported profile.
CG_COMPILE R_ERROR is generated if compilation fails.
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cgCreateProgram(3) QGgore Runtime API cgCreateProgram(3)

HI STORY
cgCreat eProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateContext, cgCreateProgramFromFile, cgDestroyProgram, cgGetProgramString
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cgCreateProgramAnnotation(3) Cgre Runtime API cgCreateProgramAnnotation(3)

NAM E
cgCrea ePrmgramAnnotation — create an annotation in a program
SYNOPIS
#include <Cg/cg.h>
CGannotation cgCreateProgramAnnotation( CGprogram program,
const char * name,
CGtype type );
PARAMETERS

program Theprogram to which the meannotation will be added.
name Thename of the ng annotation.
type Thetype of the ne annotation.

RETURN VALUES
Returns the nel€Gannatation handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea ePrmgramAnnotation adds a ne annotation to a program.

EXAMPLE S
/* create a float annotation named "Apple" for CGprogram prog */
CGannotation ann = cgCreateProgramAnnotation( prog, "Apple", CG_FLOAT );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

CG_DUPLICATE_NAME_ERROR is generated ihameis already used by an annotation for this program.

CG_INVALID_ENUMERANT_ERROR is generated itype is not CG_INT, CG_FLOAT, CG_BOOL, or
CG_STRING.

HI STORY
cgCrea ePrmgramAnnotation was introduced in Cg 1.5.

SEE ALSO
cgGetNamedProgramAnnotation, cgGetFirstProgramAnnotation, cgGetNextAnnotation
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cgCreateProgramFromfett(3) CgCore Runtime API cgCreateProgramFromEffect(3)

NAM E
cgCrea ePrmgramFromEffect — create a program object from an effect

SYNOPIS
#include <Cg/cg.h>

CGprogram cgCreateProgramFromEffect( CGeffect effect,
CGprofile profile,
const char * entry,
const char ** args );

PARAMETERS
effect  Theeffect containing the program source code from which to create the program.

profile  Theprofile enumerant for the program.

entry Theentry point to the program in the Cg sourceNULL , the entry point defaults torfain”.

amgs If argsis NotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler asguments. Théast value of the array must béalLL .
RETURN VALUES

Returns &CGprmgram handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCrea ePrmgramFromEffect generates a ne@Gpreogram object and adds it to the effecCg ontext.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_UNKNOWN_PROFILE_ERMROR is generated iprofile is not a supported profile.
CG_COMPILE R_ERROR is generated if compilation fails.

HI STORY
cgCrea ePrmgramFromEffect was introduced in Cg 1.4.

SEE ALSO
cgCreateProgram, cgCreateProgramFromFile
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cgCreateProgramFromFile(3) @ypre Runtime API cgCreateProgramFromFile(3)

NAM E
cgCrea ePrmgramFromFile — create a program object from a file
SYNOPIS
#include <Cg/cg.h>
CGprogram cgCreateProgramFromFile( CGcontext context,
CGenum program_type,
const char * program_file,
CGprofile profile,
const char * entry,
const char ** args );
PARAMETERS

contxt Thecontext to which the meprogram will be added.

program_type
An enumerant describing the contents of fwegram_file The following enumerants are

allowed:

CG_SOURCE
program_file contains Cg source code.

CG_OBJECT
pragram_file contains object code that resulted from the precompilation of some Cg source

code.

program_file
Name of a file containing source or object code. (Begram_typefor more information.

profile  Theprofile enumerant for the program.
entry Theentry point to the program in the Cg sourceNULL , the entry point defaults torfain”.

args If argsis NotNULL it is assumed to be an array of NULL-terminated strings that will be passed
directly to the compiler asguments. Théast value of the array must béalLL .
RETURN VALUES

Returns &CGpragram handle on success.
ReturnsNULL if an error occurs.

DESCRI PTION
cgCreaeProgramFromFile generates a ne@Gpragram object and adds it to the specified Cg context.

EXAMPLE S
CGcontext context = cgCreateContext();

CGprogram program = cgCreateProgramFromFile(context,
CG_SOURCE,

mysourcefilename,
CG_PROFILE_ARBVP1,
"myshader",

NULL);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is generated ipragram_typeis notCG_SOURCE or CG_OBJECT.
CG_UNKNOWN_PROFILE_ERMROR is generated iprofile is not a supported profile.
CG_COMPILE R_ERROR is generated if compilation fails.
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cgCreateProgramFromFile(3) @ypre Runtime API cgCreateProgramFromFile(3)

HI STORY
cgCrea ePrmgramFromFile was introduced in Cg 1.1.

SEE ALSO
cgCreateContext, cgCreateProgram, cgCreateProgramFromEffect, cgGetProgramString
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cgCreateSamplerState(3) Cogre Runtime API

NAM E
cgCreaeSamplerSae— create a sampler state definition

SYNOPSS
#include <Cg/cg.h>

CGstate cgCreateSamplerState( CGcontext context,
const char * name,
CGtype type );

PARAMETERS
contxt Thecontext in which to define the wesampler state.

name Thename of the ne sampler state.
type Thetype of the n& sampler state.

RETURN VALUES
Returns a handle to the newly creatf@dae

ReturnsNULL if there is an error.
DESCRIPTION

cgCreateSamplerState(3)

cgCreaeSamplerSaeadds a ne sampler state definition to the coxte Whenan effect file is added to
the context, all state isampler dae blocks must hee dready been defined via a call to

cgCreaeSamplerSaeor cgCreateArraySamplerState.

Applications will typically call cgSetStateCallbacks shortly after

cgCreaeSamplerSae

EXAMPLE S
to-be-written

ERRORS

creating & rsate with

CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL or not a valid identifieror if typeis
not a simple scalavector or matrix-type. Array-typedtate should be created with cgCreateArrayState.

HI STORY
cgCreaeSamplerSatewas introduced in Cg 1.4.
SEE ALSO
cgCreateArraySamplerState, cgGetStateName,

cgCreateSamplerStateAssignment, cgGLRegisterStates
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cgCreateSamplerStateAssignment(3) @ge Runtime API cgCreateSamplerStateAssignment(3)

NAM E
cgCrea eSamplerSaeA ssgnment — create a sampler state assignment
SYNOPIS
#include <Cg/cg.h>
CGstateassignment cgCreateSamplerStateAssignment( CGparameter param,
CGstate state );
PARAMETERS
param  Thesampler parameter to which theangtate assignment will be associated.
state Thestate for which to create thewnstate assignment.
RETURN VALUES
Returns the handle to the created sampler state assignment.
DESCRI PTION
cgCreaeSamplerSaeAssgnment creates a e state assignment for the vgn date and sampler
parameter.
EXAMPLE S
to-be-written
ERRORS

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_STATE_HANDLE_ERRROR is generated i#aeis not a valid state.

HI STORY
cgCrea eSamplerSa eA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgCreateTechnique, cgCreateStateAssignment, cgCreateSamplerState
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cgCreateState(3) Qgore Runtime API cgCreateState(3)

NAM E
cgCreaeSae- create a state definition

SYNOPSS
#include <Cg/cg.h>

CGstate cgCreateState( CGcontext context,
const char * name,
CGtype type );

PARAMETERS
contxt Thecontext in which to define the westate.

name Thename of the ne state.
type Thetype of the ne state.

RETURN VALUES
Returns a handle to the newly creatf@dae

ReturnsNULL if there is an error.

DESCRI PTION
cgCreaeSae adds a ne state definition to the comte Whena CgFX file is added to the condg all
state assignments in the file mustvdadready been defined via a call tcgCreaeSae or
cgCreateArrayState.

Applications will typically call cgSetStateCallbacks shortly after creatinghestasge withcgCreateSate

EXAMPLE S
Example callback functions for a state to register:

CGbool foo_set( CGstateassignment sa )

{
int nVals = 0;
const CGbool *val = cgGetBoolStateAssignmentValues( sa, &nVals );
printf( "\nFooState set called with value %d.\n", *val );
return CG_TRUE;

}

CGbool foo_reset( CGstateassignment sa )

{

printf( "\nFooState reset called.\n" );
return CG_TRUE;

}

CGbool foo_validate( CGstateassignment sa )

{

printf( "FooState validate called.\n");
return CG_TRUE;

}

Registering the state:

/I Create and register new state FooState
CGstate fooState = cgCreateState( myCgContext, "FooState"”, CG_BOOL );
cgSetStateCallbacks( fooState, foo_set, foo_reset, foo_validate );
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cgCreateState(3) Qgore Runtime API cgCreateState(3)

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL or not a valid identifieror if typeis
not a simple scalavector or matrix-type. Array-typedtate should be created with cgCreateArrayState.

HI STORY
cgCreateSaewss introduced in Cg 1.4.

SEE ALSO
cgCreateArrayState, cgGetStateContext, cgGetStateName, cgGetStateType, cglsState, cgSetStateCallbacks,
cgGLRegisterStates, cgD3D9RegisterStates, cgCreateContext
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cgCreateStateAssignment(3) Cgre Runtime API cgCreateStateAssignment(3)

NAM E
cgCreaeSaeA ssgnment — create a state assignment
SYNOPSS
#include <Cg/cg.h>
CGstateassignment cgCreateStateAssignment( CGpass pass,
CGstate state );
PARAMETERS
pass Thepass in which to create the state assignment.
state Thestate used to create the state assignment.
RETURN VALUES

Returns the handle to the created state assignment.
ReturnsNULL if an error occurs.

DESCRI PTION
cgCreaeSaeAssgnment creates a state assignment for the specified pdss.nev state assignment is
appended to the pass’ existing list of state assignments. If the state is actually a stale amegted state
assignment is created for array indero. UsecgCreateStateAssignmentindi® create state assignments
for other indices of an array state.

EXAMPLE S

/* Procedurally create state assignment equivalent to */

/* "BlendFunc = { SrcAlpha, OneMinusSrcAlpha };" */

CGstate blendFuncState = cgGetNamedState(context, "BlendFunc");

CGstateassignment blendFuncSA =
cgCreateStateAssignment(pass, blendFuncState);

static const int blendFuncConfig[2] =
{ GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA};

cgSetintArrayStateAssignment(blendFuncSA, blendFuncConfig);

/* Procedurally create state assignment equivalent to */
/* "BlendEnable = true;" */
CGstate blendEnableState =
cgGetNamedState(context, "BlendEnable™);
CGstateassignment blendEnableSA =
cgCreateStateAssignment(pass, blendEnableState);
cgSetBoolStateAssignment(blendEnableSA, CG_TRUE);

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgCreaeS aeA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgCreateTechnique, cgCreateSamplerStateAssignment, cgCreateState, cgCreateStateAssignmentindex
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cgCreateStateAssignmentlx{a) CgCore Runtime API cgCreateStateAssignmentindex(3)

NAM E
cgCrea e aeA ssgnmentl ndex — create a state assignment for a state array
SYNOPIS
#include <Cg/cg.h>
CGstateassignment cgCreateStateAssignmentindex( CGpass pass,
CGstate state,
int index );
PARAMETERS
pass Thepass in which to create the state assignment.
state Thestate array used to create the state assignment.

index  The inde for the state array.

RETURN VALUES
Returns the ne state assignment handle.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreaeSaeAssgnmentlndex creates a state assignment for the specified pass. Testate
assignment is appended to the paesdsting list of state assignments. The state assignment is forvére gi
index of for the specified array state.
EXAMPLE S
This example shows hoto create a state assignment for enabling light 5:
/* Procedurally create state assignment equivalent to */
/* "LightEnable[5] = 1;" */
CGstate lightEnableState = cgGetNamedState(context, "LightEnable™);
CGstateassignment light5sa =
cgCreateStateAssignmentindex(pass, lightEnableState , 5);
cgSetBoolStateAssignment(light5sa, CG_TRUE);

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

If theindex is negative a index is greater than or equal the number of elements for the staterarmasor
is generated bNULL is returned.

HI STORY
cgCrea e aeA ssgnmentl ndex was introduced in Cg 1.5.

SEE ALSO

cgGetStateAssignmentinde cgCreate&chnique, cgCreateSamplerStateAssignment, cgCreateState,
cgCreateStateAssignment

Cg Toolkit 2.2 89



cgCreate&chnique(3) Cgore Runtime API

NAM E
cgCreat€lechnique— create a technique in an effect

SYNOPSS
#include <Cg/cg.h>

CGtechnique cgCreateTechnique( CGeffect effect,
const char * name );

PARAMETERS
effect  Theeffect to which the ne technique will be added.

name Thename for the ng technique.

RETURN VALUES
Returns the handle to them&chnique on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreat€Techniqueadds a ne technique to the specified effect.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgCrea€lechniquewas introduced in Cg 1.5.

SEE ALSO
cglsTechnique, cgCreatePass, cgCredtaffParameter
cgCreateEffectParameterMultiDimArray
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cgCreate&chnigueAnnotation(3) C@ore Runtime API cgCreateTechniqueAnnotation(3)

NAM E
cgCrea €lechniqueAnnotation— create a technique annotation
SYNOPI S
#include <Cg/cg.h>
CGannotation cgCreateTechniqueAnnotation( CGtechnique tech,
const char * name,
CGtype type );
PARAMETERS
tech Thetechnique to which the meannotation will be added.
name Thename of the ne annotation.
type Thetype of the ne annotation.
RETURN VALUES
Returns the ne®CGannatation handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCreat €TechniqueAnnotationadds a n& annotation to the technique.
EXAMPLE S

/* create a float annotation named "Apple" for CGtechnique technique */
CGannotation ann = cgCreateTechniqueAnnotation( tech, "Apple", CG_FLOAT );

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

CG_DUPLICATE_NAME_ERROR is generated ihameis already used by an annotation for this technique.

CG_INVALID_ENUMERANT_ERROR is generated itype is not CG_INT, CG_FLOAT, CG_BOOL, or
CG_STRING.

HI STORY
cgCrea €TechniqueAnnotationwas introduced in Cg 1.5.

SEE ALSO
cgGetNamedTechniqueAnnotation, cgGetFirstTechniqueAnnotation, cgGetNextAnnotation
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cgDestroyBufier(3) CgCore Runtime API cgDestroyBuffer(3)

NAM E
cgDesroyBuffer — delete a buffer

SYNOPS S
#include <Cg/cg.h>

void cgDestroyBuffer( CGbuffer buffer );

PARAMETERS
buffer  Thebuffer to delete.

RETURN VALUES
None.

DESCRI PTION
cgDesroyBuffer deletes a Wffer. The huffer object is not actually desyred until no more programs are
bound to the bffer object and anpending use of theufer has completed. kever, the handléuff er no
longer refers to theuffer object (although it may be subsequently allocated tderelift created resource).

EXAMPLE S
cgDestroyBuffer( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

HI STORY
cgDesroyBuffer was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffer
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cgDestroyContet(3) CgCore Runtime API cgDestroyContext(3)

NAM E
cgDestroyContext— destro/ a context

SYNOPS S
#include <Cg/cg.h>

void cgDestroyContext( CGcontext context );

PARAMETERS
context
The context to be deleted.

RETURN VALUES
None.

DESCRI PTION
cgDestroyContextdeletes a Cg context object and all the programs it contains.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgDesroyContextwas introduced in Cg 1.1.

SEE ALSO
cgCreateContext
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cgDestroyHfect(3) CgCore Runtime API cgDestroyEffect(3)

NAM E
cgDesroyEffect — destrgy an dfect

SYNOPIS
#include <Cg/cg.h>

void cgDestroyEffect( CGeffect effect );

PARAMETERS
effect = Theeffect object to delete.

RETURN VALUES
None.

DESCRI PTION
cgDesroyEffect removes the specified effect object and all its associated daty. CGdf et handles that
reference this effect will becomevatid after the effect is deleted.ikewise, all techniques, passes, and
parameters contained in the effect also becoratidnafter the effect is destroyed.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgDesroyEffect was introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cgDestrgObj(3) CgCore Runtime API cgDestroyObj(3)

NAM E
cgDesroyObj — destroy an dj
SYNOPSS
#include <Cg/cg.h>
void cgDestroyObj( CGobj obj );
PARAMETERS
obj Theobject to delete.
RETURN VALUES
None.
DESCRI PTION
cgDesroyObj removed the specified object and all its associated data.
EXAMPLE S

CGcontext ctx = cgCreateContext();
CGobj structObj = cgCreateObij(ctx, CG_SOURCE, src, CG_PROFILE_ARBVP1, NULL);

/I Use obj, then ...

cgDestroyODbij( structObj );

ERRORS
CG_INVALID_OBJ_HANDLE _ERROR is generated ibbj is not a valid object handle.

HI STORY
cgDesroyObj was introduced in Cg 2.0.

SEE ALSO
cgCreateObj, cgCreateObjFromFile

Cg Toolkit 2.2 95



cgDestroyRrameter(3) Cgore Runtime API cgDestroyParameter(3)

NAM E
cgDestroyParameter — destro/ a parameter

SYNOPI S
#include <Cg/cg.h>

void cgDestroyParameter( CGparameter param );

PARAMETERS
param  Theparameter to destyo

RETURN VALUES
None.

DESCRI PTION
cgDetroyParameter destrys parameters created with cgCreataleter cgCreateParameterArragr
cgCreateParameterMultiDimArray.

Upon destructionparam will become iwalid. Any connections (see cgConnectParameter) in which
param is the destination parameter will be disconnected. An error will bevthibparam is a source
parameter in anconnections.

The parameter being destroyed may not be one of the children parameters of a struct or array.parameter
other words it must be @Gpar amder returned by one of the cgCreateParameter family of entry points.

EXAMPLE S
CGcontext context = cgCreateContext();
CGparameter floatParam = cgCreateParameter(context, CG_FLOAT);
CGparameter floatParamArray = cgCreateParameterArray(context, CG_FLOAT, 5);

[* . ¥

cgDestroyParameter(floatParam);
cgDestroyParameter(floatParamArray);

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_NOT_ROOT_PARAMETER_ERRROR is generated if thparam isn’t the top-leel parameter of a struct
or array that was created.

CG_PARAMETER_IS_N®T_SHARED_ERROR is generated iparam does not refer to a parameter created
by one of the cgCreateParameter family of entry points.

CG_CANNOT_DESTROY_PARAMETER_ERRROR is generated ifparam is a source parameter in a
connection made by cgConneatBmeter cgDisconnectBrameter should be used before calling
cgDestroyParameterin such a case.

HI STORY
cgDetroyParameterwas introduced in Cg 1.2.

SEE ALSO
cgCreateParametagCreateParameterArraggCreateParameterMultiDimArray
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cgDestrgProgram(3) Cd-ore Runtime API cgDestroyProgram(3)

NAM E
cgDetroyProgram — destrg/ a program

SYNOPS S
#include <Cg/cg.h>

void cgDestroyProgram( CGprogram program );

PARAMETERS
program Theprogram object to delete.

RETURN VALUES
None.

DESCRI PTION
cgDetroyProgram removes the specified program object and all its associated data.CSprogram
variables that reference this program will becomeslid after the program is deleted.ikewise, ay
objects contained by this program (eC§sparameer objects) will also becomevmrlid after the program
is deleted.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgDesroyProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgCreateProgramFromFile
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cgDisconnect&ameter(3) Cgore Runtime API cgDisconnectParameter(3)

NAM E
cgDisconne¢Parameter — disconnects tw parameters

SYNOPIS
#include <Cg/cg.h>

void cgDisconnectParameter( CGparameter param );

PARAMETERS
param  Thelestination parameter in the connection that will be disconnected.

RETURN VALUES
None.

DESCRI PTION
cgDisconne¢Parameter disconnects an existing connection made with cgConnectParameter between tw
parameters. Sinca gven parameter can only be connected to one source parammdtethe destination
parameter is required as an argumertgidi sconnet¢Parameter.

If the type ofparam is an interhce and the struct connected to it implements the interfagesuan
parameters created by the connection will also be destro SeecgConnectBrameter for more
information.

EXAMPLE S
CGparameter timeParam = cgGetNamedParameter(program, "time");
CGparameter sharedTime = cgCreateParameter(context,
cgGetParameterType(timeParam));

cgConnectParameter(sharedTime, timeParam);
[* .

cgDisconnectParameter(timeParam);

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgDisconne¢Parameterwas introduced in Cg 1.2.

SEE ALSO
cgGetConnectedParametegGetConnectedToParametegConnectParameter
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cgEvaluateProgram(3) Cg@ore Runtime API cgEvaluateProgram(3)

NAM E
cgevduaePrmgram — evaluates a Cg program on theu
SYNOPIS
#include <Cg/cg.h>
void cgEvaluateProgram( CGprogram program,
float * buf,
int ncomps,
int nx,
int ny,
intnz);
PARAMETERS

program Theprogram to bealutated.
buf Buffer in which to store the results of progravalgation.

ncomps Numbeof components to store for each returned program value.

nx Numberof points at which towaluate the program in the x direction.
ny Number of points at which tosrduate the program in the y direction.
nz Numberof points at which toveluate the program in the z direction.
RETURN VALUES
None.
DESCRI PTION

cgevduaePrmgram evduates a Cg program at a set ofukarly spaced points in one, two, or three
dimensions. Th@rogram must hae been compiled with th€G_PROFILE_GENERIC profile. Thevaue
returned from the program via t®L OR semantic is stored in thevgn buffer for each ealuation point,
and ary varying parameters to the program Wit TION semantic tag& on he (x,y,z) position eer the
range zero to one at which the programvumated at each poinfThe PAZE semantic can be used to find
the spacing betweewauating points.

The total size obuf should be equal tacomps nx* ny* nz.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.

CG_INVALID_PROFILE_ERMROR is generated iprmgram’s profile is notCG_PROFILE_GENERIC .

CG_INVALID_PARAMETER_ERRROR is generated ibuf is NULL , any of nx, ny, or nzis less than zero, or
ncompsis not 0, 1, 2, or 3.

HI STORY
cgEvduaePrmgram was introduced in Cg 1.4.

SEE ALSO
cgCreateProgram, cgCreateProgramFromFile, cgCreateProgramFromEffect, cgGetProgramProfile
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cgGetAnnotationName(3) Qgore Runtime API cgGetAnnotationName(3)

NAM E
cgGdAnnotationName— get an annotatios’nrame

SYNOPI S
#include <Cg/cg.h>

const char * cgGetAnnotationName( CGannotation ann );

PARAMETERS
ann Theannotation from which to get the name.

RETURN VALUES
Returns the NULL-terminated name string for the annotation.

ReturnsNULL if ann is invalid.

DESCRI PTION
cgGdaAnnaotaionNameallows the application to retwe the name of a annotatiohis name can be used
later to retrige the annotation using cgGetNamedPassAnnotation, cgGetNanasaterAnnotation,
cgGetNamedTechniqueAnnotation, or cgGetNamedProgramAnnotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGdaAnnaotaionNamewas introduced in Cg 1.4.

SEE ALSO
cgGetNamed&ssAnnotation,  cgGetNamedParameterAnnotation, cgGetNamatifjueAnnotation,
cgGetNamedProgramAnnotation
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cgGetAnnotationype(3) CgCore Runtime API

NAM E
cgGdAnnataionType- get an annotation’type

SYNOPSS
#include <Cg/cg.h>

CGtype cgGetAnnotationType( CGannotation ann );

PARAMETERS
ann Theannotation from which to get the type.

RETURN VALUES
Returns the type enumerantapin.

ReturnsCG_UNKNOWN_TYPE if an error occurs.
DESCRIPTION

cgGetAnnotationType(3)

cgGdaAnnataionTypeallows the application to retie the type of an annotation in a Cg effect.

cgGaAnnataionType will return CG_STRUCT if the annotation is a struct antiG_ARRAY if the
annotation is an arrayOtherwise it will return the data type associated with the annotation.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGdaAnnataionTypewsas introduced in Cg 1.4.

SEE ALSO
cgGetType, cgGetTypeString
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cgGetArrayDimension(3) C@ore Runtime API cgGetArrayDimension(3)

NAM E
cgGdAm ayDimenson — get the dimension of an array parameter

SYNOPSS
#include <Cg/cg.h>

int cgGetArrayDimension( CGparameter param );

PARAMETERS
param  Thearray parameter handle.

RETURN VALUES
Returns the dimension pfram if param references an array.

ReturnsD otherwise.

DESCRI PTION
cgGdAmr ayDimenson returns the dimension of the array specifiepayam. cgGaAmr ayDimendon is
used when inspecting an array parameter in a program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

HI STORY
cgGdAmr ayDimenson was introduced in Cg 1.1.

SEE ALSO
cgGetArraySize, cgCreateParameterAr@yCreateParameterMultiDimArray
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cgGetArrayRrameter(3) Cgore Runtime API cgGetArrayParameter(3)

NAM E
cgGdAmr ayParameter— get a parameter from an array

SYNOPSS
#include <Cg/cg.h>

CGparameter cgGetArrayParameter( CGparameter param,
int index );

PARAMETERS
param  Thearray parameter handle.

index  The inde into the array.

RETURN VALUES
Returns the parameter at the specifiedxralepar am if param references an arragnd the ind® is valid.

ReturnsNULL otherwise.

DESCRI PTION
cgGdAmr ayParameter returns the parameter of arrpgr am specified byindex. cgGdAmr ayParameter
is used when inspecting elements of an array parameter in a program.

EXAMPLE S
CGparameter array = ...; /* some array parameter */
int array_size = cgGetArraySize( array );
for(i=0; i < array_size; ++i)

{

CGparameter element = cgGetArrayParameter(array, i);
/* Do stuff with element */

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_OUT_OF ARRAY_BOUNDS ERROR is generated index is outside the bounds pfram.

HI STORY
cgGdAmr ayParameterwas introduced in Cg 1.1.

SEE ALSO
cgGetArrayDimension, cgGetArraySize, cgGetParameterType
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cgGetArraySize(3) Cg@ore Runtime API cgGetArraySize(3)

NAM E
cgGdAmr aySze- get the size of one dimension of an array parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetArraySize( CGparameter param,
int dimension );

PARAMETERS
param  Thearray parameter handle.

dimension
The array dimension whose size will be returned.

RETURN VALUES
Returns the size qfaram if param is an array.

Returns0if param is not an arrayor an @ror occurs.

DESCRI PTION
cgGdAmr aySzereturns the size of thevgin dimension of the array specified pgram. cgGeAmr aydze
is used when inspecting an array parameter in a program.
EXAMPLE S
/* Compute the number of elements in an array, in the */
[* style of cgGetArrayTotalSize(param) */
int elements = cgGetArraySize(param, 0);
if (elements>0) {
int dim = cgGetArrayDimension(param);
for (inti=1;i<dim;i++) {
elements *= cgGetArraySize(param, i);
}
}

ERRORS
CG_INVALID_DIMENS ON_ERROR is generated iflimendgon is less than 0.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGdAm aySzewas introduced in Cg 1.1.

SEE ALSO
cgGetArrayTotalSize, cgGetArrayDimension, cgGetArrayParamei&etMatrixSize, cgGetTypeSizes
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cgGetArraybtalSize(3) CdCore Runtime API cgGetArrayTotalSize(3)

NAM E
cgGdAm ayTotalSize- get the total size of an array parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetArrayTotalSize( CGparameter param );

PARAMETERS
param  Thearray parameter handle.

RETURN VALUES
Returns the total size pfaram if pararm is an array.

Returns0if param is not an arrayor if an @ror occurs.

DESCRI PTION
cgGdAm ayTotalSizereturns the total number of elements of the array specifiepiabgm. The total
number of elements is equal to the product of the size of each dimension of the array.

EXAMPLE S
Given a handle to a parameter declared as:

float2x3 array[6][1][4];
cgGdAm ayTotalSizewill return 24.

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGaAmr ayTotalSizewsas introduced in Cg 1.4.

SEE ALSO
cgGetArraySize, cgGetArrayDimension, cgGetArrayParameter
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cgGetArraype(3) CgCore Runtime API

NAM E
cgGdAm ayType-— get the type of an array parameter
SYNOPSS
#include <Cg/cg.h>
CGtype cgGetArrayType( CGparameter param );
PARAMETERS
param  Thearray parameter handle.
RETURN VALUES

Returns the the type of the inner most array.
ReturnsCG_UNKNOWN_TYPE if an error occurs.
DESCRI PTION

cgGetArrayType(3)

cgGdAm ayTypereturns the type of the members of an arrdiythe given array is multi-dimensional, it

will return the type of the members of the inner most array.

EXAMPLE S
CGcontext context = cgCreateContext();

CGparameter array = cgCreateParameterArray(context, CG_FLOAT, 5);

CGtype arrayType = cgGetArrayType(array); /* This will return CG_FLOAT */

ERRORS

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

HI STORY
cgGdAmr ayTypewas introduced in Cg 1.2.

SEE ALSO
cgGetArraySize, cgGetArrayDimension

Cg Toolkit 2.2

106



cgGetAutoCompile(3) Cg@ore Runtime API cgGetAutoCompile(3)

NAM E
cgGeAutoCompile — get the auto-compile enumerant for a context

SYNOPS S
#include <Cg/cg.h>

CGenum cgGetAutoCompile( CGcontext context );

PARAMETERS
contxt Thecontext.

RETURN VALUES
Returns the auto-compile enumerantdomtext.

ReturnsCG_UNKNOWN if context is not a valid context.

DESCRI PTION
cgGeAutoCompile returns the auto-compile enumerant tmntext. See cgSetAutoCompile for more
information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGeAutoCompile was introduced in Cg 1.4.

SEE ALSO
cgSetAutoCompile
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cgGetBoolAnnotation®lues(3) CdCore Runtime API cgGetBoolAnnotationValues(3)

NAM E
cgGdaBodAnnataionValues- get the values from a boolean-valued annotation
SYNOPI S
#include <Cg/cg.h>
const CGbool * cgGetBoolAnnotationValues( CGannotation ann,
int * nvalues );
PARAMETERS
ann Theannotation.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an array 6Gbod values. Thenumber of @alues in the array is returned via the
nvaluesparameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGeaBodAnnaaionValuesallows the application to retrie thevalue(s) of a boolean typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

HI STORY
cgGeaBodAnnataionValueswas introduced in Cg 1.5.
SEE ALSO
cgGetAnnotationype, cgGetFloatAnnotationValues, cgGetintAnnotataines,

cgGetStringAnnotationValue
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cgGetBoolStateAssignmerdalies(3) CdCore Runtime API cgGetBoolStateAssignmentValues(3)

NAM E
cgGdaBod SaeAssgnmentValues- get the values from a bool-valued state assignment

SYNOPI S
#include <Cg/cg.h>

const CGbool * cgGetBoolStateAssignmentValues( CGstateassignment sa,
int * nvalues );

PARAMETERS
sa Thestate assignment.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an array 6Gbod values. Thenumber of values in the array is returned via the
nvaluesparameter.

ReturnsNULL if an error occurs or if no values aneigable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGeaBod Sa eAssgnmentValuesallows the application to retnie the value(s) of a boolean typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .
CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

bool type.
HI STORY
cgGeaBod Sa eAssgnmentValueswas introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState AssigalonestV

cgGetintStateAssignmenrdities, cgGetStringStateAssignmentValue, cgGetProgramStateAssigafnentV
cgGetSamplerStateAssignmentValue, cg@rtireStateAssignmentValue
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cgGetBooleanAnnotatioralues(3) CdCore Runtime API cgGetBooleanAnnotationValues(3)

NAM E
cgGdaBodeanAnnatationValues- deprecated

DESCRI PTION
cgGeaBodeanAnnataionValuesis deprecated. Use cgGetBoolAnnotationValues instead.

SEE ALSO
cgGetBoolAnnotationValues

Cg Toolkit 2.2 110



cgGetBuferSize(3) CdCore Runtime API

NAM E
cgGeBuff erSze- get the size of a buffer

SYNOPIS
#include <Cg/cg.h>

int cgGetBufferSize( CGbuffer buffer );

PARAMETERS
buffer  Thebuffer for which the size will be retred.

RETURN VALUES
Returns the size in bytes lodff er.

Returns-1if an error occurs.

DESCRI PTION
cgGeBuff erSzereturns the size in bytes of buffer.

EXAMPLE S
int size = cgGetBufferSize( myBuffer );

ERRORS

CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

HI STORY
cgGdBuff erSzewas introduced in Cg 2.0.

SEE ALSO

cgCreateBuffercgGLCreateBuffercgSetBufferData, cgSetBufferSubData
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cgGetCompilerincludeCallback(3) @pre Runtime API cgGetCompilerincludeCallback(3)

NAM E
cgGe Compil el ndudeCall back — get the include callback function
SYNOPI S
#include <Cg/cg.h>
typedef void (*CGlIncludeCallbackFunc)( CGcontext context, const char *filename );
CGincludeCallbackFunc cgGetCompilerincludeCallback( CGcontext context );
PARAMETERS
contxt Thecontext of the desired include callback function.
RETURN VALUES

Returns the current include callback function.
ReturnsNULL if no callback function is set.

DESCRI PTION
cgGe Compil el ndudeCall badk returns the current callback function used for handing include
statements.

EXAMPLE S
CGincludeCallbackFunc includeCB = cgGetCompilerincludeCallback(context);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGa Compil el ndudeCall back was introduced in Cg 2.1.

SEE ALSO
cgSetCompilerincludeCallback, cgSetCompilerincludeString, cgSetCompilerincludeFile
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cgGetConnectedfPameter(3) Cgore Runtime API

NAM E
cgGd ConnededParameter — gets the connected source parameter

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetConnectedParameter( CGparameter param );

PARAMETERS
param  Thelestination parameter.

RETURN VALUES
Returns the connected source parametearim is connected to one.

ReturnsNULL otherwise.

DESCRI PTION
Returns the source parameter to wipaham is connected.

EXAMPLE S
to-be-written

ERRORS

cgGetConnectedParameter(3)

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ConnededParameterwas introduced in Cg 1.2.

SEE ALSO

cgConnectParameteigDisconnectParameteigGetConnectedToParameter
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cgGetConnectedStateAssignmeartimeter(3) C@ore Runtime API cgGetConnectedStateAssignmentParameter(3)

NAM E
cgGdConnededSaeAssgnmentParameter — get effect parameter which determines a state
assignmens value

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetConnectedStateAssignmentParameter( CGstateassignment sa );

PARAMETERS
sa Astate assignment whose value is determined using an effect parameter.

RETURN VALUES
Returns the effect parameter usedsay

Returns0 if sais not using a parameter for italue, if the state assignment is set to an expression, or if an
error occurs.

DESCRI PTION
cgGdaConnedcedSaeAssgnmentParameter returns the effect parameter from which aegi Sate
assignmens value is determined.

EXAMPLE S
/* in Effect.cgfx file */

int MyMinFilter;

sampler2D Samp = sampler_state {
MinFilter = MyMinFilter;

h

/*in .c/l.cpp file */

CGparameter sampParam = cgGetNamedEffectParameter( myEffect, "Samp" );
CGstateassignment sa = cgGetNamedSamplerStateAssignment( sampParam,

"MinFilter" );
CGparameter connected = cgGetConnectedStateAssignmentParameter( sa );

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGda Conneded S aeA ssgnment Parameterwas introduced in Cg 2.0.

SEE ALSO
cgGetNamedEffectParametegGetNamedSamplerStateAssignment
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cgGetConnectedTa@Pameter(3) Cgore Runtime API cgGetConnectedToParameter(3)

NAM E
cgGdaConnededToParameter — gets a connected destination parameter

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetConnectedToParameter( CGparameter param,
int index );

PARAMETERS
param  Thesource parameter.

index  Since there may be multiple destination (to) parameters connecizaf am, index is need to
specify which one is returnedndex must be within the range @ to N — 1 whereN is the
number of connected destination parameters.

RETURN VALUES
Returns one of the destination parameters connecizat &m.

ReturnsNULL if an error occurs.

DESCRI PTION
Returns one of the destination parameters conneciga ém. cgGetNumConnectedTaPameters should
be used to determine the number of destination parameters connquaeano

EXAMPLE S
int nParams = cgGetNumConnectedToParameters( sourceParam );

for (inti=0; i < nParams; ++i)

{

CGparameter toParam = cgGetConnectedToParameter( sourceParam, i );
/* Do stuff with toParam ... */

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_OUT_OF_ARRAY_BOUNDS ERROR is generated index is less than 0 or greater than or equal to the
number of parameters connectegémam.

HI STORY
cgGd ConnededToParameterwas introduced in Cg 1.2.

SEE ALSO
cgConnectParameteigGetNumConnectedToParameters

Cg Toolkit 2.2 115



cgGetDependentAnnotatioafameter(3) Cgore Runtime API cgGetDependentAnnotationParameter(3)

NAM E
cgGd DependentAnnotationParameter — get one of the parameters that an annotatialue depends on

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetDependentAnnotationParameter( CGannotation ann,
int index );

PARAMETERS
ann Theannotation handle.

index  The inde of the parameter to return.

RETURN VALUES
Returns a handle to the selected dependent annotation on success.

ReturnsNULL if an error occurs.

DESCRI PTION
Annotations in CgFX files may include references to one or more effect parameters on the right hand side
of  the annotation that are used for computing the annotationvalue.
cgGd DependentAnnotationParameter returns one of these parameters, as indicated by ke igidex.
cgGetNumDependentAnnotationParameters can be used to determine the total number of such parameters.

This information can be useful for applications that wish to cache the values of annotations sy taat the
determine which annotations may change as the result of changing a particular paraaheter’

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_OUT_OF_ARRAY_BOUNDS ERROR is generated ifndex is less than zero or greater than or equal to
the number of dependent parameters, as returned by cgGetNumDependentAnnotationParameters.

HI STORY
cgGd DependentAnnotationParameterwas introduced in Cg 1.4.

SEE ALSO
cgGetDependentStateAssignmentParameg@etNumDependentAnnotationParameters
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cgGetDependentStateAssignmeaartimeter(3) C@ore Runtime API cgGetDependentStateAssignmentParameter(3)

NAM E
cgGd Dependent SateA ssgnmentParameter — get one of the parameters that a state assignsnettie
depends on
SYNOPI S
#include <Cg/cg.h>
CGparameter cgGetDependentStateAssignmentParameter( CGstateassignment sa,
int index );
PARAMETERS
sa Thestate assignment handle.

index  The inde of the parameter to return.

RETURN VALUES
Returns a handle to the selected dependent parameter on success.

ReturnsNULL if an error occurs.

DESCRI PTION
State assignments in CgFX files may include references to one or fieatepafameters on the right hand
side of the state assignment that are used for computing the state assgnnadue.
cgGd Dependent SateA ssgnment Parameter returns one of these parameters, as indicated by vee gi
index. cgGetNumDependentStateAssignmanéieters can be used to determine the total number of such
parameters.

This information can be useful for applications that wish to cacheatbes/of annotations so that yrean
determine which annotations may change as the result of changing a particular paraaheter’

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_OUT_OF_ARRAY_BOUNDS ERROR is generated ifndex is less than zero or greater than or equal to
the number of dependent parameters, as returned by cgGetNumDependentStateAssignmentParameters.

HI STORY
cgGd Dependent SateA ssgnment Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetDependentAnnotationParametgGetNumDependentStateAssignmentParameters
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cgGetDomain(3) Cgore Runtime API

NAM E
cgGeaDomain - get the domain enumerant from a domain name

SYNOPSS
#include <Cg/cg.h>

CGdomain cgGetDomain( const char * domain_string );

PARAMETERS
domain_string
A string containing the case-sengitidomain name.

RETURN VALUES
Returns the domain enumeranidemain_dring.

ReturnsCG_UNKNOWN if the given domain does not exist.
DESCRI PTION

cgGeaDomain returns the enumerant assigned to a domain name.

EXAMPLE S
CGdomain ARBVP1domain = cgGetDomain("arbvpl");

if(cgGetProgramDomain(myprog) == ARBVP1Domain)

{
/* Do stuff */

}

ERRORS

CG_INVALID_PARAMETER_ERRROR is generated iflomain_dringis NULL .

HI STORY
cgGeaDomain was introduced in Cg 2.2.

SEE ALSO
cgGetDomainString, cgGetProgramDomain
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cgGetDomainString(3) C@ore Runtime API cgGetDomainString(3)

NAM E
cgGaDomain3ring — get the domain name associated with a domain enumerant
SYNOPSS
#include <Cg/cg.h>
const char * cgGetDomainString( CGdomain domain );
PARAMETERS
domain Thedomain enumerant.
RETURN VALUES

Returns the domain string of the enumediorhain.

ReturnsNULL if domain is not a valid domain.

DESCRI PTION
cgGeaDomainSringreturns the domain named associated with a domain enumerant.
EXAMPLE S
static void dumpCgPrograminfo(CGprogram program)
{
const char* p = cgGetDomainString(cgGetProgramDomain(program));
it (p){
printf(" Domain: %s\n", cgGetDomainString(cgGetProgramDomain(program)));
b
}
ERRORS
None.
HI STORY
cgGeaDomainSring was introduced in Cg 2.2.
SEE ALSO

cgGetDomain, cgGetProgramDomain
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cgGetEffectContet(3) CgCore Runtime API

NAM E
cgGeEff e¢Context — get a effects context

SYNOPI S
#include <Cg/cg.h>

CGcontext cgGetEffectContext( CGeffect effect );

PARAMETERS
effect Theeffect.

RETURN VALUES
Returns the context to whiaf e¢ belongs.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetEffectContext(3)

cgGeEff e¢Context allows the application to retwe a landle to the conkt to which a gren dfect

belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeEff e¢Context was introduced in Cg 1.4.

SEE ALSO

cgCreateEffect, cgCreateEffectFromFile, cgCreateContext
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cgGetEfectName(3) Cd-ore Runtime API
NAM E

cgGdEff e¢eName— get an effect rame
SYNOPS S

#include <Cg/cg.h>

const char * cgGetEffectName( CGeffect effect );

PARAMETERS
effect Theeffect from which the name will be retviel.

RETURN VALUES
Returns the name from the specified effect.

ReturnsNULL if the effect doesi’havea valid name or an error occurs.

DESCRI PTION
cgGeEff e¢Namereturns the name from the specified effect.

EXAMPLE S
char *effectSource = ...;
CGcontext context = cgCreateContext();
CGeffect effect = cgCreateEffect(context, effectSource, NULL);

const char* myEffectName = "myEffectName”;
CGbool okay = cgSetEffectName(effect, myEffectName);

if (lokay) {
/* handle error */

}

const char* testName = cgGetEffectName(effect);

if (strcmp(testName, myEffectName)) {
/* shouldn’t be here */

}

ERRORS

CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeEff e¢Namewas introduced in Cg 1.5.

SEE ALSO
cgSetEffectName
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cgGetEffectRrameterBySemantic(3) C2pre Runtime API cgGetEffectParameterBySemantic(3)

NAM E
cgGe Eff e¢ParameterBySemantic- get the a parameter in an effect via its semantic

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetEffectParameterBySemantic( CGeffect effect,
const char * semantic );

PARAMETERS
effect  Theeffect from which to retriee the parameter.

semantic
The name of the semantic.

RETURN VALUES
Returns theCGpar améer object indf e¢ that has the gen ssmantic.

ReturnsNULL if ef et is invalid or does not hae any mrameters with the gén ssmantic.

DESCRI PTION
cgGe Eff e¢ParameterBySemantiaeturns the parameter in arfesft which is associated with theven
semantic. Imultiple parameters in the effectveathis semantic, an arbitrary one of them will be returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_INVALID_PARAMETER_ERRROR is generated isemanticis NULL or the empty string.

HI STORY
cgGe Eff e¢ParameterBySemantiavas introduced in Cg 1.4.

SEE ALSO
cgGetNamedEffectParameter

Cg Toolkit 2.2 122



cgGetEnum(3) Cgore Runtime API

NAM E
cgGeEnum - get the enumerant assigned with theegistring name

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetEnum( const char * enum_string );

PARAMETERS
enum_string
A string containing the case-sengiticmum name.

RETURN VALUES
Returns the enumerant femum_dring.

ReturnsCG_UNKNOWN if no such enumerant exists

DESCRI PTION
cgGeEnum returns the enumerant assigned to an enum name.

EXAMPLE S
CGenum VaryingEnum = cgGetEnum("CG_VARYING");

ERRORS

CG_INVALID_PARAMETER_ERRROR is generated ienum_dringis NULL .

HI STORY
cgGeEnum was introduced in Cg 1.2.

SEE ALSO
cgGetEnumString
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cgGetEnumString(3) C@ore Runtime API cgGetEnumsString(3)

NAM E
cgGeEnumSring — get the name string associated with an enumerant

SYNOPIS
#include <Cg/cg.h>

const char * cgGetEnumsString( CGenum enum );

PARAMETERS
enum Theenumerant.

RETURN VALUES
Returns the string representation of the enumerant.

ReturnsNULL if enum is not a valid Cg enumerant.

DESCRI PTION
cgGdEnumSring returns the name string associated with an enumer#ist. primary use to print
debugging information.

EXAMPLE S
/* This prints "CG_UNIFORM" to stdout */
const char *EnumString = cgGetEnumString(CG_UNIFORM);
printf("%s\n", EnumString);

ERRORS
None.

HI STORY
cgGeEnumS3ring was introduced in Cg 1.2.

SEE ALSO
cgGetEnum
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cgGetError(3) Cd-ore Runtime API cgGetError(3)

NAM E
cgGeErrar — get error condition

SYNOPSS
#include <Cg/cg.h>

CGerror cgGetError( void );

PARAMETERS
None.

RETURN VALUES
Returns the last error condition that has occured.

ReturnsCG_NO_ERROR if no error has occurred.

DESCRI PTION
cgGeErrar returns the last error condition that has occured. The error condition is reseg@fsrror
is called.

EXAMPLE S
CGerror err = cgGetError();

ERRORS
None.

HI STORY
cgGeErrar was introduced in Cg 1.1.

SEE ALSO
cgSetErrorCallback, cgSetErrorHandler

Cg Toolkit 2.2 125



cgGetErrorCallback(3) C@ore Runtime API

NAM E
cgGe ErrarCallback — get the error callback function

SYNOPIS
#include <Cg/cg.h>

typedef void (*CGerrorCallbackFunc)( void );

CGerrorCallbackFunc cgGetErrorCallback( void );

PARAMETERS
None.

RETURN VALUES
Returns the currently set error callback function.

ReturnsNULL if no callback function has been set.
DESCRIPTION

cgGe ErrarCallback returns the current error callback function.

EXAMPLE S
CGerrorCallbackFunc errorCB = cgGetErrorCallback();

ERRORS
None.

HI STORY
cgGe ErrarCallback was introduced in Cg 1.1.

SEE ALSO
cgSetErrorCallback
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cgGetErrorHandler(3) C@ore Runtime API cgGetErrorHandler(3)

NAM E
cgGed ErrarHandler — get the error handler callback function

SYNOPIS
#include <Cg/cg.h>

typedef void (*CGerrorHandlerFunc)( CGcontext context,
CGerror error,
void * appdata );

CGerrorHandlerFunc cgGetErrorHandler( void ** appdataptr );

PARAMETERS
appdataptr
A pointer for an application provided data pointer.

RETURN VALUES
Returns the current error handler callback function.

ReturnsNULL if no callback function is set.

If appdataptr is notNULL then the curreraippdata pointer will be copied into the location pointed to by
appdaaptr.

DESCRI PTION
cgGe ErrarHandler returns the current error handler callback function and applicatioridprb data

pointer.

EXAMPLE S
void * appdata = NULL;
CGerrorHandlerFunc errorHandler = cgGetErrorHandler( &appdata );

ERRORS
None.

HI STORY
cgGd ErrarHandler was introduced in Cg 1.4.

SEE ALSO
cgSetErrorHandler
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cgGetErrorString(3) Cg@ore Runtime API cgGetErrorString(3)

NAM E
cgGd ErrarSting — get a human readable error string
SYNOPI S
#include <Cg/cg.h>
const char * cgGetErrorString( CGerror error );
PARAMETERS
error Theerror condition.
RETURN VALUES
Returns a human readable error string for thergérror condition.
DESCRI PTION

cgGd ErrarSting returns a human readable error string for thergérror condition.

EXAMPLE S
const char * pCompilerError = cgGetErrorString( CG_COMPILER_ERROR );

ERRORS
None.

HI STORY
cgGd ErrarSting was introduced in Cg 1.1.

SEE ALSO
cgGetError
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cgGetFirstDependentiPameter(3) Cgore Runtime API cgGetFirstDependentParameter(3)

NAM E
cgGeFir 2 Dependent Parameter — get the first dependent parameter from a parameter

SYNOPS S
#include <Cg/cg.h>

CGparameter cgGetFirstDependentParameter( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns a handle to the first member parameter.

ReturnsNULL if param is not a struct or if some other error occurs.

DESCRI PTION
cgGeFir aDependentParameter returns the first member dependent parameter associated wibna gi
parameter The rest of the members may be regtke from the first member by iterating with
cgGetNextParameter.

Dependent parameters are parameters tivattha same name as a/@i parameter but different resources.
They only exist in profiles that ha multiple resources associated with one parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeFir 2 Dependent Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParametergGetFirstParameter
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cgGetFirstEfect(3) CgCore Runtime API cgGetFirstEffect(3)

NAM E
cgGeFir 2Eff et — get the first effect in a context

SYNOPS S
#include <Cg/cg.h>

CGeffect cgGetFirstEffect( CGcontext context );

PARAMETERS
contxt Thecontext from which to retrie the first effect.

RETURN VALUES
Returns the firsEGdf et object incontext.

ReturnsNULL if context contains no effects.

DESCRI PTION
cgGeFirdEffed is used to begin iterationver al of the effects contained by a coxte See
cgGetNextEffect for more information.

EXAMPLE S

/* one or more effects have previously been loaded into context */
CGeffect effect = cgGetFirstEffect( context );

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGeFir 2Eff e¢ was introduced in Cg 1.4.

SEE ALSO
cgGetNextEfect, cgCreateEffect, cgCreateEffectFromFile, cgDg#ffect, cglsEffect, cgGetFirstProgram
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cgGetFirstEflectAnnotation(3) Cd-ore Runtime API cgGetFirstEffectAnnotation(3)

NAM E
cgGeFir 2Eff e¢Annaotation — get the first annotation in an effect

SYNOPSS
#include <Cg/cg.h>

CGannotation cgGetFirstEffectAnnotation( CGeffect effect );

PARAMETERS
effect Theeffect from which to retriee the first annotation.

RETURN VALUES
Returns the first annotation in an effect.

ReturnsNULL if the effect has no annotations.

DESCRI PTION
The first annotation associated with an effect can bevedrising cgGeFir Eff e¢Annataion. The rest
of the effects annotations can be disegred by iterating through them using cgGetNextAnnotation.

EXAMPLE S
CGannotation ann = cgGetFirstEffectAnnotation( effect );
while( ann)

{

/* do something with ann */
ann = cgGetNextAnnotation( ann );

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeFir 2Eff e¢Annaotation was introduced in Cg 1.5.

SEE ALSO
cgGetNamedEffectAnnotation, cgGetNextAnnotation
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cgGetFirstEffectBrameter(3) Cgore Runtime API cgGetFirstEffectParameter(3)

NAM E
cgGeFir $Eff e¢ Parameter — get the first parameter in an effect

SYNOPSS
#include <Cg/cg.h>

CGparameter cgGetFirstEffectParameter( CGeffect effect );

PARAMETERS
effect  Theeffect from which to retrige the first parameter.

RETURN VALUES
Returns the firs€EGpar améder object indf ed.

ReturnaNULL if ef et is invalid or if &f et does not hae any @rameters.

DESCRI PTION
The first top-leel parameter in an effect can be retsé using cgGeFir 4Eff e¢Parameter. The rest of
the effects parameters can be dis@ed by iterating through them using cgGetNextParameter.

EXAMPLE S
CGparameter param = cgGetFirstEffectParameter( effect );
while( param)

/* do something with param */
param = cgGetNextParameter( param );

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeFir 2 Eff e¢ Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetNextParametergGetNamedEffectParameter
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cgGetFirstError(3) Cgore Runtime API cgGetFirstError(3)

NAM E
cgGeFir aErrar — get the first error condition

SYNOPIS
#include <Cg/cg.h>

CGerror cgGetFirstError( void );

PARAMETERS
None.

RETURN VALUES
Returns the first error condition that has occured gGet Fir Errar was last called.

ReturnsCG_NO_ERROR if no error has occurred.

DESCRI PTION
cgGeFir Ermor returns the first error condition that has occured sogGs Fir dError was previously
called.

EXAMPLE S
CGerror firstError = cgGetFirstError();

ERRORS
None.

HI STORY
cgGeFir 2Errar was introduced in Cg 1.4.

SEE ALSO
cgSetErrorHandlecgGetError
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cgGetFirstLeafEffectBrameter(3) Cgore Runtime API cgGetFirstLeafEffectParameter(3)

NAM E
cgGeFir 4l eaf Eff e¢ Parameter — get the first leaf parameter in an effect

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetFirstLeafEffectParameter( CGeffect effect );

PARAMETERS
effect  Theeffect from which to retriee the first leaf parameter.

RETURN VALUES
Returns the first leaEGpar ameer object indf ed.

ReturnsNULL if ef et is invalid or if &f @e¢ does not hee any @rameters.

DESCRI PTION
cgGeFir 4l eaf Eff e¢Parameter returns the first leaf parameter in arfeef. The combination of
cgGeFir 4l eaf Eff e¢Parameter and cgGetNetLeafParameter allows the iteration through all of the
parameters of basic data types (not structs or arrays) without recursion. See gt@efRrameter for
more information.

EXAMPLE S
CGparameter leaf = cgGetFirstLeafEffectParameter( effect );
while(leaf)

/* Do stuff with leaf */
leaf = cgGetNextLeafParameter( leaf );

}

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeFir 4l eaf Eff e¢ Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetNextLeafParametegGetFirstLeafParameter
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cgGetFirstLeafRBrameter(3) Cgore Runtime API cgGetFirstLeafParameter(3)

NAM E
cgGeFir 4l eaf Parameter — get the first leaf parameter in a program

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetFirstLeafParameter( CGprogram program,
CGenum name_space );

PARAMETERS
program Theprogram from which to retnie the first leaf parameter.

name_space Specifidse parameter namespace through which to itel@terently CG_PROGRAM and
CG_GLOBAL are supported.

RETURN VALUES
Returns the first leafGpar ameéer object inpragram.

ReturnsNULL if praagram is invalid or if prmgram does not hee any grameters.

DESCRI PTION
cgGeFir 4l esf Parameter returns the first leaf parameter in a program. The combination of
cgGeFir 4l eaf Parameter and cgGetNetLeafFarameter allv the iteration through all of the parameters
of basic data types (not structs or arrays) without recursion. See cg@ethf€arameter for more
information.

EXAMPLE S
CGparameter leaf = cgGetFirstLeafParameter( program );
while ( leaf)

{
/* Do stuff with leaf */

leaf = cgGetNextLeafParameter( leaf );

}

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.

CG_INVALID_ENUMERANT_ERROR is generated if name space is not CG_PROGRAM or
CG_GLOBAL .

HI STORY
cgGeFir 4l eaf Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextLeafParameter
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cgGetFirstBrameter(3) Cgore Runtime API cgGetFirstParameter(3)

NAM E
cgGeFir ¢ Parameter — get the first parameter in a program

SYNOPS S
#include <Cg/cg.h>

CGparameter cgGetFirstParameter( CGprogram program,
CGenum name_space );

PARAMETERS
program Theprogram from which to retnie the first parameter.

name_space Specifidse parameter namespace through which to ite@terently CG_PROGRAM and
CG_GLOBAL are supported.

RETURN VALUES
Returns the firs€CGpar améer object inpragram.

Returns zero iprogram is invalid or if prmgram does not hee any @rameters.

Also returns zero iprmgram is a combined programlo access the parameters of a combined program,
use cgGetProgramDomainProgram to get each domain program and thegGehHir & Parameter on
each domain program.

DESCRI PTION
cgGeFir 2 Parameterreturns the first top-lel parameter in a prograncgGe Fir 4 Parameteris used for
recursing through all parameters in a program. See cg®#EdNameter for more information on
parameter tnaersal.

EXAMPLE S
CGparameter param = cgGetFirstParameter( program, CG_GLOBAL );
while ( param)

{
/* Do stuff with leaf */

param = cgGetNextParameter( param );

}

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_ENUMERANT_ERROR is generated if name space is not CG_PROGRAM or

CG_GLOBAL.
HI STORY

cgGeFir ¢ Parameterwas introduced in Cg 1.1.
SEE ALSO

cgGetNextParameter cgGetProgramDomainProgram, cgGetFirstDependeatheter,

cgGetFirstEffectParameteigGetFirstParameterAnnotation
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cgGetFirst@rameterAnnotation(3) Cgore Runtime API cgGetFirstParameterAnnotation(3)

NAM E
cgGe Fir 4 ParameterAnnotation — get the first annotation of a parameter

SYNOPIS
#include <Cg/cg.h>

CGannotation cgGetFirstParameterAnnotation( CGparameter param );

PARAMETERS
param  Theparameter from which to retxie the annotation.

RETURN VALUES
Returns the first annotation for thergg parameter.

ReturnsNULL if the parameter has no annotations or an error occurs.

DESCRI PTION
The annotations associated with a parameter can bevedtvigh cgGdFir 4 ParameterAnnotation. Use
cgGetNextAnnotation to iterate through the remainder of the paramatedtations.

EXAMPLE S
CGannotation ann = cgGetFirstParameterAnnotation( param );
while( ann)

{

/* do something with ann */
ann = cgGetNextAnnotation( ann );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeFir 4 ParameterAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetNamedParameterAnnotation, cgGetNextAnnotation
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cgGetFirstBss(3) CdCore Runtime API

NAM E
cgGaFiraPass- get the first pass in a technique

SYNOPSS
#include <Cg/cg.h>

CGpass cgGetFirstPass( CGtechnique tech );

PARAMETERS

tech Thetechnique from which to retwe the first pass.

RETURN VALUES
Returns the firs€EGpassobject inted.

ReturnsNULL if ted contains no passes.
DESCRI PTION

cgGetFirstPass(3)

cgGdFirdPassis used to begin iterationver al of the passes contained within a techniqugee

cgGetNextPass for more information.

EXAMPLE S
CGpass pass = cgGetFirstPass( tech );
while ( pass)

/* Do stuff with pass */
leaf = cgGetNextPass( pass );

}

ERRORS

CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGaFirgaPassvas introduced in Cg 1.4.

SEE ALSO

cgGetNextPass, cgGetNamedPass, cglsPass, cgGetFirstPassAnnotation
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cgGetFirst@ssAnnotation(3) Cg@ore Runtime API cgGetFirstPassAnnotation(3)

NAM E
cgGeFir 2 PassAnnotation- get the first annotation of a pass

SYNOPS S
#include <Cg/cg.h>

CGannotation cgGetFirstPassAnnotation( CGpass pass );

PARAMETERS
pass Thepass from which to retne the annotation.

RETURN VALUES
Returns the first annotation from theei pass.

ReturnsNULL if the pass has no annotations or an error occurs.

DESCRI PTION
The annotations associated with a pass can beveetnising cgGe Fir 2 PassAnnotation The remainder
of the pass anotations can be diseered by iterating through the parameters, -calling
cgGetNextAnnotation to get to the next one.

EXAMPLE S
CGannotation ann = cgGetFirstPassAnnotation( pass );
while( ann)

{

/* do something with ann */
ann = cgGetNextAnnotation( ann );

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGeFir 2 PassAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetNamedPassAnnotation, cgGetNextAnnotation
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cgGetFirstProgram(3) CQgore Runtime API cgGetFirstProgram(3)

NAM E
cgGeFir 2 Prmgram — get the first program in a context
SYNOPIS
#include <Cg/cg.h>
CGprogram cgGetFirstProgram( CGcontext context );
PARAMETERS
contxt Thecontext from which to retriee e first program.
RETURN VALUES

Returns the firs€EGpragram object incontext.
ReturnsNULL if context contains no programs Or an error occurs.

DESCRI PTION
cgGeFir gPrmgram is used to begin iterationver al of the programs contained within a caxite See
cgGetNextProgram for more information.

EXAMPLE S
CGprogram program = cgGetFirstProgram( context );
while ( program )

/* do something with program */
program = cgGetNextProgram( program );

}
ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.
HI STORY
cgGeFir 2 Prmgram was introduced in Cg 1.1.
SEE ALSO

cgGetNextProgram, cgCreateProgram, cgDestroyProgram, cglsProgram, cgGetFirstEffect
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cgGetFirstProgramAnnotation(3) Q@ypre Runtime API cgGetFirstProgramAnnotation(3)

NAM E
cgGe Fir 2 PrmgramAnnotation — get the first annotation of a program

SYNOPS S
#include <Cg/cg.h>

CGannotation cgGetFirstProgramAnnotation( CGprogram program );

PARAMETERS
program Theprogram from which to retnie the annotation.

RETURN VALUES
Returns the first annotation from the@i program.

ReturnsNULL if the program has no annotations.

DESCRI PTION
The annotations associated with a program can bevegtrising cgGeFir ¢ PrmgramAnnotation. The
remainder of the prograsyannotations can be diseered by iterating through the parameters, calling
cgGetNextAnnotation to get to the next one.

EXAMPLE S
CGannotation ann = cgGetFirstProgramAnnotation( program );
while( ann)
{
/* do something with ann */
ann = cgGetNextAnnotation( ann );

}
ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.
HI STORY
cgGeFir 2 PrmgramAnnotation was introduced in Cg 1.4.
SEE ALSO

cgGetNamedProgramAnnotation, cgGetNextAnnotation
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cgGetFirstSamplerState(3) @yre Runtime API cgGetFirstSamplerState(3)

NAM E
cgGeFir e SamplerSate— get the first sampler state definition in a context

SYNOPIS
#include <Cg/cg.h>

CGstate cgGetFirstSamplerState( CGcontext context );

PARAMETERS
contxt Thecontext from which to retriee the first sampler state definition.

RETURN VALUES
Returns the firs€EGdaeobject incontext.

ReturnsNULL if context contains no programs Or an error occurs.

DESCRI PTION
cgGeFireSamplerSateis used to begin iteratiorver al of the sampler state definitions contained within
a ontext. SeecgGetNextState for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGeFir ¢ SamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgGetNextState, cgGetNamedSamplerState
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cgGetFirstSamplerStateAssignment(3) Que Runtime API cgGetFirstSamplerStateAssignment(3)

NAM E
cgGeFir 2 SamplerSateA ssgnment — get the first state assignment in a sampler_state block

SYNOPI S
#include <Cg/cg.h>

CGstateassignment cgGetFirstSamplerStateAssignment( CGparameter param );

PARAMETERS
param  Thesampler parameter from which to retedhe first state assignment.

RETURN VALUES
Returns the firs€EGdaeassgnment object assigned tparam.

ReturnsNULL if param has nasampler_saeblock or an error occurs.

DESCRI PTION
cgGeFir e SamplerSateA ssgnment is used to begin iteratiorver all of the state assignments contained
within asampler_daeblock assigned to a parameter in aedffile. See cgGetNextStateAssignment for
more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeFir 2 SamplerSaeA ssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetNextStateAssignment, cglsStateAssignment
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cgGetFirstState(3) C@ore Runtime API cgGetFirstState(3)

NAM E
cgGdFirgSae— get the first state definition in a context

SYNOPSS
#include <Cg/cg.h>

CGstate cgGetFirstState( CGcontext context );

PARAMETERS
contxt Thecontext from which to retrie the first state definition.

RETURN VALUES
Returns the firs€EGdaeobject incontext.

ReturnsNULL if context contains no state definitions or an error occurs.

DESCRI PTION
cgGdFirgSaeis used to begin iteratiorver all of the state definitions contained within a conteSee
cgGetNextState for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGeFirgSaewas introduced in Cg 1.4.

SEE ALSO
cgGetNextState, cgGetNamedState, cglsState
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cgGetFirstStateAssignment(3) Cgre Runtime API cgGetFirstStateAssignment(3)

NAM E
cgGdFirsSaeAssgnment — get the first state assignment in a pass

SYNOPIS
#include <Cg/cg.h>

CGstateassignment cgGetFirstStateAssignment( CGpass pass );

PARAMETERS
pass Thepass from which to retne the first state assignment.

RETURN VALUES
Returns the firs€EGdaeassgnment object inpass

ReturnsNULL if passcontains no state assignments or an error occurs.

DESCRI PTION
cgGdFirsSaeAssgnment is used to begin iteratiorver all of the state assignment contained within a
pass. SeegGetNextStateAssignment for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGeFirsSaeAssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetNextStateAssignment, cglsStateAssignment
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cgGetFirstStruct®rameter(3) Cgore Runtime API cgGetFirstStructParameter(3)

NAM E
cgGeFir 2 SrudParameter — get the first child parameter from a struct parameter
SYNOPIS
#include <Cg/cg.h>
CGparameter cgGetFirstStructParameter( CGparameter param );
PARAMETERS
param  Specifiegshe struct parameterThis parameter must be of tyg®G_STRUCT (returned by
cgGetParameterType).
RETURN VALUES

Returns a handle to the first member parameter.
ReturnsNULL if param is not a struct or if some other error occurs.

DESCRI PTION
cgGeFir 2 SrudParameter returns the first member parameter of a struct param@&ter rest of the
members may be retried from the first member by iterating with cgGetNextParameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iparam is not a struct parameter.

HI STORY
cgGeFir 2 Srud Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParametergGetFirstParameter
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cgGetFirst&chnique(3) Cgoore Runtime API cgGetFirstTechnique(3)

NAM E
cgGeFir g Technique— get the first technique in an effect

SYNOPSS
#include <Cg/cg.h>

CGtechnique cgGetFirstTechnique( CGeffect effect );

PARAMETERS
effect  Theeffect from which to retriee the first technique.

RETURN VALUES
Returns the firs€EGtediniqueobject indf ed.

ReturnsNULL if &f e¢ contains no techniques or an error occurs.

DESCRI PTION
cgGeFirdTechniqueis used to begin iteratiorver all of the techniques contained within dest. See
cgGetNextTechnique for more information.

EXAMPLE S
Iterating through the techniques in an effect:

CGeffect effect = cgCreateEffectFromFile(context, cgfx_filename, NULL);
CGtechnique technique = cgGetFirstTechnique(effect);
while (technique) {

/I Do something with each technique

technique = cgGetNextTechnique(technique);

}
ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.
HI STORY
cgGeFir dTechniquewsas introduced in Cg 1.4.
SEE ALSO
cgGetFirstEchniqueAnnotation, cgGetNamedTechnigueAnnotation, cgGéerdiehnique,

cgGetNamedéchnique, cgslidateechnique, cgGetdsEchnique, cgGetichniqueEffect,
cgGetTechniqueName, cglsTechnique
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cgGetFirstEchniqueAnnotation(3) C@ore Runtime API cgGetFirstTechniqueAnnotation(3)

NAM E
cgGeFir dTechniqueAnnotation— get the first annotation of a technique

SYNOPI S
#include <Cg/cg.h>

CGannotation cgGetFirstTechniqgueAnnotation( CGtechnique tech );

PARAMETERS
tech Thetechnique from which to retwe the annotation.

RETURN VALUES
Returns the first annotation in thevgi technique.

ReturnsNULL if the technique has no annotations or an error occurs.

DESCRI PTION
The annotations associated with a technique can beveettising cgGeFir $ TechniqueAnnotation The
remainder of the techniqueanotations can be diseered by iterating through the parameters, calling
cgGetNextAnnotation to get to the next one.

EXAMPLE S
CGannotation ann = cgGetFirstTechniqueAnnotation( technique );
while( ann)

{

/* do something with ann */
ann = cgGetNextAnnotation( ann );

}

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGeFir dTechniqueAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetNamedTechniqueAnnotation, cgGetNextAnnotation
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cgGetFloatAnnotationdMues(3) CdCore Runtime API cgGetFloatAnnotationValues(3)

NAM E
cgGdFoaAnnataionValues- get a float-valued annotati@values

SYNOPS S
#include <Cg/cg.h>

const float * cgGetFloatAnnotationValues( CGannotation ann,
int * nvalues );

PARAMETERS
ann Theannotation from which the values will be rewed.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arrayfbda values. Thenumber of values in the array is returned viarthadues
parameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGeFlodaAnnataionValuesallows the application to retrve te value(s) of a floating-point typed
annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

HI STORY
cgGeFoaAnnataionValueswas introduced in Cg 1.4.
SEE ALSO
cgGetAnnotationype, cgGetintAnnotationValues, cgGetStringAnnotatiaio¥,

cgGetBoolAnnotationValues
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cgGetFloatStateAssignmeratvies(3) CdCore Runtime API cgGetFloatStateAssignmentValues(3)

NAM E
cgGeFoda SaeAssgnmentValues- get a float-valued state assignmentlues

SYNOPS S
#include <Cg/cg.h>

const float * cgGetFloatStateAssignmentValues( CGstateassignment sa,
int * nvalues );

PARAMETERS
sa Thestate assignment from which the values will be retde

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arrayfbda values. Thenumber of alues in the array is returned via thalues
parameter.

ReturnsNULL if an error occurs or if no values aneigable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGeFloda SaeAssgnmentValuesallows the application to retwe the value(s) of a floating-point typed
state assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
float type.

HI STORY
cgGeFloda SaeAssgnmentValueswas introduced in Cg 1.4.

SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetintStateAssigatuestV
cgGetBoolStateAssignmerdWies, cgGetStringStateAssignmesaitié,
cgGetProgramStateAssignmeatie, cgGetSamplerStateAssignmeaiti,
cgGetextureStateAssignmentValue
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cgGetintAnnotation®lues(3) CdCore Runtime API cgGetintAnnotationValues(3)

NAM E
cgGdl ntAnnataionValues- get an integer-valued annotatisnvalues

SYNOPS S
#include <Cg/cg.h>

const int * cgGetIntAnnotationValues( CGannotation ann,
int * nvalues );

PARAMETERS
ann Theannotation from which the values will be retwed.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arrayiot values. Thenumber of values in the array is returned viantaues
parameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGdl ntAnnataionValuesallows the application to retsie thevalue(s) of an int typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

HI STORY
cgGdl ntAnnataionValueswas introduced in Cg 1.4.
SEE ALSO
cgGetAnnotationype, cgGetFloatAnnotationValues, cgGetStringAnnotataog,

cgGetBoolAnnotationValues
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cgGetintStateAssignmendlties(3) CdCore Runtime API cgGetintStateAssignmentValues(3)

NAM E
cgGdl ntSaeA ssgnmentValues- get an int-valued state assignmenglues

SYNOPSS
#include <Cg/cg.h>

const int * cgGetintStateAssignmentValues( CGstateassignment sa,
int * nvalues );

PARAMETERS
sa Thestate assignment from which the values will be retde

nvdues Pointeto integer where the number of values returned will be stored.

RETURN VALUES
Returns a pointer to an arrayiot values. Thenumber of values in the array is returned viantaues
parameter.

ReturnsNULL if an error occurs or if no values aneigable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGdl ntSaeA ssgnmentValuesallows the application to retiie the value(s) of an integer typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .
CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of an
integer type.

HI STORY
cgGdl ntSaeA ssgnmentValueswas introduced in Cg 1.4.

SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState AssigalonestV
cgGetBoolStateAssignmerdWies, cgGetStringStateAssignmesaitié,
cgGetProgramStateAssignmeatie, cgGetSamplerStateAssignmeaith,
cgGetextureStateAssignmentValue
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cgGetLastErrorString(3) Cg@ore Runtime API cgGetlLastErrorString(3)

NAM E
cgGdlL as ErrarSting — get the current error condition

SYNOPSS
#include <Cg/cg.h>

const char * cgGetLastErrorString( CGerror * error );

PARAMETERS
error Apointer to &CGemar variable for returning the last error code.

RETURN VALUES
Returns the last error string.

ReturnsNULL if there was no error.

If em@r is notNULL , the last error code will be returned in the location specifiegmmyr. This is the
same value that would be returned by cgGetError.

DESCRI PTION
cgGdl asErrarSting returns the current error condition and error condition stritig.9milar to calling
cgGetErrorString with the result of cgGetErrdéfoweve in certain cases the error string may contain more
information about the specific error that last ocurred than what cgGetErrorString would return.

EXAMPLE S
CGerror error;
const char* errorString = cgGetLastErrorString( &error );

ERRORS
None.

HI STORY
cgGdl ag ErrarSting was introduced in Cg 1.2.

SEE ALSO
cgGetErrorcgGetErrorString
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cgGetlLastListing(3) Cgore Runtime API cgGetlastListing(3)

NAM E
cgGdlL adl iding — get the current listing text
SYNOPS S
#include <Cg/cg.h>
const char * cgGetLastListing( CGcontext context );
PARAMETERS
contxt Thecontext handle.
RETURN VALUES

Returns a NULL-terminated string containing the current listing text.
ReturnsNULL if no listing text is &ailable, or the listing text string is empty.

In all cases, the pointer returneddgGdl adl idingis only guaranteed to bahd until the next Cg entry
point not related to error reporting is callefdor example, calls to cgCreateProgram, cgCompileProgram,
cgCreateEffect, or cgValidateTechnique willdlidate aly previously-returned listing pointer.

DESCRI PTION
Each Cg contd maintains a NULL-terminated string containing warning and error messages generated by
the Cg compilerstate managers and the dik cgGdlL agdl iging allows applications and custom state
managers to query the listing text.

cgGdlL adl iding returns the currrent listing string for thevgn CGeontext. When a Cg runtime error
occurs, applications can use the listing text from the appropriatextémtprovide the user with detailed
information about the error.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGdlL adl iging was introduced in Cg 1.1.

SEE ALSO
cgSetLastListing, cgCreateContext, cgSetErrorHandler
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cgGetLockingPolig(3) CgCore Runtime API cgGetLockingPolicy(3)

NAM E
cgGdlL ockingPdlicy — get locking policy

SYNOPSS
#include <Cg/cg.h>

CGenum cgGetLockingPolicy( void );

PARAMETERS
None.

RETURN VALUES
Returns an enumerant indicating the current locking yolic

DESCRI PTION
cgGdlL okingPdlicy returns an enumerant indicating the current locking pdlar the library See
cgSetLockingPolig for more information.

EXAMPLE S
CGenum currentLockingPolicy = cgGetLockingPolicy();

ERRORS
None.

HI STORY
cgGdlL ockingPdlicy was introduced in Cg 2.0.

SEE ALSO
cgSetLockingPolicy
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cgGetMatrixRrameter(3) Cgore Runtime API cgGetMatrixParameter(3)

NAM E
cgGdM atrixParameter — gets the values from a matrix parameter

SYNOPS S

#include <Cg/cg.h>

/* TYPE is int, float, or double */

void cgGetMatrixParameter{ifd}{rc}( CGparameter param,

TYPE * matrix );

PARAMETERS

param  Theparameter from which the values will be returned.

matrix ~ An array of values into which the paramedevalue will be written. The array must he sze
equal to the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
The cgGdM atrixParameter functions retrige the value of a gen matrix parameter The functions are
available in various combinations.

There are versions of each function thatketait, floa or double values signified by the, f or d in the
function name.

There are versions of each function that specify the order in which malue&svshould be written to the
array Row-major copying is indicated lry while column-major is indicated lxy

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
The cgGdM atrixParameterfunctions were introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParametergiz@dParameterValues
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cgGetMatrixRrameterdc(3) Cg@ore Runtime API cgGetMatrixParameterdc(3)

NAM E
cgGdM atrixParameterdc — get the values from a matrix parameter

SYNOPSS
#include <Cg/cg.h>

void cgGetMatrixParameterdc( CGparameter param,
double * matrix );

PARAMETERS
param  Theparameter from which the values will be returned.

matrix  Anarray of doubles into which the matrix values will be written. The array mustdzz equal
to the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM arixParameterdc retrieves the values of the gén matrix parameter using column-major
ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGdM atrixParameterdcwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameterdr(3) Cg@ore Runtime API cgGetMatrixParameterdr(3)

NAM E
cgGdM atrixParameterdr — get the values from a matrix parameter
SYNOPSS
#include <Cg/cg.h>
void cgGetMatrixParameterdr( CGparameter param,
double * matrix );
PARAMETERS

param  Theparameter from which the values will be returned.

matrix  Anarray of doubles into which the matrix values will be written. The array mustdzz equal
to the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM atrixParameterdr retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeM atrixParameterdr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameterfc(3) Cgore Runtime API cgGetMatrixParameterfc(3)

NAM E
cgGdM atrixParameterfc — get the values from a matrix parameter
SYNOPS S
#include <Cg/cg.h>
void cgGetMatrixParameterfc( CGparameter param,
float * matrix );
PARAMETERS

param  Theparameter from which the values will be returned.

matrix ~ Anarray of floats into which the matrix values will be written. The array mwet §ee equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM atrixParameterfc retrieves the values of the gén matrix parameter using column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeM atrixParameterfc was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameterfr(3) Cgore Runtime API cgGetMatrixParameterfr(3)

NAM E
cgGdM atrixParameterfr — get the values from a matrix parameter
SYNOPS S
#include <Cg/cg.h>
void cgGetMatrixParameterfr( CGparameter param,
float * matrix );
PARAMETERS

param  Theparameter from which the values will be returned.

matrix ~ Anarray of floats into which the matrix values will be written. The array mwet §ee equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM atrixParameterfr retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeM atrixParameterfr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameteric(3) Cgore Runtime API cgGetMatrixParameteric(3)

NAM E
cgGdM atrixParameteric — get the values from a matrix parameter

SYNOPS S
#include <Cg/cg.h>

void cgGetMatrixParameteric( CGparameter param,
int * matrix );

PARAMETERS
param  Theparameter from which the values will be returned.

matrix ~ Anarray of ints into which the matrix values will be written. The array must Bae equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM atrixParameteric retrieves the values of the gén matrix parameter using column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGdM atrixParameteric was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameterir(3) Cgore Runtime API cgGetMatrixParameterir(3)

NAM E
cgGdM atrixParametenr — get the values from a matrix parameter
SYNOPS S
#include <Cg/cg.h>
void cgGetMatrixParameterir( CGparameter param,
int * matrix );
PARAMETERS

param  Theparameter from which the values will be returned.

matrix ~ Anarray of ints into which the matrix values will be written. The array must Bae equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGdM atrixParameterir retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGdM atrixParametenr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRrameterOrder(3) Cg@ore Runtime API cgGetMatrixParameterOrder(3)

NAM E
cgGdM atrixParameterOrder — get the rav or column order of a matrix parameter

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetMatrixParameterOrder( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
ReturnsCG_ROW_MAJOR for a row-major matrix parameter.

ReturnsCG_COL UMN_MAJOR for a column-major matrix parameter.
ReturnsCG_UNKNOWN for a parameter that is not a matrix.

DESCRI PTION
cgGdM atrixParameterOrder returns the rev or column order of a matrix parameter.
The Cg compiler supports #pragna jpack_matrix(row_maijor) or #pragna
pack_mairix(cdumn_mgar) for specifying the order of matrix parameteRow-major order is the Cg
default.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter param is not
a matrix parameter.

HI STORY
cgGdM atrixParameterOrder was introduced in Cg 2.2.

SEE ALSO
cgGetMatrixParametecgGetMatrixSize
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cgGetMatrixSize(3) Cgore Runtime API cgGetMatrixSize(3)

NAM E
cgGdM arixdze- get the size of one dimension of an array parameter

SYNOPS S
#include <Cg/cg.h>

void cgGetMatrixSize( CGtype type,
int * nrows,
int * ncols );

PARAMETERS
type Thetype enumerant.

nrows  Apointer to the location where the number of rowstiyiaehas will be written.
ncols Apointer to the location where the number of columnstiehas will be written.

RETURN VALUES
None.

DESCRI PTION
cgGeM arixdzewrites the number of rows and columns contained by the specified matrix type into
nrows and ncd s locations respeatély. If typeis not a matrix enumerant typ@,is written as both the
rows and columns size.

Contrast this routine with cgGetTypeSizes where the numbewsfand columns will be set trow and
1 column for both scalar and non-numeric types but émtar types, the number of rows and columns will
be set tdl row and N columns wherd is the number of components in the vector.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGeM atrixdzewas introduced in Cg 1.5.

SEE ALSO
cgGetMatrixParameterOrder cgGetArraybtalSize, cgGetArrayDimension, cgGetArrayBmeter,
cgGetTypeSizes
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cgGetNamedHEéct(3) CgCore Runtime API cgGetNamedEffect(3)

NAM E
cgGaNamedEff e¢ — get an effect from a context by name

SYNOPIS
#include <Cg/cg.h>

CGeffect cgGetNamedEffect( CGcontext context,
const char * name );

PARAMETERS
contxt Thecontext from which to retrie the effect.

name Thename of the effect to retxie.

RETURN VALUES
Returns the named effect if found.

ReturnsNULL if context has no effect correspondingritameor if an error occurs.

DESCRI PTION
The effects in a context can be retee directly by name usinggGaNamedEff e¢. The effect names can
be discoered by iterating through the cortes dfects (see cgGetFirstiett and cgGetNeaEffect) and
calling cgGetEffectName for each.

EXAMPLE S
/* get "simpleEffect" from context */
CGeffect effect = cgGetNamedEffect( context, "simpleEffect" );

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGaNamedEff e¢ was introduced in Cg 1.5.

SEE ALSO
cgGetEffectName, cgSetEffectName, cgGetFirstEffect, cgGetNextEffect
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cgGetNamedHEéctAnnotation(3) Cd-ore Runtime API cgGetNamedEffectAnnotation(3)

NAM E
cgGaNamedEff e¢Annatation — get an effect annotation by name
SYNOPI S
#include <Cg/cg.h>
CGannotation cgGetNamedEffectAnnotation( CGeffect effect,
const char * name );
PARAMETERS

effect Theeffect from which to retriee the annotation.
name Thename of the annotation to retree

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the effect has no annotation correspondingame

DESCRI PTION
The annotations associated with an effect can be wedriedirectly by name using
cgGaNamedEff e¢Annataion. The names of a fefct's annotations can be diseered by iterating
through the annotations (see cgGetFirstEffectAnnotation and cg@Ammtation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGeffect effect */
CGannotation ann = cgGetNamedEffectAnnotation( effect, "Apple" );

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

CG_INVALID_POINTER_ERROR is generated ihameis NULL .

HI STORY
cgGeaNamedEff e¢Annatation was introduced in Cg 1.5.

SEE ALSO
cgGetFirstEffectAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedEffectitameter(3) Cgore Runtime API cgGetNamedEffectParameter(3)

NAM E
cgGaNamedEff e¢Parameter — get an effect parameter by name

SYNOPSS
#include <Cg/cg.h>

CGparameter cgGetNamedEffectParameter( CGeffect effect,
const char * name );

PARAMETERS
effect  Theeffect from which to retriee the parameter.

name Thename of the parameter to retge

RETURN VALUES
Returns the named parameter from the effect.

ReturnsNULL if the effect has no parameter correspondingame

DESCRI PTION
The parameters of afett can be retrieed directly by name usinggGeNamedEff e¢Parameter. The
names of the parameters in a effect can be dsed by iterating through thefett's parameters (see
cgGetFirstEffectParameter and cgGetNextParameter), calling cgGetParameterName for each one in turn.

The given name may be of the fornfdo.bar[2]”, which retrieszes the second element of the arrdyat” in
a dructure named “foo”.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGdaNamedEff e¢ Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstEffectParameteigGetNextParametergGetParameterName, cgGetNamedParameter
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cgGetNamed&ameter(3) Cgore Runtime API cgGetNamedParameter(3)

NAM E
cgGdaNamedParameter — get a program parameter by name

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetNamedParameter( CGprogram program,
const char * name );

PARAMETERS
program Theprogram from which to retnie the parameter.

name Thename of the parameter to retge

RETURN VALUES
Returns the named parameter from the program.

ReturnsNULL if the program has no parameter correspondinatoe

DESCRI PTION
The parameters of a program can be regdeirectly by name usinggGaNamedParameter. The names
of the parameters in a program can be digeal by iterating through the prograsmparameters (see
cgGetNextParameter), calling cgGetParameterName for each one in turn.

The parameter name does novén@ be omplete name for a leaf hode parametesr example, if you
have Oy program with the following parameters :

struct FooStruct
{
float4 A;
float4 B;

I3

struct BarStruct

{
FooStruct Foo[2];

h

void main(BarStruct Bar[3])
{

[* .
}

The following leaf-node parameters will be generated :

Bar[0].Foo[0].A
Bar[0].Foo[0].B
Bar[0].Foo[1].A
Bar[0].Foo[1].B
Bar[1].Foo[0].A
Bar[1].Foo[0].B
Bar[1].Foo[1].A
Bar[1].Foo[1].B
Bar[2].Foo[0].A
Bar[2].Foo[0].B
Bar[2].Foo[1].A
Bar[2].Foo[1].B

A handle to an of the non-leaf arrays or structs can be directly obtained by using the appropriate name.
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cgGetNamed&ameter(3) Cgore Runtime API cgGetNamedParameter(3)

The following are a f&@ examples of namesalid names that may be used wijiGeNamedParameter
given the abee (g program :

"Bar"

"Bar[1]"
"Bar[1].Foo"
"Bar[1].Foo[0]"
"Bar[1].Foo[0].B"

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGeaNamed Parameterwas introduced in Cg 1.1.

SEE ALSO
cglsParametergGetFirstParametergGetNextParameteggGetArrayParametecgGetParameterName
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cgGetNamed&ameterAnnotation(3) Cgore Runtime API cgGetNamedParameterAnnotation(3)

NAM E
cgGdaNamed ParameterAnnotation — get a parameter annotation by name
SYNOPS S
#include <Cg/cg.h>
CGannotation cgGetNamedParameterAnnotation( CGparameter param,
const char * name );
PARAMETERS

param  Theparameter from which to retxie the annotation.
name Thename of the annotation to retréee

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the parameter has no annotation correspondimgiioe

DESCRI PTION
The annotations associated with a parameter can be vedtrigirecty by name using
cgGaNamedParameterAnnotation. The names of a parameteranotations can be diseered by
iterating through the annotations (see cgGetFarsii@eterAnnotation and cgGetNextAnnotation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGparameter param */
CGannotation ann = cgGetNamedParameterAnnotation( param, "Apple" );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGda Named ParameterAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetFirstParameterAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamed&ss(3) CdCore Runtime API cgGetNamedPass(3)

NAM E
cgGaNamedPass- get a technique pass by name

SYNOPS S
#include <Cg/cg.h>

CGpass cgGetNamedPass( CGtechnique tech,
const char * name );

PARAMETERS
tech Thetechnique from which to retne the pass.

name Thename of the pass to retree

RETURN VALUES
Returns the named pass from the technique.

ReturnsNULL if the technique has no pass correspondintatoe

DESCRI PTION
The passes of a technique can be netdalirectly by name usinggGaNamedPass The names of the
passes in a technique can be disoed by iterating through the technigsipasses (see cgGetFirstPass and
cgGetNextPass), calling cgGetPassName for each one in turn.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGaNamedPasswas introduced in Cg 1.4.

SEE ALSO
cgGetFirstPass, cgGetNextPass, cgGetPassName
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cgGetNamed&ssAnnotation(3) Cg@ore Runtime API cgGetNamedPassAnnotation(3)

NAM E
cgGaNamedPassAnnotation get a pass annotation by name
SYNOPI S
#include <Cg/cg.h>
CGannotation cgGetNamedPassAnnotation( CGpass pass,
const char * name );
PARAMETERS
pass Thepass from which to retne the annotation.

name Thename of the annotation to retree

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the pass has no annotation correspondinuatoe

DESCRI PTION
The annotations associated with a pass can be vestriedirectly by name using
cgGaNamedPassAnnotation The names of a passinnotations can be diseered by iterating through
the annotations (see cgGetFiasBAnnotation and cgGetNextAnnotation), calling cgGetAnnotationName
for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGpass pass */
CGannotation ann = cgGetNamedPassAnnotation( pass, "Apple");

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGeaNamedPassAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstPassAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedProgramAnnotation(3) Cgre Runtime API cgGetNamedProgramAnnotation(3)

NAM E
cgGdaNamed PrmgramAnnotation — get a program annotation by name
SYNOPS S
#include <Cg/cg.h>
CGannotation cgGetNamedProgramAnnotation( CGprogram program,
const char * name );
PARAMETERS

program Theprogram from which to retnie the annotation.
name Thename of the annotation to retréee

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the program has no annotation correspondingaine

DESCRI PTION
The annotations associated with a program can be wegtriedirectly by name using
cgGdaNamedPrmgramAnnotation. The names of a prograsnanotations can be diseered by iterating
through the annotations (see cgGetFirstProgramAnnotation and cg®&tNetation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGprogram program */
CGannotation ann = cgGetNamedProgramAnnotation( program, "Apple" );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGdaNamed PrmgramAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetFirstProgramAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedPrograraPameter(3) Cgore Runtime API cgGetNamedProgramParameter(3)

NAM E
cgGdaNamed PrmgramParameter — get a program parameter by name
SYNOPI S
#include <Cg/cg.h>
CGparameter cgGetNamedProgramParameter( CGprogram program,
CGenum name_space,
const char * name );
PARAMETERS
program Theprogram from which to retnie the parameter.

name_space Specifidse namespace of the parameter to iterate throGgincently CG_PROGRAM and
CG_GLOBAL are supported.

name Specifiethe name of the parameter to retee

RETURN VALUES
Returns the named parameter from the program.

ReturnsNULL if the program has no parameter correspondinaioe

DESCRI PTION
cgGaNamed PrmgramParameter is essentially identical to cgGetNamedParameter except it limits the
search of the parameter to the name space specifieahiey space

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.

HI STORY
cgGeaNamed PrmgramParameterwas introduced in Cg 1.2.

SEE ALSO
cgGetNamedParameter
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cgGetNamedSamplerState(3) Cgre Runtime API cgGetNamedSamplerState(3)

NAM E
cgGaNamedSamplerSae— get a sampler state by name

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetNamedSamplerState( CGcontext context,
const char * name );

PARAMETERS
contxt Thecontext from which to retriee the named sampler state.

name Thename of the state to retvie

RETURN VALUES
Returns the named sampler state.

ReturnsNULL if context is invalid or if context has no sampler states correspondingame

DESCRI PTION
The sampler states associated with a context, as specified saitipber_gateblock in an dect file, can
be retrieed directly by name usinggGeNamedSamplerSate

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL .

HI STORY
cgGaNamed SamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateArraySamplerState, cgCreateSamplerState, cgGetFirstSamplerState, cgSetSamplerState
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cgGetNamedSamplerStateAssignment(3) Qoge Runtime API cgGetNamedSamplerStateAssignment(3)

NAM E
cgGaNamedSamplerSaeAssgnment — get a sampler state assignment by name
SYNOPI S
#include <Cg/cg.h>
CGstateassignment cgGetNamedSamplerStateAssignment( CGparameter param,
const char * name );
PARAMETERS

param  Thesampler parameter from which to reteehe sampler state assignment.
name Thename of the state assignment to retie

RETURN VALUES
Returns the named sampler state assignment.

ReturnsNULL if the pass has no sampler state assignment correspondiagé

DESCRI PTION
The sampler state assignments associated wsmpler parameteras ecified with asampler sae
block in an effect file, can be retveel directly by name usinggGeNamedSamplerSateAssgnment.
The names of the sampler state assignments can bevaestdoy iterating through the sampkedate
assignments (see cgGetFirstSamplerStateAssignment and cgGetNextStateAssignment),
cgGetSamplerStateAssignmentState then cgGetStateName for each one in turn.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeaNamed SamplerSaeA ssgnment was introduced in Cg 1.4.

SEE ALSO

calling

cglsStateAssignment, cgGetFirstSamplerStateAssignment, cgGetNextStateAssignment, cgGetStateName
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cgGetNamedState(3) CZpre Runtime API cgGetNamedState(3)

NAM E
cgGaNamedSae— get a context state by name

SYNOPIS
#include <Cg/cg.h>

CGstate cgGetNamedState( CGcontext context,
const char * name );

PARAMETERS
contxt Thecontext from which to retrie the state.

name Thename of the state to retvie

RETURN VALUES
Returns the named state from the context.

ReturnsNULL if the context has no state correspondingame

DESCRI PTION
The states of a context can be regedirectly by name usinggGaNamedSae The names of the states
in a contgt can be disoeered by iterating through the conmtes dates (see cgGetFirstState and
cgGetNextState), calling cgGetStateName for each one in turn.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ihameis NULL .

HI STORY
cgGaNamedSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateState, cgGetFirstState, cgGetNextState, cgGetStateEnumerantName, cgGetStateEaumerantV
cgGetStateName, cgGetStateType, cglsState
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cgGetNamedStateAssignment(3) Cgre Runtime API cgGetNamedStateAssignment(3)

NAM E
cgGaNamedSaeA ssgnment — get a pass state assignment by name
SYNOPIS
#include <Cg/cg.h>
CGstateassignment cgGetNamedStateAssignment( CGpass pass,
const char * name );
PARAMETERS
pass Thepass from which to retve the state assignment.

name Thename of the state assignment to retie

RETURN VALUES
Returns the named state assignment from the pass.

ReturnsNULL if the pass has no state assignment correspondmanme

DESCRI PTION
The state assignments of a pass can be vedridrectly by name usinggGeaNamedSateA ssgnment.
The names of the state assignments in a pass can beet@scty iterating through the passiate

assignments (see cgGetFirstStateAssignment and cgGetNextStateAssignment), calling
cgGetStateAssignmentState then cgGetStateName for each one in turn.
EXAMPLE S
to-be-written
ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipassis not a valid pass.
HI STORY
cgGaNamedSaeA ssgnment was introduced in Cg 1.4.
SEE ALSO
cglsStateAssignment, cgGetFirstStateAssignment, cgQtSheeAssignment,

cgGetStateAssignmentState, cgGetStateName
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cgGetNamedStructHPameter(3) Cg&ore Runtime API cgGetNamedStructParameter(3)

NAM E
cgGaNamed Srud Parameter — get a struct parameter by name

SYNOPSS
#include <Cg/cg.h>

CGparameter cgGetNamedStructParameter( CGparameter param,
const char * name );

PARAMETERS
param  Thestruct parameter from which to retreethe member parameter.

name Thename of the member parameter to retie

RETURN VALUES
Returns the member parameter from thergiruct.

ReturnsNULL if the struct has no member parameter correspondingna

DESCRI PTION
The member parameters of a struct parameter may be vedtridirectly by name using
cgGeNamed Srud Parameter.

The names of the parameters in a struct may be wdigb by iterating through the structimember
parameters (see cgGetFirstStructParameter and cg@eameter), and calling cgGetmeterName for
each one in turn.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iparam is not a struct parameter.

HI STORY
cgGeNamed Srud Parameterwas introduced in Cg 1.2.

SEE ALSO
cgGetFirstStructParametegGetNextParameteggGetParameterName

Cg Toolkit 2.2 179



cgGetNamedSul#Pameter(3) Cgore Runtime API cgGetNamedSubParameter(3)

NAM E
cgGaNamedSulParameter — gets a “shallow” or ‘‘deep’ parameter from an aggrde parameter (ie
struct, arrayetc.)

SYNOPSS
#include <Cg/cg.h>

CGparameter cgGetNamedSubParameter( CGparameter param,
const char * name );

PARAMETERS
param  Aggrgae parameter.

name Name®f the parameter inside the aggpke parameter (param) being requested.

RETURN VALUES
Returns the named parameter.

ReturnsNULL if param has no parameter correspondingnéme

DESCRI PTION
cgGaNamedSulParameter is a generalized parameter getter function that will nefriparameters,
including deep parameters, of an aggte parameter type such as a structure or an array.

EXAMPLE S
CGparameter parent = cgGetNamedParameter( program, "someParameter" );
CGparameter deepChild = cgGetNamedSubParameter( parent, "foo.list[3].item" );

/* Note: 'deepChild’ is the same parameter returned by:
cgGetNamedParameter( program, "someParameter.foo.list[3].item™ ); */

ERRORS
None.

HI STORY
cgGaNamed SulParameterwas introduced in Cg 1.5.

SEE ALSO
cgGetNamedParametegGetNamedStructParametegGetArrayParameter
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cgGetNameddchnique(3) Cgoore Runtime API cgGetNamedTechnique(3)

NAM E
cgGaNamedTechnique-— get an effect technique by name

SYNOPIS
#include <Cg/cg.h>

CGtechnique cgGetNamedTechnique( CGeffect effect,
const char * name );

PARAMETERS
effect  Theeffect from which to retriee the technique.

name Thename of the technique to retree

RETURN VALUES
Returns the named technique from the effect.

ReturnsNULL if the effect has no technique correspondingame

DESCRI PTION
The techniques of an effect can be resikdirectly by name usinggGaNamedTechnique The names
of the techniques in a fett can be disa@red by iterating through the fett's techniques (see
cgGetFirstTechnique and cgGetNextTechnique), calling cgGetTechniqueName for each one in turn.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeaNamedTechniquewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechnique, cgGetNextTechnique, cgGetTechniqueName
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cgGetNamedd@chniqueAnnotation(3) C@ore Runtime API cgGetNamedTechnigueAnnotation(3)

NAM E
cgGeaNamedTechnigueAnnotation— get a technique annotation by name
SYNOPI S
#include <Cg/cg.h>
CGannotation cgGetNamedTechniqueAnnotation( CGtechnique tech,
const char * name );
PARAMETERS
tech Thetechnique from which to retwe the annotation.

name Thename of the annotation to retree

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the technique has no annotation correspondiname

DESCRI PTION
The annotations associated with a technique can be veetrigirectly by name using
cgGaNamedTechnigueAnnotation The names of a techniggeanotations can be diseged by
iterating through the annotations (see cgGetRadimiqueAnnotation and cgGetNextAnnotation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGtechnique technique */
CGannotation ann = cgGetNamedTechnigueAnnotation( technique, "Apple" );

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERMROR is generated ifed is not a valid technique.

HI STORY
cgGdaNamedTechnigueAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechniqueAnnotation, cgGetNextAnnotation, cgGetAnnotationName

Cg Toolkit 2.2 182



cgGetNamedUseype(3) CgCore Runtime API cgGetNamedUserType(3)

NAM E
cgGaNamedUserType— get enumerant associated with type name

SYNOPIS
#include <Cg/cg.h>

CGtype cgGetNamedUserType( CGhandle handle,
const char * name );

PARAMETERS
handle TheCGprmgram or CGdf et in which the type is defined.

name Astring containing the case-sensitiype name.

RETURN VALUES
Returns the type enumerant associated nathe

ReturnsCG_UNKNOWN_TYPE if no such type exists.

DESCRI PTION
cgGaNamedUserType returns the enumerant associated with the named type defined in the constuct
associated withandle which may be £Gprogram or CGdf et.

For a gven type name, the enumerant returned by this entry point is guaranteed to be identical if called
with either anrCGdf e¢ handle, or £Gprogram that is defined within that effect.

If two programs in the same cortedefine a type using identical names and definitions, the associated
enumerants are also guaranteed to be identical.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ifiandleis not a valid program or effect.

HI STORY
cgGaNamedUserTypewas introduced in Cg 1.2.

SEE ALSO
cgGetUserType, cgGetType
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cgGetNatAnnotation(3) CdCore Runtime API cgGetNextAnnotation(3)

NAM E
cgGeaNextAnnatation — iterate through annotations

SYNOPS S
#include <Cg/cg.h>

CGannotation cgGetNextAnnotation( CGannotation ann );

PARAMETERS
ann Thecurrent annotation.

RETURN VALUES
Returns the next annotation in the sequence of annotations associated with the annotated object.

ReturnsNULL whenann is the last annotation.

DESCRI PTION
The annotations associated with a paramekess, technique, or program can be iterates by using
cgGdNextAnnaotation.

Note that no specific order of wasal is defined by this mechanism. The only guarantee is that each
annotation will be visited exactly once.

EXAMPLE S
CGannotation ann = cgGetFirstParameterAnnotation( param );
while( ann)
{
/* do something with ann */
ann = cgGetNextAnnotation( ann );

}
ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.
HI STORY
cgGeaNextAnnatation was introduced in Cg 1.4.
SEE ALSO
cgGetFirstBrameterAnnotation, cgGetFirstPassAnnotation, cgGetErhtiiqueAnnotation,
cgGetFirstProgramAnnotation, cgGetNamedParameterAnnotation, cgGetNmswadRotation,

cgGetNamedTechniqueAnnotation, cgGetNamedProgramAnnotation, cglsAnnotation
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cgGetNextEfect(3) CgCore Runtime API cgGetNextEffect(3)

NAM E
cgGeNextEff e — iterate through effects in a context
SYNOPI S
#include <Cg/cg.h>
CGeffect cgGetNextEffect( CGeffect effect );
PARAMETERS
effect  Thecurrent effect.
RETURN VALUES

Returns the next effect in the contstiternal sequence of effects.
ReturnaNULL whendf et is the last effect in the context.

DESCRI PTION
The effects within a context can be iteratedravith cgGeNextEff ed.

Note that no specific order of Wasal is defined by this mechanisfhe only guarantee is that eacfeet
will be visited exactly once. No guarantees can be made if effects are created or deleted during iteration.

EXAMPLE S
CGeffect effect = cgGetFirstEffect( context );
while( effect )

{

/* do something with effect */
effect = cgGetNextEffect( effect );

}

ERRORS
CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgGeNextEff e¢ was introduced in Cg 1.4.

SEE ALSO
cgGetFirstEffect
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cgGetNextLeafBrameter(3) Cgore Runtime API cgGetNextLeafParameter(3)

NAM E
cgGe Nextl. eaf Parameter — get the next leaf parameter in a program or effect

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetNextLeafParameter( CGparameter param );

PARAMETERS
param  Thesurrent leaf parameter.

RETURN VALUES
Returns the next le&@Gpar ameer object.

ReturnsNULL if param is invalid or if the program or effect from which the iteration started does et ha
ary more leaf parameters.

DESCRI PTION
cgGe Nextl. eaf Parameter returns the next leaf parameter (not struct or array parameters) following a
given leaf parameter.

In a similar mannerthe leaf parameters in anfedt can be iteratedver starting with a call to
cgGetFirstLeafEffectParameter.

EXAMPLE S
CGparameter leaf = cgGetFirstLeafParameter( program );
while(leaf)
{
/* Do stuff with leaf */
leaf = cgGetNextLeafParameter( leaf );

}
ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
HI STORY
cgGe Nextl eaf Parameterwas introduced in Cg 1.1.
SEE ALSO

cgGetFirstLeafParametegGetFirstLeafEffectParameter
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cgGetNextBrameter(3) Cgore Runtime API cgGetNextParameter(3)

NAM E
cgGe Next Parameter — iterate through a prograsor dfect's parameters

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetNextParameter( CGparameter current );

PARAMETERS
current  Thecurrent parameter.

RETURN VALUES
Returns the next parameter in the program or eff@dernal sequence of parameters.

ReturnsNULL whencurrent is the last parameter in the program or effect.

DESCRI PTION
The parameters of a program orfeef can be iterated ver using cgGeNextParameter with
cgGetFirstParameterr agGetArrayParameter.

Similarly, the parameters in an effect can be iterates siarting with a call to cgGetFirstEffectParameter.

Note that no specific order of wasal is defined by this mechanism. The only guarantee is that each
parameter will be visited exactly once.

EXAMPLE S
void RecurseParams( CGparameter param )

{
if(!param)
return;

do

{
switch(cgGetParameterType(param))

{
case CG_STRUCT :

RecurseParams(cgGetFirstStructParameter(param));
break;

case CG_ARRAY :

{
int ArraySize = cgGetArraySize(param, 0);
int i;
for(i=0; i < ArraySize; ++i)

RecurseParams(cgGetArrayParameter(param, i));

}

break;

default :
/* Do stuff to param */

}

} while((param = cgGetNextParameter(param)) != 0);
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cgGetNextBrameter(3) Cgore Runtime API cgGetNextParameter(3)

void RecurseParamsinProgram( CGprogram program )

{
}

RecurseParams( cgGetFirstParameter( program ) );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGe Next Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetFirstParameter cgGetFirstEffectParameter cgGetFirstStructParameter cgGetArrayParameter,
cgGetParameterType
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cgGetNextRss(3) CdCore Runtime API

NAM E
cgGaNextPass- iterate through the passes in a technique

SYNOPSS
#include <Cg/cg.h>

CGpass cgGetNextPass( CGpass pass );

PARAMETERS
pass Theurrent pass.

RETURN VALUES
Returns the next pass in the techniguaternal sequence of passes.

ReturnaNULL whenpasss the last pass in the technique.

DESCRI PTION
The passes within a technigue can be iteratedusing cgGeNext Pass

Passes are returned in the order defined in the technique.

EXAMPLE S
CGpass pass = cgGetFirstPass( technique );
while( pass )

{
/* do something with pass */
pass = cgGetNextPass( pass )

}

ERRORS

CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGaNextPassvas introduced in Cg 1.4.

SEE ALSO
cgGetFirstPass, cgGetNamedPass, cglsPass
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cgGetNatProgram(3) Cd-ore Runtime API cgGetNextProgram(3)

NAM E
cgGe Next Prmgram - iterate through programs in a context
SYNOPIS
#include <Cg/cg.h>
CGprogram cgGetNextProgram( CGprogram program );
PARAMETERS
program Thecurrent program.
RETURN VALUES

Returns the next program in the contextternal sequence of programs.
ReturnaNULL whenpr@gram is the last program in the context.

DESCRI PTION
The programs within a context can be iterates by using cgGe Next Prmgram.

Note that no specific order of wasal is defined by this mechanism. The only guarantee is that each
program will be visited exactly once. No guarantees can be made if programs are generated or deleted
during iteration.

EXAMPLE S
CGprogram program = cgGetFirstProgram( context );
while( program )

/* do something with program */
program = cgGetNextProgram( program )

}
ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.
HI STORY
cgGe Next Prmgram was introduced in Cg 1.1.
SEE ALSO

cgGetFirstProgram, cgCreateProgram, cgDestroyProgram, cglsProgram
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cgGetNatState(3) CdCore Runtime API cgGetNextState(3)

NAM E
cgGeNextSae- iterate through states in a context
SYNOPI S
#include <Cg/cg.h>
CGstate cgGetNextState( CGstate state );
PARAMETERS
state Thecurrent state.
RETURN VALUES

Returns the next state in the contextternal sequence of states.
ReturnaNULL whendaeis the last state in the context.

DESCRI PTION
The states within a context can be iteratest asingcgGeNextSae

Note that no specific order of Wasal is defined by this mechanismhe only guarantee is that each state
will be visited exactly once. No guarantees can be made if states are created or deleted during iteration.

EXAMPLE S
CGstate state = cgGetFirstState( context );
while( state )

{

/* do something with state */
state = cgGetNextState( state )

}

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGeaNextSaewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstState, cgGetNamedState, cgCreateState, cglsState
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cgGetNatStateAssignment(3) CQgore Runtime API cgGetNextStateAssignment(3)

NAM E
cgGaNextSaeAssgnment — iterate through state assignments in a pass
SYNOPSS
#include <Cg/cg.h>
CGstateassignment cgGetNextStateAssignment( CGstateassignment sa );
PARAMETERS
sa Thecurrent state assignment.
RETURN VALUES

Returns the next state assignment in the pass’ internal sequence of state assignments.
ReturnsNULL whenpragis the last state assignment in the pass.

DESCRI PTION
The state assignments within a pass can be iteragethyusing cgGaNext S aeA ssgnment.

State assignments are returned in the same order specified in the pass in the effect.

EXAMPLE S
CGstateassignment sa = cgGetFirstStateAssignment( pass );
while( sa)

{

/* do something with sa */
sa = cgGetNextStateAssignment( sa )

}

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGeaNextSaeA ssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetFirstStateAssignment, cgGetNamedStateAssignment, cglsStateAssignment
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cgGetNextE&chnique(3) Cgoore Runtime API cgGetNextTechnique(3)

NAM E
cgGeNextTechnique- iterate through techniques in a effect

SYNOPIS
#include <Cg/cg.h>

CGtechnique cgGetNextTechnique( CGtechnique tech );

PARAMETERS
tech Thecurrent technique.

RETURN VALUES
Returns the next technique in the effeatternal sequence of techniques.

ReturnaNULL whented is the last technique in the effect.

DESCRI PTION
The techniques within a effect can be iterates asingcgGeéNextTechnique

Note that no specific order of wasal is defined by this mechanism. The only guarantee is that each
technique will be visited exactly once.

EXAMPLE S
CGtechnique tech = cgGetFirstTechnique( effect );
while( tech )

{

/* do something with tech */
tech = cgGetNextTechnique( tech )

}

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGeNextTechniquewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechnique, cgGetNamedTechnique
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cgGetNumConnectedTaPameters(3) Cg@ore Runtime API cgGetNumConnectedToParameters(3)

NAM E
cgGaNumConnededToParameters— gets the number of connected destination parameters

SYNOPI S
#include <Cg/cg.h>

int cgGetNumConnectedToParameters( CGparameter param );

PARAMETERS
param  Thesource parameter.

RETURN VALUES
Returns the number of destination parameters connecypenam.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGaNumConned¢edToParametersreturns the number of destination parameters connected to the source
parameteparam. It's primarily used with cgGetConnectedToParameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGaNumConnet¢edToParameterswas introduced in Cg 1.2.

SEE ALSO
cgConnectParameteigGetConnectedParametegGetConnectedToParameter
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cgGetNumDependentAnnotaticameters(3) CGore Runtime APIcgGetNumDependentAnnotationParameters(3)

NAM E
cgGaNumDependentAnnotaionParameters — get the number of &ct parameters on which an
annotation depends

SYNOPI S
#include <Cg/cg.h>

int cgGetNumDependentAnnotationParameters( CGannotation ann );

PARAMETERS
ann Theannotation handle.

RETURN VALUES
Returns the number of parameters on wiaich depends.

DESCRI PTION
Annotations in CgFX files may include references to one or méeetgfarameters on the right hand side
of  the annotation that are used for computing the annotation\alue.
cgGaNumDependentAnnotaionParameters returns the total number of such parameters.
cgGetDependentAnnotationParameter can then be used to itewatieese parameters.

This information can be useful for applications that wish to cacheatbes/of annotations so that yrean
determine which annotations may change as the result of changing a particular paraaheter’

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGaNumDependentAnnotationParameterswas introduced in Cg 1.4.

SEE ALSO
cgGetDependentAnnotationParametgGetNumDependentStateAssignmentParameters
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cgGetNumDependentStateAssignmentPar&gebas Huntincg BEINumMDependentStateAssignmentParameters(3)

NAM E
cgGaNumDependent SateA ssgnmentParameters — get the number of &fct parameters on which a
state assignment depends

SYNOPIS
#include <Cg/cg.h>

int cgGetNumDependentStateAssignmentParameters( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle.

RETURN VALUES
Returns the number of parameters on wisatlepends.

DESCRI PTION
State assignments in CgFX passes may include references to one orfeairpagémeters on the right
hand side of the state assignment that are used for computing the state assignaieat’
cgGaNumDependentSateA ssgnmentParameters returns the total number of such parameters.
cgGetDependentStateAssignmentParameter can then be used to verrditese parameters.

This information can be useful for applications that wish to cache ahess of state assignments for
customized state mangement so thay @ determine which state assignments may change as the result
of changing a parametsnialue.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGaNumDependent S ateA ssgnment Parameterswas introduced in Cg 1.4.

SEE ALSO
cgGetDependentStateAssignmentParametgyGetFirstStateAssignment, cgGetNamedStateAssignment,
cgGetNumDependentAnnotationParameters

Cg Toolkit 2.2 196



cgGetNumParenypes(3) CdCore Runtime API cgGetNumParentTypes(3)

NAM E
cgGaNumParentTypes- gets the number of parent types of eegitype

SYNOPS S
#include <Cg/cg.h>

int cgGetNumParentTypes( CGtype type );

PARAMETERS
type Thechild type.

RETURN VALUES
Returns the number of parent types.

Returns0if there are no parents.

DESCRI PTION
cgGaNumParentTypesreturns the number of parents from whigpeinherits.

A parent type is one from which thevgn type inherits, or an interface type that theegitype implements.

Note that the current Cg language specification implies that a type may walg l#agle parent type—
an interface implemented by the/gn type.

EXAMPLE S
Given the type definitions:

interface myiface {
float4 eval(void);

h

struct mystruct : myiface {
float4 value;
float4 eval(void ) { return value; }

h

mydrud has a single parent typayiface

ERRORS
None.

HI STORY
cgGeaNumParentTypeswas introduced in Cg 1.2.

SEE ALSO
cgGetParentType
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cgGetNumProgrambDomains(3) @yre Runtime API cgGetNumProgrambDomains(3)

NAM E
cgGaNumPragramDomains- get the number of domains in a combined program

SYNOPS S
#include <Cg/cg.h>

int cgGetNumProgrambDomains( CGprogram program );

PARAMETERS
program Thecombined program object to be queried.

RETURN VALUES
Returns the number of domains in the combined progragram.

Returns0if an error occurs.

DESCRI PTION
cgGaNumPragramDomainsreturns the number of domains in a combined programekample, if the
combined program contained ertex program and a fragment prograogGe NumPr@gramDomainswill
return 2.

cgGeaNumPr@gramDomainswill always returnl for a non-combined program.

EXAMPLE S
CGprogram combined = cgCombinePrograms2( progl, prog2 );
int numDomains = cgGetNumProgramDomains( combined );
/* numDomains == 2 */

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGeaNumPramgramDomainswas introduced in Cg 1.5.

SEE ALSO
cgGetProfileDomain, cgGetProgramDomainProfile, cgGetProgramDomainProgram
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cgGetNumStateEnumerants(3) Cgre Runtime API cgGetNumStateEnumerants(3)

NAM E
cgGaNumS3aeEnumerants— gets the number of enumerants associated with a state

SYNOPIS
#include <Cg/cg.h>

int cgGetNumStateEnumerants( CGstate state );

PARAMETERS
state Thestate from which to retne the number of associated enumerants.

RETURN VALUES
Returns the number of enumerants associateddrate

Returns0if an error occurs.

DESCRI PTION
cgGaNum3aeEnumerants returns the number of enumerants associated withven dCGdae
Enumerants can be added t6@daeusing cgAddStateEnumerant.

EXAMPLE S
int value;
char* pName;

int nEnums = cgGetNumStateEnumerants(state);

for (ii=0; ii<nEnums; ++ii) {
pName = cgGetStateEnumerant(state, ii, &value );
printf("%i: %s %i\n", ii+1, pName, value);

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGaNumS3aeEnumerantswas introduced in Cg 2.2.

SEE ALSO
cgAddStateEnumerant, cgGetStateEnumerant, cgGetStateEnumerantName, cgGetStateEnumerantValue
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cgGetNumSupportedProfiles(3) Cgre Runtime API cgGetNumSupportedProfiles(3)

NAM E
cgGaNumSupported Profiles— get the number of supported profiles

SYNOPI S
#include <Cg/cg.h>

int cgGetNumSupportedProfiles( void );

PARAMETERS
None.

RETURN VALUES
Returns the number of profiles supported by this version of Cg.

DESCRI PTION
cgGaNumSupported Profilesprovides the number of profiles which are supported by this version of the
Cg library.

Note that a profile may be recognized by Cg but not supported by the platform on which the application is
currently running. A graphicsAPI specific routine such as cgGLIsProfileSupported must still be used to
determine if the currer@PUand drver combination supports agn profile.

EXAMPLE S
CGprofile profile;
int nProfiles;
int ii;

nProfiles = cgGetNumSupportedProfiles();
printf("NumSupportedProfiles: %i\n", nProfiles);

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);
printf("SupportedProfile %i: %s %i\n", ii, cgGetProfileString(profile),
cgGetProfile(cgGetProfileString(profile)));

ERRORS
None.

HI STORY
cgGaNumSupparted Profileswas introduced in Cg 2.2.

SEE ALSO
cgGetSupportedProfile, cglsProfileSupported, cgGetProfilePropertggGLIsProfileSupported,
cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported, cgGetProfileString, cgGetProfile
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cgGetNumUsenjpes(3) CdCore Runtime API cgGetNumUserTypes(3)

NAM E
cgGaNumUserTypes- get number of user-defined types in a program or effect
SYNOPI S
#include <Cg/cg.h>
int cgGetNumUserTypes( CGhandle handle );
PARAMETERS
handle TheCGprmgram or CGdf et in which the types are defined.
RETURN VALUES
Returns the number of user defined types.
DESCRI PTION
cgGaNumUserTypesreturns the number of user-defined types invangCGpraogram or CGef ed.
EXAMPLE S
to-be-written
ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ithandle is not a valid program or fefct
handle.
HI STORY
cgGaNumUserTypeswas introduced in Cg 1.2.
SEE ALSO

cgGetUserType, cgGetNamedUserType
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cgGetRrameterBaseResource(3) Cgre Runtime API cgGetParameterBaseResource(3)

NAM E
cgGd ParameterBaseResme— get a parametes’base resource

SYNOPSS
#include <Cg/cg.h>

CGresource cgGetParameterBaseResource( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the base resourcepaf am.

ReturnsCG_UNDEFINED if no base resource exists for theegi parameter.

DESCRI PTION
cgGd ParameterBaseResmeallows the application to retwe the base resource for a parameter in a Cg
program. Thebase resource is the first resource in a set of sequential resdsocegample, if a gren
parameter has a resourceG$_ATTR7, it's base resource would &G_ATTRO. Only parameters with
resources whose name ends with a number wilk ha lase resourceFor al other parameters the
undefined resoura2G_UNDEFINED will be returned.

The numerical portion of the resource may be netdevith cgGetRrameterResourcelntle For example,
if the resource for a gén parameter i€G_ATTR7, cgGetParameterResourcelndeill return 7.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s)\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)));

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a leaf node.

HI STORY
cgGd ParameterBaseResmewas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetParameterResourcelndex, cgGetResourceString
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cgGetParameterBasgie(3) CgCore Runtime API cgGetParameterBaseType(3)

NAM E
cgGd ParameterBas&ype— get a program parametsitase type

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetParameterBaseType( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the base type enumerarparfam.

ReturnsCG_UNKNOWN_TYPE if an error occurs.

DESCRI PTION
cgGd ParameterBas&ypeallows the application to retsie the base type of a parameter.

If param is of a numeric type (scalarector or matrix), the scalar enumerant correspondingdam’s
type will be returned.For example, ifparam is of typeCG_HL OAT4x3 cgGd ParameterBas&ype will
returnCG_FL OAT.

If param is an arraythe base type of the array elements will be returned.
If param is a structure, its type-specific enumerant will be returned, as per cgGetParameterNamedType.

Otherwise param’s type enumerant will be returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterBas&ypewas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterNamedType, cgGetType, cgGetTypeString, cgGetParameterClass
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cgGetParameterBufferings) CgCore Runtime API cgGetParameterBufferindex(3)

NAM E
cgGd ParameterBufferindex — get buffer inde& by parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterBufferindex( CGparameter param );

PARAMETERS
param  Theparameter for which the associated buffer ind@l be retrieved.

RETURN VALUES
Returns the indefor the buffer to whiclpar am belongs.

Returns-1if param does not belong to a buffer or an error occurs.

DESCRI PTION
cgGd ParameterBufferindex returns the indefor the luffer to which a parameter belongH. param
does not belong to a bufféhen-1is returned.

EXAMPLE S
int index = cgGetParameterBufferindex( myParam );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterBufferindex was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferOffset, cgGetParameterResourceSize
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cgGetParameterBuffer@et(3) CgCore Runtime API cgGetParameterBufferOffset(3)

NAM E
cgGd ParameterBufferOffset — get a parametes’huffer offset

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterBufferOffset( CGparameter param );

PARAMETERS
param  Theparameter for which the buffer offset will be regad.

RETURN VALUES
Returns the buffer offset fqrar am.

Returns-1if param does not belong to a buffer or an error occurs.

DESCRI PTION
cgGd ParameterBufferOffset returns the bffer offset associated with a parametér param does not
belong to a buffetthen—1is returned.

EXAMPLE S
int offset = cgGetParameterBufferOffset( myParam );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterBufferOffset was introduced in Cg 2.0.

SEE ALSO
cgGetParameterBufferindex, cgGetParameterResourceSize
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cgGetRrameterClass(3) Qgore Runtime API cgGetParameterClass(3)

NAM E
cgGd ParameterClass- get a parametes’dass

SYNOPIS
#include <Cg/cg.h>

CGparameterclass cgGetParameterClass( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the parameter class enumerapaodm.

ReturnsCG_PARAMETERCLASS_UNKNGDWN if an error occurs.

DESCRI PTION
cgGd ParameterClassllows the application to retsie the class of a parameter.

The returnedCGpar amdaclassvalue enumerates the highstt parameter classes:

CG_PARAMETERCLASS_SCALAR
The parameter is of a scalar type, sucB@dNT, or CG_FL OAT.

CG_PARAMETERCLASS_VECTTOR
The parameter is of a vector type, sucike@siNT1, or CG_FL OAT4.

CG_PARAMETERCIASS_MAATRIX
The parameter is of a matrix type, suctC&s INT 1x1, or CG_FL OAT4x4.

CG_PARAMETERCLASS_STRUCT
The parameter is a struct or interface.

CG_PARAMETERCLASS_ARRAAY
The parameter is an array.

CG_PARAMETERCLASS_SAMPLER
The parameter is a sampler.

CG_PARAMETERCLASS_OBJECT
The parameter is a texture, string, or program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterClassvas introduced in Cg 1.4.

SEE ALSO
cgGetRrameterClassString, cgGetParameterClassEnum, ca@ntbterype, cgGetype,
cgGetTypeString
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cgGetRrameterClasseEnum(3) @ypre Runtime API cgGetParameterClassEnum(3)

NAM E
cgGd ParameterClassEnum- get the enumerant associated with a parameter class name

SYNOPSS
#include <Cg/cg.h>

CGparameterclass cgGetParameterClassEnum( const char * pString );

PARAMETERS
pString Astring containing the case-sensitiprameter class name.

RETURN VALUES
Returns the parameter class enumerant associateg Siimg.

ReturnsCG_PARAMETERCLASS_UNKNGDWN if the given parameter class does not exist.

DESCRI PTION
cgGd ParameterClassEnunreturns the enumerant associated with a parameter class name.

EXAMPLE S
CGparameterclass structParameterClass = cgGetParameterClassEnum("struct");

if(cgGetParameterClassEnum(myparam) == structParameterClass)

{
}

/* Do struct stuff */

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ipSiring is NULL .

HI STORY
cgGd ParameterClassEnunwas introduced in Cg 2.2.

SEE ALSO
cgGetParameterClassString, cgGetParameterClass, cgGetTypeClass
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cgGetRrameterClassString(3) @pre Runtime API cgGetParameterClassString(3)

NAM E
cgGd ParameterClassSting- get the name associated with a parameter class enumerant

SYNOPI S
#include <Cg/cg.h>

const char * cgGetParameterClassString( CGparameterclass parameterclass );

PARAMETERS
parameterclass
The parameter class enumerant.

RETURN VALUES
Returns the name associated vptnameeclass

Returns “unknowri’if paraméerclasss not a valid parameter class.

DESCRI PTION
cgGd ParameterClassStingreturns the name associated with a parameter class enumerant.

EXAMPLE S
static void dumpCgParameterinfo(CGparameter parameter)

{
[* ¥
const char* p = cgGetParameterClassString(cgGetParameterType(parameter));
if (p){
printf(" ParameterClass: %s\n", p);
}
[* ¥
}
ERRORS
None.
HI STORY
cgGd ParameterClassStingwas introduced in Cg 2.2.
SEE ALSO

cgGetParameterClassEnum, cgGetParameterClass, cgGetTypeClass
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cgGetRrameterColumns(3) Qgore Runtime API cgGetParameterColumns(3)

NAM E
cgGd ParameterColumns— get number of parameter columns

SYNOPSS
#include <Cg/cg.h>

int cgGetParameterColumns( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the number of columns associated with the typar @m is a numeric type or an array of numeric

types.
ReturnsD otherwise.

DESCRI PTION
cgGd ParameterColumnsreturn the number of columns associated with thengiarametes type.

If param is an arraythe number of columns associated with each element of the array is returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterColumnswas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterRows
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cgGetParameterConti€3) CgCore Runtime API cgGetParameterContext(3)

NAM E
cgGdParameterContext— get a parametes’parent context

SYNOPI S
#include <Cg/cg.h>

CGcontext cgGetParameterContext( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns &CGceontext handle to the parent context.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd ParameterContext allows the application to retie a tandle to the context to which aven
parameter belongs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterContextwas introduced in Cg 1.2.

SEE ALSO
cgCreateParameteigGetParameterProgram
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cgGetParameterDefauliltie(3) CgCore Runtime API cgGetParameterDefaultValue(3)

NAM E
cgGd ParameterDefaulfValue — get the default values of smumeric parameter

SYNOPSS
#include <Cg/cg.h>

/* TYPE is int, float, or double */

int cgGetParameterDefaultValue{ifd}{rc}( CGparameter param,
int nelements,

TYPE *v);

PARAMETERS

param Theprogram parameter whose default values will be restlie

nelements Thaumber of elements in array

Y Destination buffer to which the parameter default values will be written.
RETURN VALUES

Returns the total number of default values written. to
DESCRI PTION

The cgGeParameterDefaultValue functions allev the application to get the defit values from an
numeric parameter or parameter arrafie default values are returnedvin

The gien parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

There are grsions of each function that retuimt, floa or double values signified byi, f or d in the
function name.

There are versions of each function that will caugenaattrices referenced lpar am to be copied in either
row-major or column-major ordeas sgnified by ther or cin the function name.

For example, cgGetirameterDefaultdueic retriees the default values of thegn parameter using the
supplied array of integer data, and copies matrix data in column-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parameteta, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
The cgGe ParameterDefaultValue functions were introduced in Cg 2.1.
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cgGetParameterDefauliltie(3) CgCore Runtime API cgGetParameterDefaultValue(3)

SEE ALSO
cgGetParameterRe, cgGetParameterColumns, cgGetAraglSize, cgGetirameterValue,
cgSetParametealue, cgGetBrameterDefaultdluedc, cgGethrameterDefaultValuedr,
cgGetParameterDefaulliefc, cgGetBrameterDefaultValuefr cgGetParameterDefaultValueic,

cgGetParameterDefaultValueir
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cgGetParameterDefaul\iedc(3) CdCore Runtime API cgGetParameterDefaultValuedc(3)

NAM E
cgGd ParameterDefauliValuedc— get the default values of wmumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterDefaultValuedc( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

\ Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefauliValuedc allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as doubles in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in column-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulfValuedcwas introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetirameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefauli\tiedr(3) CdCore Runtime API cgGetParameterDefaultValuedr(3)

NAM E
cgGd ParameterDefauliValuedr — get the default values of wmumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterDefaultValuedr( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

\ Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefauliValuedr allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as doubles in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in row-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValuedr was introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetirameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefaulltiefc(3) CgCore Runtime API cgGetParameterDefaultValuefc(3)

NAM E
cgGd ParameterDefauliValuefc — get the default values of mmumeric parameter

SYNOPS S
#include <Cg/cg.h>

int cgGetParameterDefaultValuefc( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

Y Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefaulValuefc allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as floats in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in column-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulValuefcwas introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetdrameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefauliliefr(3) CgCore Runtime API cgGetParameterDefaultValuefr(3)

NAM E
cgGd ParameterDefauliValuefr — get the default values of smumeric parameter

SYNOPS S
#include <Cg/cg.h>

int cgGetParameterDefaultValuefr( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

Y Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefaulValuefr allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as floats in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am will be copied in row-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulValuefr was introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetdrameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefauliiieic(3) CgCore Runtime API cgGetParameterDefaultValueic(3)

NAM E
cgGd ParameterDefaulValueic — get the default values of wmumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterDefaultValueic( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

\ Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefaulValueic allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as intg.in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in column-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulValueic was introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetdrameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefauliliieir(3) CgCore Runtime API cgGetParameterDefaultValueir(3)

NAM E
cgGd ParameterDefaulValueir — get the default values of wmumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterDefaultValueir( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Theparameter whose default values will be resik

nelements
The number of elements in array

\ Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written. to

DESCRI PTION
cgGd ParameterDefaulValueir allows the application to get the deft values from an numeric
parameter or parameter arrajhe default values are returned as intg.in

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in row-major order.

The size ofv is passed asdements If v is smaller than the total number of default values in tlengi
source parametef,G_NOT_ENOUGH_DATA_ERROR is generated.

The total number of default values in a parametetal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulValueir was introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetdrameterdlue, cgGet&rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetRirameterDirection(3) C@ore Runtime API

NAM E
cgGd ParameterDirection — get a program parametsirection

SYNOPSS
#include <Cg/cg.h>

CGenum cgGetParameterDirection( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the direction qfaram.

ReturnsCG_ERROR if an error occurs.
DESCRIPTION

cgGetParameterDirection(3)

cgGd ParameterDirection allows the application to distinguish program input parameters from program
output parameters. This information is necessary for the application to properly supply the program inputs

and use the program outputs.

cgGd ParameterDirection will return one of the following enumerants :

CG_IN Specifies an input parameter.

CG_ouTt Specifies an output parameter.

CG_INOUT Specifies a parameter that is both input and output.

CG_ERROR If an error occurs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterDirection was introduced in Cg 1.1.

SEE ALSO

cgGetNamedParameter cgGetNextParameter  cgGetRarameterName, cgGarmeterType,

cgGetParameterVariabilitggSetParameterVariability
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cgGetParametertefct(3) CgCore Runtime API cgGetParameterEffect(3)

NAM E
cgGd ParameterEffect — get a parametes’parent program

SYNOPI S
#include <Cg/cg.h>

CGeffect cgGetParameterEffect( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns &CGdf et handle to the parent effect.

ReturnsNULL if the parameter is not a child of an effect or if an error occurs.

DESCRI PTION
cgGd ParameterEffect allows the application to retne a tandle to the dééct to which a gien parameter
belongs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterEffect was introduced in Cg 1.5.

SEE ALSO
cgCreateEffect, cgGetParameterProgram, cgCreateParameter
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cgGetParameterindés) CgCore Runtime API cgGetParameterindex(3)

NAM E
cgGd Parameterindex — get an array member paramesdridex

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterindex( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the indeassociated with an array member parameter.

Returns-1if the parameter is not in an array.

DESCRI PTION
cgGd Parameterindex returns the integer indeof an aray parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

HI STORY
cgGd Parameterindex was introduced in Cg 1.2.

SEE ALSO
cgGetArrayParameter
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cgGetRrameterName(3) CQgore Runtime API cgGetParameterName(3)

NAM E
cgGdParameterName- get a program parametsrame

SYNOPSS
#include <Cg/cg.h>

const char * cgGetParameterName( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the NULL-terminated name string for the parameter.

ReturnsNULL if param is invalid.

DESCRI PTION
cgGd ParameterNameallows the application to retwe the name of a parameter in a Cg prograrhis
name can be used later to reteighe parameter from the program using cgGetNamedParameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterNamewas introduced in Cg 1.1.

SEE ALSO
cgGetNamedParameter cgGetNextParameter cgGetParameteype, cgGetBrameterVariability,
cgGetParameterDirection, cgSetParameterVariability
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cgGetParameterNamegfie(3) CgCore Runtime API cgGetParameterNamedType(3)

NAM E
cgGd ParameterNamedype— get a program parametsitype

SYNOPS S
#include <Cg/cg.h>

CGtype cgGetParameterNamedType( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the type qfaram.

DESCRI PTION
cgGd ParameterNamedype returns the type oparam similarly to cgGetBrameterype. Havever, if
the type is a user defined struct it will return the unique enumerant associated with the user defined type
instead ofCG_STRUCT.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterNamedypewas introduced in Cg 1.2.

SEE ALSO
cgGetParameterType, cgGetParameterBaseType
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cgGetRrameterOrdinalNumber(3) Q2pre Runtime API cgGetParameterOrdinalNumber(3)

NAM E
cgGd ParameterOrdinalNumber — get a program parametsitrdinal number

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterOrdinalNumber( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the ordinal number associated with a parametérthe parameter is a constant
(cgGetParameterVariability returass_CONSTANT) thenOQis returned and no error is generated.

WhencgGd ParameterOrdinalNumber is passed an arrathe ordinal number of the first array element is
returned. Whempassed a struct, the ordinal number of first struct data member is returned.

DESCRI PTION
cgGd ParameterOrdinalNumber returns an integer that represents the order in which the paranaster w
declared within the Cg program.

Ordinal numbering begins at zero, starting with a progsdinst local leaf parameteiThe subsequent local
leaf parameters are enumerated in turn, followed by the praoggohal leaf parameters.

EXAMPLE S
The following Cg program:

struct MyStruct { float a; sampler2D b; };
float globalvarl;
float globalvar2
float4 main(float2 position : POSITION,
float4 color : COLOR,
uniform MyStruct mystruct,
float2 texCoord : TEXCOORDO) : COLOR

{
[*etc...*/
}
Would result in the following parameter ordinal numbering:
position -> 0
color -> 1
mystruct.a -> 2
mystruct.b -> 3
texCoord -> 4
globalvarl -> 5
globalvar2 -> 6
ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.
HI STORY
cgGd ParameterOrdinalNumber was introduced in Cg 1.1.
SEE ALSO

cgGetParameterVariability
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cgGetRrameterProgram(3) QGgore Runtime API cgGetParameterProgram(3)

NAM E
cgGd ParameterPiogram — get a parametes’parent program

SYNOPIS
#include <Cg/cg.h>

CGprogram cgGetParameterProgram( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns &CGprmgram handle to the parent program.

ReturnsNULL if the parameter is not a child of a program or an error occurs.

DESCRI PTION
cgGd ParameterProgram allows the application to retie a tandle to the program to which avem
parameter belongs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgGetParameterEffect
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cgGetRrameterResource(3) Q@ypre Runtime API cgGetParameterResource(3)

NAM E
cgGdParameterResorge— get a program parametsiresource

SYNOPSS
#include <Cg/cg.h>

CGresource cgGetParameterResource( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the resource péram.

DESCRI PTION
cgGd ParameterResorgeallows the application to retwe the resource for a parameter in a Cg program.
This resource is necessary for the application to be able to supply the psograms and use the
programs autputs.

The resource enumerant is a profile-specific hardware resource.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s)\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)));

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a leaf node.

HI STORY
cgGd ParameterResorcewsas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResourcelndex, cgGetParameterBaseResource, cgGetResourceString
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cgGetParameterResourcelr(®) CgCore Runtime API cgGetParameterResourcelndex(3)

NAM E
cgGd ParameterResowcelndex— get a program parametsresource index

SYNOPSS
#include <Cg/cg.h>

unsigned long cgGetParameterResourcelndex( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the resource indef param.

Returns0if an error occurs.

DESCRI PTION
cgGd ParameterResorcelndexallows the application to retrie the resource indefor a parameter in a
Cg program. This indevalue is only used with resources that are linearly addressable.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s)\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)));

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a leaf node.

HI STORY
cgGd ParameterResorcelndexwas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetResource, cgGetResourceString
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cgGetRirameterResourceName(3) Cgre Runtime API cgGetParameterResourceName(3)

NAM E
cgGdParameterResorceName- get a program parametsresource name

SYNOPS S
#include <Cg/cg.h>

const char * cgGetParameterResourceName( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the resource namepaf am.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd ParameterResorceNamaeallows the application to retwe the resource name for a parameter in a
Cg program. For translated profiles this name will most likely be different from the string returned by
cgGetResourceString.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s) [name:%s]\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)),
cgGetParameterResourceName(param));

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a leaf node.

HI STORY
cgGd ParameterResorceNamevas introduced in Cg 2.1.

SEE ALSO
cgGetRrameterBaseResource, cgGeteterResource, cgGatBmeterResourcelntlecgGetResource,
cgGetResourceString
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cgGetRirameterResourceSize(3) Cgre Runtime API cgGetParameterResourceSize(3)

NAM E
cgGd ParameterResowce Size get size of resource associated with a parameter

SYNOPIS
#include <Cg/cg.h>

long cgGetParameterResourceSize( CGparameter param );

PARAMETERS
param  Theparameter for which the associated resource size will bevestrie

RETURN VALUES
Returns the size on tl&PU of the resource associated wtar am.

Returns-1if an error occurs.

DESCRI PTION
cgGd ParameterResowce Sizeeturns the size in bytes of the resource corresponding to a parameter if the
parameter belongs to a Cg buffer resource.

The size of sampler parameters is zero becaugdsiveno actual data storage.
The size of an array parameter is the size of an array element parameter times the length of the array.

The size of a structure parameter is the sum of the size of all the members of the structure plus zero or more
bytes of profile-dependent padding.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterResowce Sizevas introduced in Cg 2.0.

SEE ALSO
cgGetParameterBufferOffset, cgGetParameterBufferindex
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cgGetParameterResourgpe(3) CgCore Runtime API cgGetParameterResourceType(3)

NAM E
cgGdParameterResorcellype— get a parametes’resource type

SYNOPIS
#include <Cg/cg.h>

CGtype cgGetParameterResourceType( CGparameter param );

PARAMETERS
param  Theparameter for which the resource type will be returned.

RETURN VALUES
Returns the resource typesr am.

ReturnsCG_UNKNOWN_TYPE if the parameter does not belong to a program, if the program is not
compiled, or if an error occurs.

DESCRI PTION
cgGd ParameterResowcelypeallows the application to retne the resource type for a parameter in a Cg
program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterResowcelypewas introduced in Cg 2.0.

SEE ALSO
cgGetRrameterResource, cgGatBmeterResourcelnde cgGetRrameterResourceSize, cgGetResource,
cgGetResourceString
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cgGetParameterRe(3) CgCore Runtime API cgGetParameterRows(3)

NAM E
cgGd ParameterRows— get number of parameter rows

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterRows( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the number of ws associated with the typepfram is a numeric type or an array of numeric

types.
ReturnsD otherwise.

DESCRI PTION
cgGd ParameterRowsreturn the number of rows associated with tivergparametes type.

If param is an arraythe number of rows associated with each element of the array is returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterRowswas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterColumns
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cgGetRrameterSemantic(3) C2pre Runtime API cgGetParameterSemantic(3)

NAM E
cgGd ParameterSemantic- get a parametes’mantic

SYNOPIS
#include <Cg/cg.h>

const char * cgGetParameterSemantic( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the NULL-terminated semantic string for the parameter.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd ParameterSemanticallows the application to retwe the semantic of a parameter in a Cg program.
If a uniform parameter does notveaa serassigned semantic, an empty string will be returnédc
varying parameter does not V& a $serassigned semantic, the semantic string corresponding to the
compiler-assigned resource for that varying will be returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterSemantiovas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetParameterResourcelndex, cgGetParameterName, cgGetParameterType
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cgGetRrameterSettingMode(3) CZpre Runtime API cgGetParameterSettingMode(3)

NAM E
cgGd ParameterSetingMode- get the parameter setting mode for a context

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetParameterSettingMode( CGcontext context );

PARAMETERS
contxt Thecontext from which the parameter setting mode will be restie

RETURN VALUES
Returns the parameter setting mode enumeracbitext.

ReturnsCG_UNKNOWN if an error occurs.

DESCRI PTION
cgGd ParameterSetingModereturns the current parameter setting mode enumerardonbext. See
cgSetParameterSettingMode for more information.

EXAMPLE S
/* assumes cgGetProgramContext(program) == context */

if (cgGetParameterSettingMode(context) == CG_DEFERRED_PARAMETER_SETTING) {
cgUpdateProgramParameters(program);
}

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGd ParameterSetingModewas introduced in Cg 2.0.

SEE ALSO
cgSetParameterSettingMode, cgUpdatePassParameters, cgUpdateProgramParameters
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cgGetParameteype(3) CgCore Runtime API cgGetParameterType(3)

NAM E
cgGd ParameterType— get a program parametstype

SYNOPIS
#include <Cg/cg.h>

CGtype cgGetParameterType( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the type enumerantpar am.

ReturnsCG_UNKNOWN_TYPE if an error occurs.

DESCRI PTION
cgGd ParameterTypeallows the application to retre the type of a parameter in a Cg prograriis type
is necessary for the application to be able to supply the progigpats and use the progranautputs.

cgGdParameterType will return CG_STRUCT if the parameter is a struct ar@lc_ARRAY if the
parameter is an arraydtherwise it will return the data type associated with the parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterTypewas introduced in Cg 1.1.

SEE ALSO
cgGetType, cgGetParameterBaseType, cgGetTypeString, cgGetParameterClass
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cgGetParametealue(3) CgCore Runtime API cgGetParameterValue(3)

NAM E
cgGd ParameterValue — get the value of annumeric parameter
SYNOPI S
#include <Cg/cg.h>
/* TYPE is int, float, or double */
int cgGetParameterValue{ifd{rc}( CGparameter param,
int nelements,
TYPE *v);
PARAMETERS
param Theprogram parameter whose value will be retie
nelements Thaumber of elements in array
v Destination buffer to which the parameter values will be written.
RETURN VALUES
Returns the total number of values writtervio
DESCRI PTION

The cgGd ParameterValue functions allov the application to get thealue(s) from aily numeric parameter
or parameter arrayThevalue(s) are returned in.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

There are grsions of each function that retuimt, floa or double values signified byi, f or d in the
function name.

There are versions of each function that will caugenaattrices referenced lpar am to be copied in either
row-major or column-major ordeas sgnified by ther or cin the function name.

For example, cgGetirameter¥lueic retriges the \alues of the gien parameter using the supplied array of
integer data, and copies matrix data in column-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a paramatkdta, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

Note Previous releases of Cg all@d you to store more values in a parameter than indicated by the
parametes type. For example, one could use cgGLaatReter4f to store four values into a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retved using a get call which
requested more than onalwe. Havever, this feature conflicts with theLSL approach and also leads to
issues with  parameters mapped iBOFFERS Therefore, beginning with Cg 2.0 yatomponents
beyond thenumber indicated by the parameter type are ignored.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
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cgGetParametealue(3) CgCore Runtime API cgGetParameterValue(3)

CG_NOT_ENOUGH_DATA_ERROR is generated ihdementsis less than the total size jpér am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
The cgGd ParameterValue functions were introduced in Cg 1.4.

SEE ALSO
cgGetParameterRs, cgGetParameterColumns, cgGetArrayTotalSize, cgEamtieterDefaultValue,
cgSetParameteslue, cgGetBrameterdluedc, cgGetitameterValuedr cgGetParameterValuefc,
cgGetParameterValueftgGetParameterValueic, cgGetParameterValueir
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cgGetParametealuedc(3) CdCore Runtime API cgGetParameterValuedc(3)

NAM E
cgGd ParameterValuedc— get the value of gnnumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuedc( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValuedc allows the application to get thealue(s) from aly numeric parameter or
parameter arrayThevalue(s) are returned as doublesvin

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in column-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValuedcwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaulilledc, cgGetirameterdlue, cgSetirameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParameteafuedr(3) CdCore Runtime API cgGetParameterValuedr(3)

NAM E
cgGd ParameterValuedr — get the value of gnnumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuedr( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValuedr allows the application to get thealue(s) from aly numeric parameter or
parameter arrayThevalue(s) are returned as doublesvin

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in row-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValuedr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValuedr cgGetParametedlue, cgSetBrameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParametealuefc(3) CgCore Runtime API cgGetParameterValuefc(3)

NAM E
cgGd ParameterValuefc — get the value of annumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterValuefc( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValuefc allows the application to get thealue(s) from ary numeric parameter or
parameter arrayThevalue(s) are returned as floatsun

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced tpar am will be copied in column-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValuefcwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefauliliefc, cgGetBrameterdlue, cgSetBrameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParametealuefr(3) CgCore Runtime API cgGetParameterValuefr(3)

NAM E
cgGd ParameterValuefr — get the value of annumeric parameter

SYNOPIS
#include <Cg/cg.h>

int cgGetParameterValuefr( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValuefr allows the application to get thealue(s) from ary numeric parameter or
parameter arrayThevalue(s) are returned as floatsun

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am will be copied in row-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValuefr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValugfr cgGetParametedlfue, cgSetirameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParametealueic(3) CgCore Runtime API cgGetParameterValueic(3)

NAM E
cgGd ParameterValueic — get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValueic( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValueic allows the application to get thealue(s) from aiy numeric parameter or
parameter arrayThevalue(s) are returned as intsin

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am will be copied in column-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametistal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValueicwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefauli\ieic, cgGetBrameterdlue, cgSet®rameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize

Cg Toolkit 2.2 241



cgGetParametelueir(3) CgCore Runtime API cgGetParameterValueir(3)

NAM E
cgGd ParameterValueir — get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValueir( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Thearameter whose value will be reved.

nelements
The number of elements in array

\ Destination buffer into which the parameter values will be written.

RETURN VALUES
Returns the total number of values writtervio

DESCRI PTION
cgGd ParameterValueir allows the application to get thealue(s) from any numeric parameter or
parameter arrayThevalue(s) are returned as intsin

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am will be copied in row-major order.

The size ofv is passed ardements If v is smaller than the total number of values in thergsource
parameterCG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametistal, may be computed as follow:
int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;
if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValueir was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValugir cgGetParametedlue, cgSet®rameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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NAM E
cgGd ParameterValues- deprecated
DESCRI PTION

cgGdParameterValues is  deprecated. Use a variation of cgGedmeterdlue or
cgGetParameterDefaultValue instead.

SEE ALSO
cgGetParameterValue, cgGetParameterDefaultValue
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cgGetParametegviability(3) CgCore Runtime API cgGetParameterVariability(3)

NAM E
cgGd ParameterVanability - get a parametes’variability

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetParameterVariability( CGparameter param );

PARAMETERS
param  Therogram parameter.

RETURN VALUES
Returns the variability gbar am.

ReturnsCG_ERROR if an error occurs.

DESCRI PTION
cgGd ParameterVanability allows the application to retwe the variability of a parameter in a Cg
program. Thisvariability is necessary for the application to be able to supply the prognaputs and use
the prograns autputs.

cgGd ParameterVanability will return one of the following variabilities:

CG_VARYING
A varying parameter is one whose value changes with eaataiion of the program.

CG_UNIFORM
A uniform parameter is one whose value does not change with eamtfation of a program, ut

whose value can change between groups of prognasudtions.

CG_LITERAL
A literal parameter is folded out at compile time. Making a uniform parameter literal with
cgSetParameteaviability will often male a pogram more dicient at the expense of requiring a
compile ery time the value is set.

CG_CONSTANT
A constant parameter is vee changed by the usett's generated by the compiler by certain profiles
that require immediate values to be placed in certain resource locations.

CG_MIXED
A structure parameter that contains parameters that differ in variability.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGd ParameterVanability was introduced in Cg 1.1.

SEE ALSO
cgGetNamedParameter cgGetNextParameter  cgGetRarameterName, cgGaframeterType,
cgGetParameterDirection, cgSetParameterVariability

Cg Toolkit 2.2 244



cgGetParentipe(3) CgCore Runtime API cgGetParentType(3)

NAM E
cgGd ParentType— gets a parent type of a child type

SYNOPIS
#include <Cg/cg.h>

CGtype cgGetParentType( CGtype type,
int index );

PARAMETERS
type Thechild type.

index  The inde of the parent typeindex must be greater than or equal@@nd less than theaiue
returned by cgGetNumParentTypes.

RETURN VALUES
Returns the number of parent types.

ReturnsNULL if there are no parents.
ReturnsCG_UNKNOWN_TYPE if typeis a built-in type or an error is thrown.

DESCRI PTION
cgGdParentTypereturns a parent type bipe

A parent type is one from which thevgn type inherits, or an interface type that theegitype implements.
For example, gien the type definitions:

interface myiface {
float4 eval(void);

h

struct mystruct : myiface {
float4 value;
float4 eval(void ) { return value; }

h

mydrud has a single parent typmayiface

Note that the current Cg language specification implies that a type may walg l#agle parent type—
an interface implemented by the/gn type.

EXAMPLE S
to-be-written

ERRORS
CG_OUT_OF_ARRAY_BOUNDS ERROR is generated ifindex is outside the proper range.

HI STORY
cgGd ParentTypewas introduced in Cg 1.2.

SEE ALSO
cgGetNumParentTypes
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NAM E
cgGdaPassName get a technigue passtame

SYNOPIS
#include <Cg/cg.h>

const char * cgGetPassName( CGpass pass );

PARAMETERS
pass Theass.

RETURN VALUES
Returns the NULL-terminated name string for the pass.

ReturnsNULL if pasds invalid.

DESCRI PTION
cgGe PassNamallows the application to retie the name of a pass in a Cg program. This name can be
used later to retnie the pass from the program using cgGetNamedPass.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGd PassNameas introduced in Cg 1.4.

SEE ALSO
cgGetNamedPass, cgGetFirstPass, cgGetNextPass
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cgGetRssProgram(3) C@ore Runtime API cgGetPassProgram(3)

NAM E
cgGd PassRegram — get domain program from a pass

SYNOPIS
#include <Cg/cg.h>

CGprogram cgGetPassProgram( CGpass pass,
CGdomain domain );

PARAMETERS
pass Thepass from which to get a program.

domain Thedomain for which a program will be retvisl.

RETURN VALUES
Returns the program associated with a specified domain fromvirepgiss.

ReturnsNULL if passor domain is invalid.

DESCRI PTION
cgGd PassRegram allows the application to retrre the program associated with a specific domain from a
pass.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_INVALID_ENUMERANT_ERROR is generated if doman is not CG_VERTEX_DOMAIN ,
CG_FRAGMENT_DOMAIN , or CG_GEOMETRY_DOMAIN.

HI STORY
cgGd PassRwgram was introduced in Cg 2.1.

SEE ALSO
cgGetFirstPass, cgGetNextPass
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cgGetPasdchnique(3) Cgoore Runtime API

NAM E
cgGd Pas§@&chnique- get a pass technique

SYNOPSS
#include <Cg/cg.h>

CGtechnique cgGetPassTechnique( CGpass pass );

PARAMETERS
pass Theass.

RETURN VALUES
Returns &CGtediniquehandle to the technique.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetPassTechnique(3)

cgGe Pas3échniqueallows the application to retwe a landle to the technique to which aveyi pass

belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

HI STORY
cgGd Pas§é&chniquewas introduced in Cg 1.4.

SEE ALSO
cglsTechnique, cgGetNextTechnique, cglsPass
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cgGetProfile(3) Cgore Runtime API cgGetProfile(3)

NAM E
cgGd Profile - get the profile enumerant from a profile name

SYNOPS S
#include <Cg/cg.h>

CGprofile cgGetProfile( const char * profile_string );

PARAMETERS
profile_string
A string containing the case-sengdtiprofile name.

RETURN VALUES
Returns the profile enumerantprofie_sting.

ReturnsCG_PROFILE_UNKNQOOWN if the given profile does not exist.

DESCRI PTION
cgGd Profile returns the enumerant assigned to a profile name.

EXAMPLE S
CGprofile ARBVP1Profile = cgGetProfile("arbvpl");

if(cgGetProgramProfile(myprog) == ARBVP1Profile)

{
/* Do stuff */

}

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iprofile_sting is NULL .

HI STORY
cgGd Profile was introduced in Cg 1.1.

SEE ALSO
cgGetProfileString, cgGetProgramProfile
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cgGetProfileDomain(3) C@ore Runtime API

NAM E
cgGd ProfileDomain— get the domain of a profile enumerant

SYNOPIS
#include <Cg/cg.h>

CGdomain cgGetProfileDomain( CGprofile profile );

PARAMETERS
profile  Theprofile enumerant.

RETURN VALUES
Returns:

CG_UNKNOWN_DOMAIN
CG_VERTEX_DOMAIN
CG_FRAGMENT_DOMAIN
CG_GEOMETRY_DOMAIN

DESCRIPTION

cgGéd ProfileDomainreturns which type of domain thevgn profile belongs to.

EXAMPLE S
CGdomain domain = cgGetProfileDomain(CG_PROFILE_PS 3 0);
/* domain == CG_FRAGMENT_DOMAIN */

ERRORS
None.

HI STORY
cgGéd ProfileDomainwas introduced in Cg 1.5.

CG_GEOMETRY_DOMAIN was introduced in Cg 2.0.

SEE ALSO
cgGetNumProgramDomains, cgGetProgramDomainProfile
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cgGetProfileProperty(3) CQgore Runtime API cgGetProfileProperty(3)

NAM E
cgGd ProfieProperty — query property of a profile

SYNOPI S
#include <Cg/cg.h>

CGbool cgGetProfileProperty( CGprofile profile, CGenum query );

PARAMETERS
profile  Theprofile to query.

query  Anenumerant describing the property to be queried. The following enumerants are allowed:

+ CG_IS OPENGL_PROFILE

*+ CG_I'S DIRECT3D_PROFILE

+ CG_IS DIRECT3D_8 PROFILE
+ CG_IS DIRECT3D_9 PROFILE
+ CG_IS DIRECT3D_10 PROFILE
* CG_IS VERTEX_PROFILE

*+ CG_IS FRAGMENT _PROFILE
* CG_IS GEOMETRY_PROFILE
*+ CG_I'S TRAN9.ATION_PROFILE
*CG_ISHLY. PROFILE

*CG IS GLY._PROFILE

RETURN VALUES
ReturnsCG_TRUE if profile holds the property expressed duyery.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGd ProfieProperty returns property information about thei profile.

query must be one of the following enumerants :

* CG_IS OPENGL_PROFILE
profie is an OpenGL profile.

* CG_IS DIRECT3D_PROFILE
profie is Direct3D profile.

* CG_IS DIRECT3D_8 PROFILE
profie is Direct3D8 profile.

* CG_IS DIRECT3D_9 PROFILE
profie is Direct3D9 profile.

* CG_IS DIRECT3D_10PROHFILE
profie is Direct3D10 profile.

* CG_IS VERTEX_PROFILE
profie is verte profile.

* CG_S FRAGMENT_PROFILE
profie is fragment profile.

* CG_IS GEOMETRY_PROFILE
profie is geometry profile.

* CG_IS TRAN3.ATION_PROHLE
profie is a translation profile.
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cgGetProfileProperty(3) CQgore Runtime API cgGetProfileProperty(3)

*CG_ISHLS. _PROFLE
profie is anHLSL translation profile.

*CG_IS GLY._PROFLE
profie is aGLSL translation profile.

EXAMPLE S
CGprofile profile;
int nProfiles;
int ii;

nProfiles = cgGetNumSupportedProfiles();
printf("NumSupportedProfiles: %i\n", nProfiles);

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);
if (cgGetProfileProperty(profile, CG_IS_OPENGL_PROFILE)) {
printf("%s is an OpenGL profile\n", cgGetProfileString(profile));
} else{
printf("%s is not an OpenGL profile\n", cgGetProfileString(profile));

}
}
ERRORS

CG_INVALID_PARAMETER_ERRROR is generated iprofile is not supported by this version of the Cg
library.
CG_INVALID_ENUMERANT_ERROR is generated ifquery is not CG_IS OPENGL_PROFIE ,
CG_IS DIRECT3D_PROFILE , CG_IS DIRECT3D_8 PROFILE , CG_IS DIRECT3D_9 PROHFILE ,
CG_IS DIRECT3D_10 PROFILE , CG_IS VERTEX_PROFHILE , CG_IS FRAGMENT_PROFILE

CG_IS GEOMETRY _PROFLE , CG_ISTRANS.ATION PROFLE , CGISHLY PROFLE , or
CG_IS GLY._PROFLE

HI STORY
cgGd ProfieProperty was introduced in Cg 2.2.

SEE ALSO
cgGetNumSupportedProfiles, cgGetSupportedProfile, cglsProfileSupported, cgGetProfileString,
cgGetProfile
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cgGetProfileString(3) Cg@ore Runtime API cgGetProfileString(3)

NAM E
cgGd Profile Sting — get the profile name associated with a profile enumerant
SYNOPSS
#include <Cg/cg.h>
const char * cgGetProfileString( CGprofile profile );
PARAMETERS
profile  Theprofile enumerant.
RETURN VALUES

Returns the profile string of the enumernamifie.

ReturnsNULL if prefile is not a valid profile.

DESCRI PTION
cgGd Profile Sting returns the profile named associated with a profile enumerant.
EXAMPLE S
static void dumpCgPrograminfo(CGprogram program)
{
const char* p = cgGetProfileString(cgGetProgramProfile(program));
it (p){
printf(" Profile: %s\n", cgGetProfileString(cgGetProgramProfile(program)));
b
}
ERRORS
None.
HI STORY
cgGd Profile Sting was introduced in Cg 1.1.
SEE ALSO

cgGetProfile, cgGetProgramProfile
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cgGetProgramBiér(3) CgCore Runtime API cgGetProgramBuffer(3)

NAM E
cgGd PrmgramBuffer — get buffer associated with a buffer index

SYNOPS S
#include <Cg/cg.h>

CGbuffer cgGetProgramBuffer( CGprogram program,
int bufferindex );

PARAMETERS
program Theprogram from which the associated buffer will be rgtie

bufferindex
The buffer ind& for which the associated buffer will be rewead.

RETURN VALUES
Returns a buffer handle on success.

ReturnsNULL if an error occurs.

DESCRIPTION
cgGed PrmgramBuffer returns the bffer handle associated with avgn buffer index from pregram. The
returned value can IULL if no buffer is associated with this inder if an aror occurs.

EXAMPLE S
CGbuffer myBuffer = cgGetProgramBuffer( myProgram, 0 );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_BUFFER_INDEX_OUT_OF_RANGE_ERROR is generated ibuff el ndex is not within the valid range
of buffer indices fopragram.

HI STORY
cgGd PrmgramBuffer was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramBufferMaxIndé3) CgCore Runtime API cgGetProgramBufferMaxIndex(3)

NAM E
cgGd PrmgramBuffeiMaxindex — get the maximum indeof a kuffer for a gven profile

SYNOPS S
#include <Cg/cg.h>

int cgGetProgramBufferMaxIndex( CGprofile profile );

PARAMETERS
profile  Thetarget for determining the maximum buffer index.

RETURN VALUES
Returns the maximum buffer indéor a given profile.

Returns0if an error occurs.

DESCRI PTION
cgGd PrmgramBuffeiMaxindex returns the  maximum uffer index for a profie.
cgGd PrmgramBuffeiMaxindex will return O if an invalid profile is passed.

EXAMPLE S
int size = cgGetProgramBufferMaxIndeXG_PROFILE_GPU_VB;

ERRORS
none.

HI STORY
cgGd PrmgramBuffeiMaxindex was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramBiérMaxSize(3) CdCore Runtime API cgGetProgramBufferMaxSize(3)

NAM E
cgGd PrmgramBuffeiMaxSize — get the maximum size of a buffer in bytes for eegiprofile

SYNOPIS
#include <Cg/cg.h>

int cgGetProgramBufferMaxSize( CGprofile profile );

PARAMETERS
profile  Thetarget for determining the maximum buffer size.

RETURN VALUES
Returns the size of a buffer for theve profile in bytes.

Returns0if an error occurs.

DESCRI PTION
cgGd PrmgramBuffeiMaxSize returns the maximum size of auffer for a profile in bytes.
cgGd PrmgramBuffeiMaxSize will return 0if an invalid profile is passed.

EXAMPLE S
int size = cgGetProgramBufferMaxSizeG_PROFILE_GPU_VB;

ERRORS
none.

HI STORY
cgGd PrmgramBuffeiMaxSize was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramCorg(3) CgCore Runtime API cgGetProgramContext(3)

NAM E
cgGdPrmgramContext— get a programs parent context

SYNOPSS
#include <Cg/cg.h>

CGcontext cgGetProgramContext( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
Returns &CGceontext handle to the parent context.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd PrmgramContextallows the application to retwre a fandle to the context to which avgn program
belongs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGd PrmgramContextwas introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgCreateContext
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cgGetProgrambDomain(3) QGgore Runtime API cgGetProgrambDomain(3)

NAM E
cgGd PrmgramDomain— get a prograns domain

SYNOPSS
#include <Cg/cg.h>

CGdomain cgGetProgramDomain( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
Returns the domain enumerant associated pribigram.

DESCRI PTION
cgGd PrmgramDomain retrieves the domain enumerant currently associated with a progiems is a
cornvenience routine which essentially calls <cgGetProgramProtjléetProgramProfile> followed by
<cgGetProfileDomairtgGetProfileDomain>.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGd PrmgramDomainwas introduced in Cg 2.2.

SEE ALSO
cgGetDomain, cgGetDomainString
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cgGetProgrambDomainProfile(3) Q@ypre Runtime API cgGetProgrambDomainProfile(3)

NAM E
cgGd PrmgramDomainRofile — get the profile associated with a domain

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetProgrambDomainProfile( CGprogram program,
int index );

PARAMETERS
program Thehandle of the combined program object.

index  The inde of the prograns domain to be queried.

RETURN VALUES
Returns the profile enumerant for the program with tliengiomain index, specifically one of:

CG_UNKNOWN_DOMAIN
CG_VERTEX_DOMAIN
CG_FRAGMENT_DOMAIN
CG_GEOMETRY_DOMAIN

ReturnsCG_PROFILE_UNKNGOWN if an error occurs.

DESCRI PTION
cgGd PrmgramDomainRofile gets the profile of the passed combined program using the todelect
which domain to choose.

EXAMPLE S
/* This will enable all profiles for each domain in glsiComboProgram */
int domains = cgGetProgramDomains(glsiComboProgram);
for (int i=0; i<domains; i++) {
cgGLEnableProfile( cgGetProgrambDomainProfile(glsiComboProgram, i) );
}

/* This will enable the profile for the first program domain */
/* in glslComboProgram */
cgGLEnableProfile( cgGetProgrambDomainProfile(glsiComboProgram, 0) );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of domains ipregram.

HI STORY
cgGd PrmgramDomainRofile was introduced in Cg 1.5.

SEE ALSO
cgGetNumProgramDomains, cgGetProfileDomain
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cgGetProgramDomainProgram(3) Cgre Runtime API cgGetProgrambDomainProgram(3)

NAM E
cgGd PrmgramDomainRiogram — get an indged domain program of a combined program

SYNOPI S
#include <Cg/cg.h>

CGprogram cgGetProgramDomainProgram( CGprogram program,
int index );

PARAMETERS
program Thehandle of the combined program object.

index  The inde of the prograns domain program to be queried.

RETURN VALUES
Returns the program handle for the program with thiengiomain index.

Returns O if an error occurs.

DESCRI PTION
A combined program consists of multiple domain prograrfier example, a combined program may
contain a ertex domain program and a fragment domain progragGd PrmgramDomainRogram gets
the indexed domain program of the specified combined program.

If the program parameter is not a combined program and th& iadmro, program handle is simply
returned as-is without error.

EXAMPLE S
/* This will enable all profiles for each domain in glsiComboProgram */
int domains = cgGetNumProgrambDomains(glslComboProgram);
for (int i=0; i<domains; i++) {
CGprogram subprog = cgGetProgramDomainProgram(glsiComboProgram, i);
CGparameter param = cgGetFirstParameter(subprog);
while (param) {
/I Do something to each parameter of each domain program
param = cgGetNextParameter(param);

}
}

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of domains ipregram.

HI STORY
cgGd PrmgramDomainRiogram was introduced in Cg 2.1.

SEE ALSO
cgGetNumProgramDomains, cgGetProfileDomain, cgGetProgramDomainProfile
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cgGetPrograminput(3) CQgore Runtime API

NAM E
cgGd Prmgraminput — get the prograns input

SYNOPSS
#include <Cg/cg.h>

CGenum cgGetProgramInput( CGprogram program );

PARAMETERS
program Aprogram handle.

RETURN VALUES

cgGetPrograminput(3)

Returns a program input enumerant. If the program isedexw or fragment program, it returns
CG_VERTEX or CG_FRAGMENT , respectrely. For geometry programs the input is one ©&_POINT,

CG_LINE, CG_LINE_ADJ, CG_TRIANGLE , or CG_TRIANGLE _ADJ.
ReturnsCG_UNKNOWN if the input is unknown.

DESCRI PTION
cgGd Prmgraminput returns the program input enumerant.

EXAMPLE S
void printPrograminput(CGprogram program)
{
char * input = NULL;
switch(cgGetPrograminput(program))
{
case CG_FRAGMENT:
input = "fragment"”;
break;
case CG_VERTEX:
input = "vertex";
break;
case CG_POINT:
input = "point";
break;
case CG_LINE:
input = "line";
break;
case CG_LINE_ADJ:
input = "line adjacency";
break;
case CG_TRIANGLE:
input = "triangle™;
break;
case CG_TRIANGLE_ADJ:
input = "triangle adjacency";
break;
default:
input = "unknown";
break;
}
printf("Program inputs %s.\n", input);

}
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cgGetPrograminput(3) CQgore Runtime API cgGetPrograminput(3)

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not valid program handle.

HI STORY
cgGd Prmgraminput was introduced in Cg 2.0.

SEE ALSO
cgGetProgramOutput
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cgGetProgramOptions(3) Cgpre Runtime API cgGetProgramOptions(3)

NAM E
cgGd PrmgramOptions — get strings from a program object

SYNOPI S
#include <Cg/cg.h>

char const * const * cgGetProgramOptions( CGprogram program );

PARAMETERS
program TheCg program to query.

RETURN VALUES
Returns the options used to compile the program as an array of NULL-terminated strings.

ReturnsNULL if no options exist, or if an error occurs.

DESCRI PTION
cgGd PrmgramOptions allows the application to retwie the set of options used to compile the program.

The options are returned in an array of ASCll-encoded NULL-terminated character strings. Each string
contains a single option. The last element of the string array is guarantedduti he

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGd PrmgramOptionswas introduced in Cg 1.4.

SEE ALSO
cgGetProgramString
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cgGetProgramOutput(3) QGgore Runtime API cgGetProgramOutput(3)

NAM E
cgGe PrmgramOutput — get the prograns autput

SYNOPIS
#include <Cg/cg.h>

CGenum cgGetProgramOutput( CGprogram program );

PARAMETERS
program Aprogram handle.

RETURN VALUES
Returns a program output enumerarit. the program is a ertex or fragment program, it returns
CG_VERTEX or CG_FRAGMENT, respectiely. For geometry programs the output is one of:
CG_POINT_OUT, CG_LINE_OUT, or CG_TRIANGLE OUT.

ReturnsCG_UNKNOWN if the output is unknown.

DESCRI PTION
cgGd PrmgramOutput returns the program output enumerant.

For geometry programs, an input must be specified but not an output because of implicit owtpits. def
For example, if either “TRIANGLE” or “TRIANGLE_ADJ" is Pecified as an input without arxpicit
output in the shader source, thegGe PrmgramOutput will return CG_TRIANGLE _OUT.

EXAMPLE S
void printProgramOutput(CGprogram program)

{
char * output = NULL;

switch(cgGetProgramOutput(program))

{
case CG_POINT_OUT:
output = "point"”;
break;
case CG_LINE_OUT:
output = "line";
break;
case CG_TRIANGLE_OUT:
output = "triangle";
break;
default:
output = "unknown";
break;
}
printf("Program outputs %s.\n", output);
}
ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.
HI STORY
cgGd PrmgramOutput was introduced in Cg 2.0.
SEE ALSO

cgGetPrograminput
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cgGetProgramProfile(3) Qgore Runtime API cgGetProgramProfile(3)

NAM E
cgGd PrmgramProfile — get a prograns profile

SYNOPIS
#include <Cg/cg.h>

CGprofile cgGetProgramProfile( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
Returns the profile enumerant associated pitigram.

DESCRI PTION
cgGd PrmgramProfile retrieves the profile enumerant currently associated with a program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGd PrmgramProfile was introduced in Cg 1.1.

SEE ALSO
cgSetProgramProfile, cgGetProfile, cgGetProfileString, cgCreateProgram
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cgGetProgramsStateAssignmeative(3) CgCore Runtime API cgGetProgramStateAssignmentValue(3)

NAM E
cgGd ProgramStateAssignmeyfifue — get a program-valued state assignimeevdlues

SYNOPS S
#include <Cg/cg.h>

CGprogram cgGetProgramStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGpragram handle.

ReturnsNULL if an error occurs or no program igdable.

DESCRI PTION
cgGd PrmgramStateAssignmeytlue allows the application to retne the value(s) of a state assignment
that stores £Gpragram.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a
program type.

HI STORY
cgGd PrmgramStateAssignmey#ifue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState Assigalones)tV

cgGetintStateAssignmendllies, cgGetBoolStateAssignmentValues, cgGetStringStateAssigrahentV
cgGetSamplerStateAssignmentValue, cg@rtireStateAssignmentValue
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cgGetProgramsString(3) Qgore Runtime API cgGetProgramString(3)

NAM E
cgGd PrmgramSiing — get strings from a program object

SYNOPSS
#include <Cg/cg.h>

const char * cgGetProgramString( CGprogram program,
CGenum enum );

PARAMETERS
program Theprogram to query.

enum Specifiesthe string to retriee. enum can be one of CG_PROGRAM_SOURCE,
CG_PROGRAM_ENTHRY, CG_PROGRAM_PROHILE , or CG_COMPILE D_PROGRAM .

RETURN VALUES
Returns a NULL-terminated string based on the valumoim.

Returns an empty string if an error occurs.

DESCRI PTION
cgGd PrmgramSinng allows the application to retne pogram strings that a keen set via functions
that modify program state.

Whenenum is CG_PROGRAM_SOURCE the original Cg source program is returned.
Whenenum is CG_PROGRAM_ENTRRY the main entry point for the program is returned.
Whenenum is CG_PROGRAM_PROFILE the profile for the program is returned.
Whenenum is CG_COM PILE D_PROGRAM the string for the compiled program is returned.

EXAMPLE S

CGcontext context = cgCreateContext();

CGprogram program = cgCreateProgramFromFile(context,
CG_SOURCE,
mysourcefilename,
CG_PROFILE_ARBVP1,
"myshader”,
NULL);

if(cglsProgramCompiled(program))
printf("%s\n", cgGetProgramsString(program, CG_COMPILED_PROGRAM));

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

CG_INVALID_ENUMERANT_ERROR is generated if emum is not CG_PROGRAM_SOURCE,
CG_PROGRAM_ENTHRRY, CG_PROGRAM_PROFILE , or CG_COMPILE D_PROGRAM .

HI STORY
cgGd PrmgramSiing was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgGetProgramOptions
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cgGetResource(3) Qgore Runtime API cgGetResource(3)

NAM E
cgGeResourc e— get the resource enumerant assigned to a resource name

SYNOPI S
#include <Cg/cg.h>

CGresource cgGetResource( const char * resource_string );

PARAMETERS
resource_string Atring containing the resource name.

RETURN VALUES
Returns the resource enumerantesburce gdring.

ReturnsCG_UNKNOWN if no such resource exists.

DESCRI PTION
cgGd Resourc ereturns the enumerant assigned to a resource name.

EXAMPLE S
CGresource PositionResource = cgGetResource("POSITION");

if(cgGetParameterResource(myparam) == PositionResource)

{
}

/* Do stuff to the "POSITION" parameter */

ERRORS
None.

HI STORY
cgGe Resourc ewas introduced in Cg 1.1.

SEE ALSO
cgGetResourceString, cgGetParameterResource
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cgGetResourceString(3) @pre Runtime API cgGetResourceString(3)

NAM E
cgGe Resourc @3ring — get the resource name associated with a resource enumerant

SYNOPSS
#include <Cg/cg.h>

const char * cgGetResourceString( CGresource resource );

PARAMETERS
resource Theesource enumerant.

RETURN VALUES
Returns the NULL-terminated resource string of the enumezanirc e

DESCRI PTION
cgGe Resourc @3ring returns the resource named associated with a resource enumerant.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s)\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)));

ERRORS
None.

HI STORY
cgGe Resourc @Sring was introduced in Cg 1.1.

SEE ALSO
cgGetResource, cgGetParameterResource
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cgGetSamplerStateAssignmeat®meter(3) Cgore Runtime APl cgGetSamplerStateAssignmentParameter(3)

NAM E
cgGd SamplerSaeAssgnmentParameter — get the sampler parameter being set upergia gate
assignment in its sampler_state block

SYNOPS S
#include <Cg/cg.h>

CGparameter cgGetSamplerStateAssignmentParameter( CGstateassignment sa );

PARAMETERS
sa Thestate assignment insampler_daeblock

RETURN VALUES
Returns a handle to a parameter.

ReturnsNULL if sais not a state assignment isampler_saeblock.

DESCRI PTION
Given the handle to a state assignment in sampler daie block in an effect file,
cgGd SamplerSaeA ssgnment Parameterreturns a handle to the sampler parameter being initialized.

EXAMPLE S
Given an dfect file with:

sampler2D foo = sampler_state { GenerateMipmap = true; }

cgGd SamplerSaeAssgnmentParameter returns a handle tdfoo if passed a handle to the
GeneratdMipmap state assignment.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGd SamplerS aeA ssgnment Parameterwas introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cglsParameter

Cg Toolkit 2.2 270



cgGetSamplerStateAssignmentState(3) Qoge Runtime API cgGetSamplerStateAssignmentState(3)

NAM E
cgGd SamplerSaeAssgnmentSate— get a sampler-valued state assignneesisite

SYNOPS S
#include <Cg/cg.h>

CGstate cgGetSamplerStateAssignmentState( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGdaaehandle for the state.

ReturnsNULL if the handlesais invalid.

DESCRI PTION
cgGd SamplerSaeAssgnmentSateallows the application to retwe the state of a state assignment that
stores a sampler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGd SamplerSaeA ssgnmentSatewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstSamplerStateAssignment, cgGetNamedSamplerStateAssignment,
cgGetSamplerStateAssignmentParametgbetSamplerStateAssignmentValue
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cgGetSamplerStateAssignmeative(3) CgCore Runtime API cgGetSamplerStateAssignmentValue(3)

NAM E
cgGd SamplerSaeA ssggnmentValue — get a sampler-valued state assignnmsevalues

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetSamplerStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGparaméer handle for the sampler.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd SamplerSaeA ssgnmentValue allows the application to retwe the value(s) of a state assignment
that stores a sampler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
sampler type.

HI STORY
cgGd SamplerSaeA ssgnmentValue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState AssigalonestV

cgGetintStateAssignmendllies, cgGetBoolStateAssignmentValues, cgGetStringStateAssigrahentV
cgGetProgramStateAssignmentValue, cg@gtireStateAssignmentValue
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cgGetSemanticCasePal(8) CgCore Runtime API cgGetSemanticCasePolicy(3)

NAM E
cgGd SemanticCasePdlicy — get semantic case policy

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetSemanticCasePolicy( void );

PARAMETERS
None.

RETURN VALUES
Returns an enumerant indicating the current semantic casg polic

DESCRI PTION
cgGd SemanticCasePdlicy returns an enumerant indicating the current semantic casyg fwlithe library
See cgSetSemanticCasePylior more information.

EXAMPLE S
CGenum currentSemanticCasePolicy = cgGetSemanticCasePolicy();

ERRORS
None.

HI STORY
cgGe SemanticCasePdlicy was introduced in Cg 2.0.

SEE ALSO
cgSetSemanticCasePglicgGetParameterSemantic
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cgGetStateAssignmentind@) CgCore Runtime API cgGetStateAssignmentindex(3)

NAM E
cgGda JaeA ssgnmentl ndex — get the array indeof a gate assignment for array-valued state

SYNOPS S
#include <Cg/cg.h>

int cgGetStateAssignmentindex( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns an integer indevalue.

Returns0if the CGdaefor this state assignment is not an array type.

DESCRI PTION
cgGa JaeA ssgnmentl ndex returns the array indeof a date assignment if the state it is based on is an
array type.

EXAMPLE S
Given a “LightPosition” state defined as an array of eiffioa 3 values and an effect file with the folling
state assignment:

pass { LightPosition[3] = float3(10,0,0); }

cgGda JaeA ssgnmentl ndex will return 3when passed a handle to this state assignment.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGa JaeA ssgnmentl ndex was introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cgCreateStateAssignmentindex
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cgGetStateAssignmerdBs(3) CdCore Runtime API

NAM E
cgGd JaeAssgnmentPass- get a state assignmenpass

SYNOPI S
#include <Cg/cg.h>

CGpass cgGetStateAssignmentPass( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGpasshandle to the pass.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetStateAssignmentPass(3)

cgGaJaeAssgnmentPassallows the application to retie a tandle to the pass to which ave

stateassignment belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

HI STORY
cgGda JaeA ssgnmentPassvas introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cglsPass
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cgGetStateAssignmentState(3) Cgre Runtime API cgGetStateAssignmentState(3)

NAM E
cgGaJaeAssgnmentJ3ae- returns the state type of a particular state assignment

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetStateAssignmentState( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle.

RETURN VALUES
Returns the state corresponding to thexgiate assignment.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGaJaeAssgnmentIaereturns theCGdaa e object that corresponds to a particular state assignment
in a pass. This object can then be queried to find out its type, giving the type of the state assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_INVALID_STATE_HANDLE_ERMROR is generated if the effect doesmbntain a state matching the
given gate assignment.

HI STORY
cgGaJaeAssgnmentIaewsas introduced in Cg 1.4.

SEE ALSO
cgGetStateType, cgCreateState, cgCreateArrayState
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cgGetStateConk(3) CgCore Runtime API

NAM E
cgGaJaeContext — get a states aontext

SYNOPS S
#include <Cg/cg.h>

const char * cgGetStateContext( CGstate state );

PARAMETERS
state Thestate.

RETURN VALUES
Returns the context for the state.

ReturnsNULL if dateis invalid.
DESCRIPTION

cgGetStateContext(3)

cgGaJaeContext allows the application to retwe the context of a state. This is the context used to

create the state with cgCreateState.

EXAMPLE S
CGcontext context = cgCreateContext();

CGstate state = cgCreateState(context, "GreatStateOfTexas", CG_FLOAT);

assert(context == cgGetStateContext(state));

ERRORS

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGa JaeContext was introduced in Cg 1.5.

SEE ALSO

cgCreateState, cgCreateArrayState, cgGetEffectContext, cgGetParameterContext, cgGetProgramContext
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cgGetStateEnumerant(3) @yre Runtime API cgGetStateEnumerant(3)

NAM E
cgGdaJaeEnumerant — get a state enumerant name and value by index

SYNOPSS
#include <Cg/cg.h>

const char * cgGetStateEnumerant( CGstate state, int index, int * value );

PARAMETERS
state Thestate from which to retne an enumerant name and value.

index The inde for the enumerant igate

vaue Pointerto integer where the enumerant value will be stored.

RETURN VALUES
Returns the NULL-terminated enumerant name string associated diai at positionindex. The
enumerant value is returned via trebueparameter.

ReturnsNULL if an error occursyvaduewill be 0.

DESCRI PTION
cgGdaJaeEnumerant allows the application to retwe the enumerant name and value associated with a
CGdaeat a specified indelocation. Thenumber of enumerants assocated with a state can bealeto
using cgGetNumStateEnumerants.

EXAMPLE S
int value;
char* pName;

int nEnums = cgGetNumStateEnumerants(state);

for (ii=0; ii<nEnums; ++ii) {
pName = cgGetStateEnumerant(state, ii, &value );
printf("%i: %s %i\n", ii+1, pName, value);

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

CG_INVALID_POINTER_ERROR is generated waueis NULL .

CG_INVALID_PARAMETER_ERRROR is generated ifindex is less thar0 orindex is greater than or equal
to the number of enumerants associated sadte

HI STORY
cgGda SaeEnumerant was introduced in Cg 2.2.
SEE ALSO
cgAddStateEnumerant, cgGetNumStateEnumerants, cgGetStateEnumerantName,

cgGetStateEnumerantValue
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cgGetStateEnumerantName(3) Cgre Runtime API cgGetStateEnumerantName(3)

NAM E
cgGda JaeEnumerantName— get a state enumerant name by value
SYNOPI S
#include <Cg/cg.h>
const char * cgGetStateEnumerantName( CGstate state,
int value );
PARAMETERS
state Thestate from which to retne an enumerant name.

value Theenumerant value for which to retreethe associated name.

RETURN VALUES
Returns the NULL-terminated enumerant name string associated witivéheagimeranvauein dae

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd SaeEnumerantNamereturns the enumerant name associated witlren ghumerant value from a
specified state.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

CG_INVALID_PARAMETER_ERRROR is generated ifdae does not contain an enumerant defined for
vdue

HI STORY
cgGda SaeEnumerantNamewas introduced in Cg 1.5.

SEE ALSO
cgGetStateEnumerantValue, cgAddStateEnumerant, cglsState
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cgGetStateEnumerardiie(3) CgCore Runtime API cgGetStateEnumerantValue(3)

NAM E
cgGd SaeEnumerantValue — get state enumerant value by name
SYNOPI S
#include <Cg/cg.h>
int cgGetStateEnumerantValue( CGstate state,
const char * name );
PARAMETERS
state Thestate from which to retne te value associated witlame

name Theenumerant name for which to retrethe associated value frogate

RETURN VALUES
Returns the enumerant value associated mathe

Returns-1if an error occurs.

DESCRI PTION
cgGda SaeEnumerantValue retrieves the enumerant value associated with\aemgienumerant name from
the specified state.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

CG_INVALID_PARAMETER_ERRROR is generated i@aedoes not containame if nameis NULL , or if
namepoints to an empty string.

HI STORY
cgGd SaeEnumerantValue was introduced in Cg 1.5.

SEE ALSO
cgGetStateEnumerantName, cgAddStateEnumerant, cglsState

Cg Toolkit 2.2 280



cgGetStatelLatestProfile(3) Q@ypre Runtime API cgGetStatelLatestProfile(3)

NAM E
cgGaSad aedProfie — gets a state’ designated latest profile

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetStatelLatestProfile( CGstate state );

PARAMETERS
state Thestate handle.

RETURN VALUES
Returns the designated latest profild#@deis of typeCG_PROGRAM_TYPE .

ReturnsCG_PROFILE_UNKNCOWN otherwise.

DESCRI PTION
cgGeaSad aedProfile gets the specified stade’designated latest profile for states of type
CG_PROGRAM_TYPE .

This profile is used to compile the program for a state assignment for the state where the profile in the
compil estatement is the identifitated.

EXAMPLE S
Get the latest profile for fragment programs:

CGstate state = cgGetNamedState(context, "FragmentProgram™);
CGprofile profile = cgGetStateLatestProfile(state);

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGaJad aed Profile was introduced in Cg 2.2.

SEE ALSO
cgGetNamedState, cgSetStatelL atestProfile
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cgGetStateName(3) Qgore Runtime API

NAM E
cgGaJaeName- get a states nrame

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStateName( CGstate state );

PARAMETERS
state Thestate.

RETURN VALUES
Returns the NULL-terminated name string for the state.

ReturnsNULL if dateis invalid.
DESCRIPTION

cgGetStateName(3)

cgGaJaeNameallows the application to retwe the name of a state defined in a Cg cant&hisname

can be used later to retreethe state from the context using cgGetNamedState.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_STATE_HANDLE_ERRROR is generated i#aeis not a valid state.

HI STORY
cgGda JaeNamewas introduced in Cg 1.4.

SEE ALSO
cgGetNamedState, cgGetFirstState, cgGetNextState
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cgGetStateResetCallback(3) Cgre Runtime API cgGetStateResetCallback(3)

NAM E
cgGa SaeResd Cal badk — get the state resetting callback function for a state

SYNOPSS
#include <Cg/cg.h>

CGstatecallback cgGetStateResetCallback( CGstate state );

PARAMETERS
state Thestate from which to retne the callback.

RETURN VALUES
Returns a pointer to the state resetting callback function.

ReturnsNULL if gateis not a valid state or if it has no callback.

DESCRI PTION
cgGaSaeResa Call badk returns the callback function used for resetting the state whenvéresite is
encountered in a pass in a technique. See cgSetStateCallbacks for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGa SaeResa Call back was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateResetCallback, cgResetPassState
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cgGetStateSetCallback(3) @yre Runtime API cgGetStateSetCallback(3)

NAM E
cgGaJaeSaCall back — get the state setting callback function for a state

SYNOPS S
#include <Cg/cg.h>

CGstatecallback cgGetStateSetCallback( CGstate state );

PARAMETERS
state Thestate from which to retne the callback.

RETURN VALUES
Returns a pointer to the state setting callback function.

ReturnsNULL if dateis not a valid state or if it has no callback.

DESCRI PTION
cgGaJaeSaCal back returns the callback function used for setting the state when ke date is
encountered in a pass in a technique. See cgSetStateCallbacks for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGa JaeSaCall back was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateSetCallback, cgSetPassState
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cgGetStateyipe(3) CgCore Runtime API cgGetStateType(3)

NAM E
cgGa Jaelype- returns the type of agn date
SYNOPSS
#include <Cg/cg.h>
CGtype cgGetStateType( CGstate state );
PARAMETERS
state Thestate from which to retrie the type.
RETURN VALUES
Returns theCGtypeof the gien Sate.
DESCRI PTION

cgGaJaelype returns the type of a state thatasv previously defined via cgCreateState,
cgCreateArrayState, cgCreateSamplerState, or cgCreateArraySamplerState.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGaJaelTypewsas introduced in Cg 1.4.

SEE ALSO
cgCreateState, cgCreateArrayState, cgCreateSamplerState, cgCreateArraySamplerState, cgGetStateName
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cgGetStatedlidateCallback(3) Cg@ore Runtime API cgGetStateValidateCallback(3)

NAM E
cgGda SaevalidateCallback — get the state validation callback function for a state

SYNOPI S
#include <Cg/cg.h>

CGstatecallback cgGetStateValidateCallback( CGstate state );

PARAMETERS
state Thestate from which to retne the callback.

RETURN VALUES
Returns a pointer to the state validateting callback function.

ReturnsNULL if gateis not a valid state or if it has no callback.

DESCRI PTION
cgGda SaevalidateCallback returns the callback function used for validating the state when tee gi
state is encountered in a pass in a technique. See cgSetStateCallbacks and cg@lidi&e@aback for
more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERRROR is generated i#aeis not a valid state.

HI STORY
cgGd SaevalidateCallback was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateValidateCallback, cgValidateTechnique
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cgGetString(3) Cgore Runtime API cgGetString(3)

NAM E
cgGe 3ring — gets a special string

SYNOPIS
#include <Cg/cg.h>

const char * cgGetString( CGenum enum );

PARAMETERS
enum  Anenumerant describing the string to be returned.

RETURN VALUES
Returns the string associtated wettum.

ReturnsNULL in the event of an error.

DESCRI PTION
cgGe 3ring returns an informate gring depending on thenum. Currently there is only onealid
enumerant that may be passed in.

CG_VERSON
Returns the version string of the Cg runtime and compiler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ENUMERANT_ERROR is generated iénum is notCG_VERS ON.

HI STORY
cgGe 3ringwas introduced in Cg 1.2.

SEE ALSO
Cg
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cgGetStringAnnotationdMue(3) CgCore Runtime API cgGetStringAnnotationValue(3)

NAM E
cgGd SringAnnatationValue - get a string-valued annotatienvalue

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStringAnnotationValue( CGannotation ann );

PARAMETERS
ann Theannotation.

RETURN VALUES
Returns a pointer to a string containedahamp.

ReturnsNULL if no value is gailable.

DESCRI PTION
cgGd SringAnnatationValue allows the application to retwe te value of a string typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGa SringAnnatationValue was introduced in Cg 1.4.

SEE ALSO
cgGetAnnotationype, cgGetStringAnnotationValues, cgGetFloatAnnotataags,
cgGetintAnnotationValues, cgGetBoolAnnotationValues
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cgGetStringAnnotationdMues(3) CdCore Runtime API cgGetStringAnnotationValues(3)

NAM E
cgGd SringAnnatationValues- get the values from a string-valued annotation
SYNOPS S
#include <Cg/cg.h>
const char * const * cgGetStringAnnotationValues( CGannotation ann,
int * nvalues );
PARAMETERS
ann Theannotation from which the values will be reted.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arraysifing values. The number ofalues in the array is returned via thalues
parameter.

ReturnsNULL if no values are\ailable, ann is not string-typed, or an error occunsalueswill be 0.

DESCRI PTION
cgGd SringAnnatationValuesallows the application to retrie the value(s) of a string typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

HI STORY
cgGd SringAnnatationValueswas introduced in Cg 2.0.
SEE ALSO
cgGetAnnotationype, cgGetStringAnnotationValue, cgGetBoolAnnotatialuiés,

cgGetFloatAnnotationValues, cgGetintAnnotationValues
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cgGetStringParameteallie(3) CgCore Runtime API cgGetStringParameterValue(3)

NAM E
cgGd SringParameterValue — get the value of a string parameter

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStringParameterValue( CGparameter param );

PARAMETERS
param  Thearameter whose value will be reved.

RETURN VALUES
Returns a pointer to the string contained by a string parameter.

ReturnsNULL if the parameter does not contain a valid string value.

DESCRI PTION
cgGd SringParameterValue allows the application to get the value of a string parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iparam is not string-typed.

HI STORY
cgGd SringParameterValue was introduced in Cg 1.4.

SEE ALSO
cgSetStringParameterValue
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cgGetStringStateAssignmerathie(3) CgCore Runtime API cgGetStringStateAssignmentValue(3)

NAM E
cgGd SringSaeA ssgnmentValue — get a string-valued state assignmenélues

SYNOPSS
#include <Cg/cg.h>

const char * cgGetStringStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns a pointer to a string.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGd SringSaeA ssgnmentValue allows the application to retwe the value(s) of a string typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a

string type.
HI STORY
cgGd SringSaeA ssgnmentValue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState Assigalones)tV

cgGetintStateAssignmenrdities, cgGetBoolStateAssignmentValues, cgGetProgramStateAssigafuentV
cgGetSamplerStateAssignmentValue, cg@ritireStateAssignmentValue
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cgGetSupportedProfile(3) CZpre Runtime API

NAM E
cgGd Supported Profile — get a supported profile by index

SYNOPS S
#include <Cg/cg.h>

CGprofile cgGetSupportedProfile( int index );

PARAMETERS
index  The inde for the supported profile.

RETURN VALUES
Returns the supporte@Gprafile at positionindex.

Returns thecG_PROFILE_UNKNOOWN if an error occurs.
DESCRIPTION

cgGetSupportedProfile(3)

cgGd Supparrted Profile retrieves by index a profile supported by thisersion of the Cg library The
number of supported profiles can be found using cgGetNumSupportedProfiles.

Note that a profile may be recognized by Cg but not supported by the platform on which the application is
currently running. A graphicsAPI specific routine such as cgGLIsProfileSupported must still be used to
determine if the currer@PUand drver combination supports agn profile.

EXAMPLE S
CGprofile profile;
int nProfiles;
int ii;

nProfiles = cgGetNumSupportedProfiles();
printf("NumSupportedProfiles: %i\n", nProfiles);

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);

printf("SupportedProfile %i: %s %i\n", ii, cgGetProfileString(profile), profile);

ERRORS

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of supported profiles returned by cgGetNumSupportedProfiles.

HI STORY
cgGd SupportedProfile was introduced in Cg 2.2.

SEE ALSO
cgGetNumSupportedProfiles,  cglsProfileSupported,

cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported,
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cgGetTechniqueHdct(3) CgCore Runtime API

NAM E
cgGdTechniqueEffect- get a techniques’dfect

SYNOPI S
#include <Cg/cg.h>

CGeffect cgGetTechniqueEffect( CGtechnique tech );

PARAMETERS
tech Thetechnique.

RETURN VALUES
Returns &CGdf e¢ handle to the effect.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetTechniqueEffect(3)

cgGdTechniqueEffectallows the application to retwre a landle to the effect to which avgn technique

belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGdTechniqueEffectvas introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cgGetechniqueName(3) Cg@ore Runtime API cgGetTechniqgueName(3)

NAM E
cgGdTechnigueName- get a techniqus’name

SYNOPI S
#include <Cg/cg.h>

const char * cgGetTechniqueName( CGtechnique tech );

PARAMETERS
tech Thetechnique.

RETURN VALUES
Returns the NULL-terminated name string for the technique.

ReturnsNULL if ted is invalid.

DESCRI PTION
cgGdTechnigueNamallows the application to retrie the name of a technique in a Céeet. Thisname
can be used later to retreethe technique from the effect using cgGetNamedTechnique.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGdTechnigueNamevas introduced in Cg 1.4.

SEE ALSO
cgGetNamedTechnique, cgGetFirstTechnique, cgGetNextTechnique
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cgGetExtureStateAssignmengiue(3) CgCore Runtime API cgGeektureStateAssignmentValue(3)

NAM E
cgGdTexture StateAssignmevitlue — get a texture-valued state assignmemlues

SYNOPIS
#include <Cg/cg.h>

CGparameter cgGetTextureStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns a handle to the texture parameter associated with this state assignment.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGdTexture StateAssignmevitlue allows the application to retne te value(s) of a state assignment
that stores a texture parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
texture type.

HI STORY
cgGdTexture StateAssignmevilue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatState AssigalonestV

cgGetintStateAssignmentValues, cgGetStringStateAssignmentValue, cgGetSamplerStateAssignmentValue
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cgGetlype(3) CgCore Runtime API cgGetType(3)

NAM E
cgGdType-— get the type enumerant assigned to a type name

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetType( const char * type_string );

PARAMETERS
type_string
A string containing the case-sengdtitype name.

RETURN VALUES
Returns the type enumeranttgpe gring.

ReturnsCG_UNKNOWN_TYPE if no such type exists.

DESCRI PTION
cgGdTypereturns the enumerant assigned to a type name.

EXAMPLE S
CGtype Float4Type = cgGetType("float4");

if(cgGetParameterType(myparam) == Float4Type)
{

}

/* Do stuff */

ERRORS
None.

HI STORY
cgGdTypewas introduced in Cg 1.1.

SEE ALSO
cgGetTypeString, cgGetParameterType
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cgGetlypeBase(3) Cgore Runtime API cgGetTypeBase(3)

NAM E
cgGdTypeBase get the base type associated with a type enumerant

SYNOPS S
#include <Cg/cg.h>

CGtype cgGetTypeBase( CGtype type );

PARAMETERS
type Thetype enumerant.

RETURN VALUES
Returns the scalar base type of the enuméygpet

DESCRI PTION
cgGdTypeBasereturns the base (scalar) type associated with a type enumdfantexample,
cgGetTypeBase(CG_FLAY 3x4) returnsCG_FLOAT. The base type for a non-numeric type such as
CG_STRING, CG_STRUCT, CG_SAM PLE R2D, or user-defined types is simply the type itself.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGdTypeBasevas introduced in Cg 1.5.

SEE ALSO
cgGetType, cgGetTypeClass, cgGetParameterType
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cgGetlypeClass(3) Cgore Runtime API cgGetTypeClass(3)

NAM E
cgGdTypeClass get the parameter class associated with a type enumerant

SYNOPS S
#include <Cg/cg.h>

CGparameterclass cgGetTypeClass( CGtype type );

PARAMETERS
type Thetype enumerant.

RETURN VALUES
Returns the parameter class of the enumeéype Possible return values are:

* CG_PARAMETERCLIASS_UNKNGOWN
* CG_PARAMETERCLASS_SCALAR

* CG_PARAMETERCLASS_VECTTOR

* CG_PARAMETERCIASS_MAATRIX

* CG_PARAMETERCLASS_STRUCT

* CG_PARAMETERCIASS_ARRAAY

* CG_PARAMETERCLASS_SAMPLER

* CG_PARAMETERCLASS_OBJECT

DESCRI PTION
cgGdTypeClassreturns the parameter class associated with a type enumefant.example,
cgGetTypeClass(CG_FLAY 3x4) returns CG_PARAMETERCLASS_MAATRIX while

cgGetTypeClasS§IG_HALF) returnsCG_PARAMETERCLASS_SCALAR and cgGetypeClasstG_BOOLJ
returnsCG_PARAMETERCLASS_VECTTOR.

CG_PARAMETERCLASS_UNKNGDWN is returned if the type is unknown.

EXAMPLE S
to-be-written

ERRORS
None

HI STORY
cgGdTypeClassvas introduced in Cg 1.5.

SEE ALSO
cgGetType, cgGetTypeBase, cgGetParameterType
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cgGetlypeSizes(3) Cgore Runtime API cgGetTypeSizes(3)

NAM E
cgGdTypeSizes get the rov and/or column size of a type enumerant

SYNOPIS
#include <Cg/cg.h>

CGbool cgGetTypeSizes( CGtype type,
int * nrows,
int * ncols );

PARAMETERS
type Thetype enumerant.

nrows  Thelocation where the number of rows will be written.

ncols Thdocation where the number of columns will be written.

RETURN VALUES
ReturnsCG_TRUE if the type enumerant is for a matrix.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGdTypeSizeseturns the number of rows and columns for enumdygein the locations specified by
nrows andnca srespectiely.

When the type enumerant is not a matrix type thenreturned imreows in contrast to cgGetMatrixSize
where the number of rows and columns willdiéthe type enumerant is not a matrix.

For a numeric typesncdswill be the vector length foractors andl for scalars.For non-numeric types,
nca swill be 0.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGdTypeSizewas introduced in Cg 1.5.

SEE ALSO
cgGetArrayTotalSize, cgGetArrayDimension, cgGetArrayParamei&etMatrixSize
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cgGetlypeString(3) CdCore Runtime API

NAM E
cgGdTypeSting — get the type name associated with a type enumerant
SYNOPIS
#include <Cg/cg.h>
const char * cgGetTypeString( CGtype type );
PARAMETERS
type Thetype enumerant.
RETURN VALUES
Returns the type string of the enumertypie
DESCRI PTION

cgGdTypeSting returns the type named associated with a type enumerant.

EXAMPLE S
const char *MatrixTypeStr = cgGetTypeString(CG_FLOAT4x4);

/* MatrixTypeStr will be "float4x4" */

ERRORS
None.

HI STORY
cgGeType Sting was introduced in Cg 1.1.

SEE ALSO
cgGetType, cgGetParameterType
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cgGetUserype(3) CgCore Runtime API cgGetUserType(3)

NAM E
cgGa UserType— get enumerant of user-defined type from a program or effect

SYNOPIS
#include <Cg/cg.h>

CGtype cgGetUserType( CGhandle handle,
int index );

PARAMETERS
handle TheCGprmgram or CGdf et in which the type is defined.

index  The inde of the user-defined typdandex must be greater than or equal@@nd less than the
value returned by cgGetNumUserTypes.

RETURN VALUES
Returns the type enumerant associated with the type withvirei gdex.

DESCRI PTION
cgGeUserType returns the enumerant associated with the user-defined type withvéhdrglex in the
given CGprogram or CGdf ed.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ithandle is not a valid program or fefct
handle.

CG_OUT_OF_ARRAY_BOUNDS ERROR is generated ifindex is outside the proper range.

HI STORY
cgGa UserTypewas introduced in Cg 1.2.

SEE ALSO
cgGetNumUserTypes, cgGetNamedUserType
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cglsAnnotation(3) Cgore Runtime API cglsAnnotation(3)

NAM E
cgisAnnatation — determine if an annotation handle references a valid annotation
SYNOPI S
#include <Cg/cg.h>
CGbool cglsAnnotation( CGannotation ann );
PARAMETERS
ann Theannotation handle to check.
RETURN VALUES

ReturnsCG_TRUE if ann references a valid annotation.
ReturnsCG_FALSE otherwise.

DESCRIPTION
cdisAnnatation returnsCG_TRUE if ann references a valid annotatidlG_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisAnnatation was introduced in Cg 1.4.

SEE ALSO
cgGetNatAnnotation, cgGetAnnotationName,  cgGetAnnotatigpd,  cgCreatefdctAnnotation,
cgCreateRBrameterAnnotation, cgCreatePassAnnotation, cgCreateProgramAnnotation,
cgCreateTechniqueAnnotation
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cglsContat(3) CgCore Runtime API cglsContext(3)

NAM E
cgisContext — determine if a context handle references a valid context

SYNOPIS
#include <Cg/cg.h>

CGbool cglsContext( CGcontext context );

PARAMETERS
contxt Thecontext handle to check.

RETURN VALUES
ReturnsCG_TRUE if context references a valid context.

ReturnsCG_FALSE otherwise.

DESCRIPTION
cdisContext returnsCG_TRUE if context references a valid contextG_FALSE otherwise.
EXAMPLE S
CGcontext context = NULL;
cglsContext(context); /* returns CG_FALSE */

context = cgCreateContext();
cglsContext(context); /* returns CG_TRUE if create succeeded */

cgDestroyContext(context);

cglsContext(context); /* returns CG_FALSE */
ERRORS
None.
HI STORY
cgisContext was introduced in Cg 1.1.
SEE ALSO

cgCreateContext, cgDestroyContext
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cglsEfect(3) CgCore Runtime API cglsEffect(3)

NAM E
cgisEff ed — determine if an effect handle references a valid effect

SYNOPSS
#include <Cg/cg.h>

CGbool cglsEffect( CGeffect effect );

PARAMETERS
effect Theeffect handle to check.

RETURN VALUES
ReturnsCG_TRUE if €f et references a valid effect.

ReturnsCG_FALSE otherwise.

DESCRIPTION
cdisEff e¢ returnsCG_TRUE if &f e¢ references a valid effec@G_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisEff e¢ was introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cglsinterfaceype(3) CgCore Runtime API

NAM E
cgisl nterfacd@ype- determine if a type is an interface

SYNOPIS
#include <Cg/cg.h>

CGbool cglsinterfaceType( CGtype type );

PARAMETERS
type Thetype being ealuated.

RETURN VALUES

ReturnsCG_TRUE if typeis an interface (not just a struct).

ReturnsCG_FALSE otherwise.
DESCRIPTION

cglsinterfaceType(3)

cgisl nterfacd@ypereturnsCG_TRUE if typeis an interface (not just a strucf)z_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisl nterfac@ypewsas introduced in Cg 1.2.

SEE ALSO
cgGetType
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cglsRarameter(3) Cgore Runtime API cglsParameter(3)

NAM E
cgisParameter — determine if a parameter handle references a valid parameter

SYNOPIS
#include <Cg/cg.h>

CGbool cglsParameter( CGparameter param );

PARAMETERS
param  Theparameter handle to check.

RETURN VALUES
ReturnsCG_TRUE if param references a valid parameter object.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisParameter returns CG_TRUE if param references a valid parameter objecgisParameter is
typically used for iterating through the parameters of an objecan also be used as a consisyetiteck
when the application cach€Gparameer handles. Certaiprogram operations likdeleting the program
or context object that the parameter is contained in will cause a parameter object to bedame in

EXAMPLE S
if (cglsParameter(param)) {
/* do something with param */
} else{
/* handle situation where param is not a valid parameter */

}

ERRORS
None.

HI STORY
cgis Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParameter
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cglsRarameterGlobal(3) C@ore Runtime API

NAM E
cgis ParameterGlobal — determine if a parameter is global

SYNOPSS
#include <Cg/cg.h>

CGbool cglsParameterGlobal( CGparameter param );

PARAMETERS
param  Theparameter handle to check.

RETURN VALUES
ReturnsCG_TRUE if param is global.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cglsParameterGlobal(3)

cgls ParameterGlobal returnsCG_TRUE if param is a global parameter a@_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgis ParameterGlobal was introduced in Cg 1.2.

SEE ALSO

cgCreateParametaglsParameteicglsParameterReferenced, cglsParameterUsed
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cglsRarameterReferenced(3) Cyre Runtime API cglsParameterReferenced(3)

NAM E
cgis ParameterRefeenced- determine if a program parameter is potentially referenced

SYNOPSS
#include <Cg/cg.h>

CGbool cglsParameterReferenced( CGparameter param );

PARAMETERS
param  Thehandle of the parameter to check.

RETURN VALUES
ReturnsCG_TRUE if param is a program parameter and is potentially referenced by the program.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisParameterRefeencedreturns CG_TRUE if param is a program parametesend is potentially
referenced (used) within the program. It otherwise retGS-ALSE.

Program parameters are those parameters associated directly @Epr@gram, whose handles are
retrieved by alling, for example, cgGetNamedProgramParameter.

The value returned bggisParameterRefeenceds conserative, but not alvays exact. Areturn value of
CG_TRUE indicates that the parameter may be used by its associated prograeturn value of
CG_FALSE indicates that the parameter is definintely not referenced by the program.

If param is an aggrgae program parameter (a struct or arr&®,_TRUE is returned if ap of param’s
children are potentially referenced by the program.

If param is a leaf parameter and the retumue isCG_FALSE, cgGetRirameterResource may return
CG_INVALID_VAL UE for this parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgis ParameterRefeencedvas introduced in Cg 1.1.

SEE ALSO
cgGetNamedProgramParametgisParameterUsed, cgGetParameterResource
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cglsRarameterUsed(3) CQgore Runtime API cglsParameterUsed(3)

NAM E
cgisParameterUsed- determine if a parameter is potentially used

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParameterUsed( CGparameter param,
CGhandle container );

PARAMETERS
param  Theparameter to check.

container
Specifies theCGdf e¢, CGtedinique CGpass CGdaeassgnment, or CGprogram that may
potentially usepar am.

RETURN VALUES
ReturnsCG_TRUE if param is potentially used bgontainer.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisParameterUsedeturnsCG_TRUE if param is potentially used by the\gn container. If param is a
struct or arrayCG_TRUE is returned if ay of its children are potentially used bgntainer. It otherwise
returnsCG_FALSE.

The value returned bygsParameterUsedis conserative, but not alays eact. A return value of
CG_TRUE indicates that the parameter may be useddbyainer. A return value ofCG_FALSE indicates
that the parameter is definintely not usecbtmtainer.

The given param handle may reference a program parametedfect parameteor a fhared parameter.

The container handle may reference €Gdfet¢, CGtetnique CGpass CGiaeassgnment, or
CGprogram.

If containeris aCGpragram, CG_TRUE is returned if ay of the prograns referenced parameters inherit
their values directly or indirectly (due to parameter connections) fiesi@am.

If container is aCGdaeassgnment, CG_TRUE is returned if the right-hand side of the state assignment
may directly or indirectly depend on thalwe ofparam. If the state assignmentvisives aCGprogram,
the prograns parameters are also considered, avabo

If container is a CGpass CG_TRUE is returned if ap of the pass’ state assignments potentially use
param.

If container is a CGtetinique CG_TRUE is returned if ap of the techngiues passes potentially use
param.

If containeris aCGdf e¢, CG_TRUE is returned if ay of the effects techniques potentially ugsr am.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameteor if container
is not the handle of a valid container.

HI STORY
cgis ParameterUsedyvas introduced in Cg 1.4.

SEE ALSO
cglsParameterReferenced, cgConnectParameter
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cglsParentype(3) CgCore Runtime API cglsParentType(3)

NAM E
cdsParentType- determine if a type is a parent of another type

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParentType( CGtype parent,
CGtype child );

PARAMETERS
parent  Theparent type.

child Thechild type.

RETURN VALUES
ReturnsCG_TRUE if parent is a parent type adhil d.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisParentTypereturnsCG_TRUE if parent is a parent type athild. OtherwiseCG_FALSE is returned.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cdsParentTypewsas introduced in Cg 1.2.

SEE ALSO
cgGetParentType
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cglskass(3) CdCore Runtime API cglsPass(3)

NAM E
cdsPass- determine if a pass handle references a valid pass

SYNOPSS
#include <Cg/cg.h>

CGbool cglsPass( CGpass pass );

PARAMETERS
pass Thepass handle to check.

RETURN VALUES
ReturnsCG_TRUE if passreferences a valid pass.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisPasseturnsCG_TRUE if passreferences a valid passG_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cdsPassvas introduced in Cg 1.4.

SEE ALSO
cgCreatePass, cgGetFirstPass, cgGetNamedPass, cgGetNextPass, cgGetPassName, cgGetPassTechnique
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cglsProfileSupported(3) Qgore Runtime API cglsProfileSupported(3)

NAM E
cgis Profile Supported- determine if a profile is supported

SYNOPIS
#include <Cg/cg.h>

CGbool cglsProfileSupported( CGprofile profile );

PARAMETERS
profile  Theprofile enumerant to test.

RETURN VALUES
ReturnsCG_TRUE if profile is supported.

DESCRI PTION
cgis Profile Supportedchecks whethegprofile is supported by this version of the Cg library.

Note that a profile may be recognized by Cg but not supported by the platform on which the application is
currently running. A graphicsAPI specific routine such as cgGLIsProfileSupported must still be used to
determine if the currer@PUand drver combination supports agn profile.

EXAMPLE S
CGprofile profile;
int nProfiles;
int ii;

nProfiles = cgGetNumSupportedProfiles();
printf("NumSupportedProfiles: %i\n", nProfiles);

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);
printf("IsProfileSupported %i: %s %i\n", ii, cgGetProfileString(profile),
cglsProfileSupported(profile));

ERRORS
None.

HI STORY
cgis Profile Supporttedwas introduced in Cg 2.2.

SEE ALSO
cgGetNumSupportedProfiles, cgGetSupportedProfile, cgGetProfilePropegtgLIsProfileSupported,
cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported, cgGetProfileString, cgGetProfile

Cg Toolkit 2.2 312



cglsProgram(3) Cg@ore Runtime API cglsProgram(3)

NAM E
cgisPrmgram — determine if a program handle references a program object

SYNOPI S
#include <Cg/cg.h>

CGbool cglsProgram( CGprogram program );

PARAMETERS
program Therogram handle to check.

RETURN VALUES
ReturnsCG_TRUE if program references a valid program object.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisPrmgram return CG_TRUE if pramgram references a valid program objedtlote that this does not
imply that the program has been successfully compiled.

EXAMPLE S

char *programSource = ...;

CGcontext context = cgCreateContext();

CGprogram program = cgCreateProgram( context,
CG_SOURCE,
programSource,
CG_PROFILE_ARBVP1,
"myshader",
NULL );

CGbool isProgram = cglsProgram( program );

ERRORS
None.

HI STORY
cgls Prmgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgDestroyProgram, cgGetNextProgram
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cglsProgramCompiled(3) Qgore Runtime API cglsProgramCompiled(3)

NAM E
cgis PrmgramCompiled - determine if a program has been compiled

SYNOPSS
#include <Cg/cg.h>

CGbool cglsProgramCompiled( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
ReturnsCG_TRUE if pr@mgram has been compiled.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgis PregramCompiledreturnsCG_TRUE if pramgram has been compiled am@is_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgis PregramCompiledwas introduced in Cg 1.1.

SEE ALSO
cgCompileProgram, cgSetAutoCompile
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cglsState(3) Cgore Runtime API

NAM E
cgisJae- determine if a state handle references a valid state

SYNOPI S
#include <Cg/cg.h>

CGbool cglsState( CGstate state );

PARAMETERS
state Thestate handle to check.

RETURN VALUES
ReturnsCG_TRUE if datereferences a valid state.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cdsIaereturnsCG_TRUE if daereferences a valid stateG_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateState
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cglsStateAssignment(3) C2pre Runtime API cglsStateAssignment(3)

NAM E
cgisJaeAssgnment — determine if a state assignment handle references a valid Cg state assignment

SYNOPIS
#include <Cg/cg.h>

CGbool cglsStateAssignment( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle to check.

RETURN VALUES
ReturnsCG_TRUE if sareferences a valid state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisSaeAssgnment returnsCG_TRUE if sareferences a valid state assignme®, FALSE otherwise.

EXAMPLE S
if (cglsStateAssignment(sa)) {
/* do something with sa */

} else{
/* handle situation where sa is not a valid state assignment */
}
ERRORS
None.
HI STORY
cgisJaeAssgnment was introduced in Cg 1.4.
SEE ALSO
cgCreateStateAssignment, cgCreateStateAssignmentindex, cgGetFirstStateAssignment,
cgGetFirstSamplerStateAssignment, cgGetNamedStateAssignment, cgGetNamedSamplerStateAssignment,
cgGetNatStateAssignment, cgGetStateAssignmentindex, cgGetStateAssigasgntP

cgGetStateAssignmentState
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cglsTechnique(3) Cgoore Runtime API cglsTechnique(3)

NAM E
cgisTechnigue— determine if a technique handle references a valid technique

SYNOPS S
#include <Cg/cg.h>

CGbool cglsTechnique( CGtechnique tech );

PARAMETERS
tech Thetechnique handle to check.

RETURN VALUES
ReturnsCG_TRUE if ted references a valid technique.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgisTechniquereturnsCG_TRUE if ted references a valid techniqu&G_FALSE otherwise.

EXAMPLE S
if (cglsTechnique(tech)) {
/* do something with tech */
} else{
/* handle situation where tech is not a valid technique */

}

ERRORS
None.

HI STORY
cgisTechniquewas introduced in Cg 1.4.

SEE ALSO
cgCreate&chnique, cgGetFirséthnique, cgGetNamedTechnique, cgGeatNechnique,
cgGetTechniqueEffect, cgGetTechniqueName, cglsTechniqueValidated, cgValidateTechnique
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cglsTechniqueglidated(3) CdCore Runtime API cglsTechniqueValidated(3)

NAM E
cgisTechniguéXalidated - indicates whether the technique has passed validation

SYNOPSS
#include <Cg/cg.h>

CGbool cglsTechniqueValidated( CGtechnique tech );

PARAMETERS
tech Thetechnique handle.

RETURN VALUES
ReturnsCG_TRUE if the technique has previously passes validation via a call to cgValidateTechnique.

ReturnsCG_FALSE if validation hasrt been attempted or the technique has failed a validation attempt.

DESCRI PTION
cgisTechniguéXalidated returnsCG_TRUE if the technique has previously passes validation via a call to
cgValidateTechniqgue CG_FALSE is returned both if validation hasrbeen attempted as well as if the
technique has failed a validation attempt.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgisTechniguéXalidated was introduced in Cg 1.4.

SEE ALSO
cgValidateTechnique, cgCallStateValidateCallback
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cgMapBufer(3) CgCore Runtime API cgMapBuffer(3)

NAM E
cgM apBuff er — map buffer into applicatios’aldress space

SYNOPI S
#include <Cg/cg.h>

void * cgMapBuffer( CGbuffer buffer,
CGbufferaccess access );

PARAMETERS
buffer  Thebuffer which will be mapped into the applicatisrtidress space.

access Arenumerant indicating the operations the client may perform on the data store through the
pointer while the buffer data is mapped.

The following enumerants are allowed:

CG_MAP_READ
The application can read but not write through the data pointer.

CG_MAP WRITE
The application can write but not read through the data pointer.

CG_MAP_READ WRITE
The application can read and write through the data pointer.

CG_MAP_WRITE_DISCARD
Same a€G_MAP_READ_WRITHEf using aGL buffer.

CG_MAP_WRITE_NO_OVERWRITE
Same a€G_MAP_READ_WRITHEf using aGL buffer.

RETURN VALUES
Returns a pointer through which the application can read or write the bufta’store.

ReturnsNULL if an error occurs.

DESCRI PTION
cgM apBuff er maps a bffer into the applicatios’ address space for memory-mapped updating of the
buffer's data. Theapplication should cakgUnmapBuff efllcgUnmapBuff er when it's done updating or
guerying the buffer.

EXAMPLE S
unsigned char *bufferPtr = cgMapBuffer( myBuffer, CG_MAP_READ_WRITE );
memcpy( ptr, bufferPtr, size );
cgUnmapBuffer( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_INVALID_ENUMERANT_ERROR is generated ifccessis notCG_READ_ONLY, CG_WRITE_ONLY,
or CG_READ WRITE.

CG_BUFFER_ALREAIDY_MAPPED_ERROR is generated ibuff eris already mapped.

HI STORY
cgM apBuff er was introduced in Cg 2.0.

SEE ALSO
cgUnmapBuffercgSetBufferData, cgSetBufferSubData, cgSetParameter
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cgResetBssState(3) C@ore Runtime API cgResetPassState(3)

NAM E
cgResd Pass State calls the state resetting callback functions for all of the state assignments in a pass.

SYNOPSS
#include <Cg/cg.h>

void cgResetPassState( CGpass pass );

PARAMETERS
pass Thepass handle.

RETURN VALUES
None.

DESCRI PTION
cgResd Pas s Stateesets all of the graphics state defined in a pass by calling the state resetting callbacks for
all of the state assignments in the pass.

The semantics of “resetting stdtaiill depend on the particular graphics state manager that defined the
valid state assignments; it will generally either mean that graphics state is reset to wasabéfare the
pass, or that it is reset to the defaudlue. TheOpenGL state manager in the OpenGL Cg runtime
implements the latter approach.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_INVALID_TECHNIQUE_ERROR is generated if the technique of whiplassis a part hasailed
validation.

HI STORY
cgResd Pas s Statevas introduced in Cg 1.4.

SEE ALSO
cgSetPassState, cgCallStateResetCallback
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cgSetArraySize(3) Cg@ore Runtime API cgSetArraySize(3)

NAM E
cgSHAmr aySze- sets the size of a resizable array parameter
SYNOPS S
#include <Cg/cg.h>
void cgSetArraySize( CGparameter param,
int size );
PARAMETERS
param  Thearray parameter handle.
size Thenew size of the array.
RETURN VALUES
None.
DESCRI PTION
cgSdAmr aySzesets the size of a resiable array paranEaeam to Sze
EXAMPLE S

If you hare Og program with a parameter gkhis :
[* .

float4 main(float4 myarrayf[])

{
I ¥
}

You can set the size of thmyamr ay array parameter tblike so :

CGparameter arrayParam =
cgGetNamedProgramParameter(program, CG_PROGRAM, "myarray");

cgSetArraySize(arrayParam, 5);

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_ARRAY_HAS WRONG_DIMENSION_ERROR is generated if the dimension of the array parameter
param is not 1.

CG_PARAMETER_IS_N®@T_RESIZABLE_ARRAAY_ERROR is generated iparam is not a resizable array.
CG_INVALID_PARAMETER_ERRROR is generated ifizeis less thar.

HI STORY
cgSdAm aySzewas introduced in Cg 1.2.

SEE ALSO
cgGetArraySize, cgGetArrayDimension, cgSetMultiDimArraySize
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cgSetAutoCompile(3) Cg@ore Runtime API cgSetAutoCompile(3)

NAM E
cgSdAutoCompile — sets the auto-compile mode for a context

SYNOPSS
#include <Cg/cg.h>

void cgSetAutoCompile( CGcontext context,
CGenum autoCompileMode );

PARAMETERS
contxt Thecontext.

autoCompileMode
The auto-compile mode to which to sehtext. Must be one of the following :

* CG_COMPAILE _MAN UAL
* CG_COMPAILE _IMM EDIATE
* CG_COMPILE _LAZY

RETURN VALUES
None.

DESCRI PTION
cgSaAutoCompile sets the auto compile mode for &egi context. By default, programs are immediately
recompiled when theenter an uncompiled state. This may happen for a variety of reasons including :

* Setting the value of a literal parameter.

* Resizing arrays.

* Binding structs to interface parameters.

autoCompil @M odemay be one of the following three enumerants :

* CG_COMPILE _IMM EDIATE
CG_COMPILE _IMM EDIATE will force recompilation automatically and immediately when a
program enters an uncompiled state. This is the default mode.

* CG_COMPILE _MAN UAL
With this method the application is responsible for manually recompiling a program. It may check to
see if a program requires recompilation with the entry point cglsProgramCompiled.
cgCompileProgram can then be used to force compilation.

* CG_COMPILE _LAZY
This method is similar t€G_COM PILE _IMM EDIATE but will delay program recompilation until the
program object code is needed. The adage of this method is the reduction ofr&neous
recompilations. Thelisadwantage is that compile time errors will not be encountered when the
program is enters the uncompiled state but will instead be encountered at some later time.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is generated if autoCompil éM ode is not
CG_COMPILE _MANUAL, CG_COM PILE _IMM EDIATE, or CG_COMPILE _LAZY.

HI STORY
cgSdAutoCompile was introduced in Cg 1.2.

SEE ALSO
cgCompileProgram, cglsProgramCompiled
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cgSetBoolAnnotation(3) C@ore Runtime API cgSetBoolAnnotation(3)

NAM E
cgSdBodAnnataion — set the value of a bool annotation
SYNOPIS
#include <Cg/cg.h>
CGbool cgSetBoolAnnotation( CGannotation ann,
CGbool value );
PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBodAnnatation sets the value of an annotation of bool type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iéinn is not an annotation of bool type.
CG_ARRAY_9ZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSdBodAnnatation was introduced in Cg 1.5.

SEE ALSO
cgGetBoolAnnotationValues, cgSetintAnnotation, cgSetFloatAnnotation, cgSetStringAnnotation
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cgSetBoolArrayStateAssignment(3) Core Runtime API cgSetBoolArrayStateAssignment(3)

NAM E
cgSdBodAmr aySaeAssgnment — set a bool-valued state assignment array
SYNOPS S
#include <Cg/cg.h>
CGbool cgSetBoolArrayStateAssignment( CGstateassignment sa,
const CGbool * vals);
PARAMETERS
sa Ahandle to a state assignment array of ®peBOOL .
vals Thevalues which will be used to ssi
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBodAmr aySaeAssgnment sets the value of a state assignment of bool array type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

bool type.

HI STORY
cgSdBodAmr aySateAssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetBoolStateAssignmerdWies, cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment,
cgSetFloatStateAssignment, cgSetintArrayStateAssignment, cgSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetBoolStateAssignment(3) Cgre Runtime API cgSetBoolStateAssignment(3)

NAM E
cgSdBod SaeAssgnment — set the value of a bool state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetBoolStateAssignment( CGstateassignment sa,
CGbool value );

PARAMETERS
sa Ahandle to a state assignment of tyjiz BOOL .

value Thevalue to whichsawill be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBod SaeA ssgnment sets the value of a state assignment of bool type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a

bool type.
CG_ARRAY_9Z7E_MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSdBod SaeA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetBoolStateAssignmerdalies, cgSetBoolArrayStateAssignment, cgSetFloatArrayStateAssignment,
cgSetFloatStateAssignment, cgSetintArrayStateAssignment, cgSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetBuferData(3) CdCore Runtime API cgSetBufferData(3)

NAM E
cgSd Buff erData — resize and completely update a buffer object

SYNOPS S
#include <Cg/cg.h>

void cgSetBufferData( CGbuffer buffer,
int size,
const void * data );

PARAMETERS
buffer  Thebuffer which will be updated.

size Specifiea rew sze for the lnffer object. Zero for size means use the existing size ofutfer las
the effectve sze.

data Pointeto the data to copinto the lffer. The number of bytes to cpfis determined by the size
parameter.

RETURN VALUES
None.

DESCRI PTION
cgSdBuff erDataresizes and completely updates an existing buffer object.

A buffer which has been mapped into an applications address space with cgMapBuffer must be unmapped
using cguUnmapBuffer before it can be updated wiySdBuff erData.

EXAMPLE S
cgSetBufferData( myBuffesizeof( myData ), myData );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_BUFFER_UPDATE_NOT_ALLAOWED_ERROR is generated ibuff eris currently mapped.

HI STORY
cgSd Buff erData was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffercgSetBufferSubData, cgMapBuffelgUnmapBuffer
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cgSetBuferSubData(3) Cgore Runtime API

NAM E
cgSd Buff erSulData — partially update a Cg buffer object

SYNOPIS
#include <Cg/cg.h>

void cgSetBufferSubData( CGbuffer buffer,
int offset,
int size,
const void * data );

PARAMETERS
buffer  Bufer being updated.

offset  Bufer offset in bytes of the beginning of the partial update.
size Numbenof buffer bytes to be updated. Zero means no update.

data Pointeto the start of the data being copied into the buffer.

RETURN VALUES
None.

DESCRIPTION

cgSdBuff erSulData resizes and partially updates an existing buffer object.

cgSetBufferSubData(3)

A buffer which has been mapped into an applications address space with cgidapiigt be unmapped

using cguUnmapBuffer before it can be updated wyBaBuff erSulData.

EXAMPLE S

cgSetBufferSubData( myBuffet6, sizeof( myData ), myData );

ERRORS

CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.
CG_BUFFER_UPDATE_NOT_ALLAOWED_ERROR is generated ibuff eris currently mapped.
CG_BUFFER_INDEX_OUT_OF_RANGE_ERROR is generated ioff s or 9zeis out of range.

HI STORY
cgSd Buff er'SulData was introduced in Cg 2.0.

SEE ALSO

cgCreateBuffercgGLCreateBuffercgSetBufferData, cgMapBuffeegUnmapBuffer
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cgSetCompilerincludeCallback(3) Q@ypre Runtime API cgSetCompilerincludeCallback(3)

NAM E
cgSda Compil el ndudeCall back — set the include callback function
SYNOPSS
#include <Cg/cg.h>
typedef void (*CGlIncludeCallbackFunc)( CGcontext context, const char *filename );
void cgSetCompilerincludeCallback( CGcontext context, CGIncludeCallbackFunc func );
PARAMETERS
contxt Thecontext for which the include callback will be used.
func A pointer to the include callback function.
RETURN VALUES
None.
DESCRI PTION

cgSda Compil el ndudeCall back sets a callback function used for handing include statements. Each Cg
runtime context maintains a virtual file system of shader source code for inclusion by the cdsopilee

code is populated into the virtual filesystem using cgSetCompilerincludeString and
cgSetCompilerincludeFile. Whethe compiler encounters an include, firstly the virtual file system is
searched for a match. Secondly the include callback function is calleddipgoan opportunity for
populating shader source via cgSetCompilerincludeString and cgSetCompilerincludétglecallback
function is passed the context and the requested ndimedly, the filesystem is searched in the usual
manner Fourthly, an eror is raised by the compiler that the include can not be satidigil. is passed to
cgSd Compil e ndudeCall back to disable the callback.

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgSd Compil e ndudeCall back was introduced in Cg 2.1.

SEE ALSO
cgGetCompilerincludeCallback, cgSetCompilerincludeString, cgSetCompilerincludeFile
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cgSetCompilerincludeFile(3) Qgore Runtime API cgSetCompilerincludeFile(3)

NAM E
cgSd Compil el ndudeFil - add shader source file to context
SYNOPI S
#include <Cg/cg.h>
void cgSetCompilerincludeFile( CGcontext context, const char *name, const char *filename );
PARAMETERS

contxt Thecontext in which to add the source code for inclusion by the compiler.
name Thevirtual file system name of the shader source.
filename Systerfile system name of shader source file.

RETURN VALUES
None.

DESCRI PTION
Each Cg runtime context maintains a virtual filesystem of shader source code for inclusion by the.compiler
cgSda Compil el ndudeFil @ populates source code into the virtual filesystem from a #lename is
removed from the virtual filesystem by usitgULL for thefilename The virtual filesystem is completely
cleared by usin§ULL for thename

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_FILE _READ_ERROR is generated if the filtlenamecan not be opened for input.

HI STORY
cgSd Compil el ndudeFil ewas introduced in Cg 2.1.

SEE ALSO
cgSetCompilerincludeString, cgGetCompilerincludeCallback, cgSetCompilerincludeCallback
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cgSetCompilerincludeString(3) CZpre Runtime API cgSetCompilerincludeString(3)

NAM E
cgSd Compil e ndudeSiring — add shader source string to context

SYNOPS S
#include <Cg/cg.h>

void cgSetCompilerincludeString( CGcontext context, const char *name, const char *source );

PARAMETERS
contxt Thecontext in which to add the source code for inclusion by the compiler.

name Thevirtual file system name of the shader source.
source  Shadeyource code string.

RETURN VALUES
None.

DESCRI PTION
Each Cg runtime context maintains a virtual file system of shader source code for inclusion by the
compiler. cgSaCompil el ndudeSiring populates source code into the virtual filesystefnname is
removed from the virtual filesystem by usinguLL for thesource The virtual filesystem is completely
cleared by usin§ULL for thename

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

HI STORY
cgSd Compil el ndudeString was introduced in Cg 2.1.

SEE ALSO
cgSetCompilerincludeFile, cgGetCompilerincludeCallback, cgSetCompilerincludeCallback
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cgSetEfectName(3) Cd-ore Runtime API
NAM E

cgSH Eff e¢Name - set the name of an effect
SYNOPSS

#include <Cg/cg.h>

CGbool cgSetEffectName( CGeffect effect,
const char * name );

PARAMETERS
effect Theeffect in which the name will be set.

name Thenew name fordf et.

RETURN VALUES
ReturnsCG_TRUE if it succeeds.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cgSH Eff e¢Nameallows the application to set the name of an effect.

EXAMPLE S
char *effectSource = ...;
CGcontext context = cgCreateContext();

CGeffect effect = cgCreateEffect(context, effectSource, NULL);

const char* myEffectName = "myEffectName”;

CGbool okay = cgSetEffectName(effect, myEffectName);

if (lokay) {
/* handle error */

}

ERRORS

CG_INVALID_EFFECT_HANDLE ERROR is generated iéff e¢ is not a valid effect.

HI STORY
cgSd Eff e¢Namewas introduced in Cg 1.5.

SEE ALSO
cgGetEffectName, cgCreateEffect
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cgSetErrorCallback(3) C@ore Runtime API cgSetErrorCallback(3)

NAM E
cgSd ErrmrCallback - set the error callback function

SYNOPSS
#include <Cg/cg.h>

typedef void (*CGerrorCallbackFunc)( void );

void cgSetErrorCallback( CGerrorCallbackFunc func );

PARAMETERS
func Afunction pointer to the error callback function.

RETURN VALUES
None.

DESCRI PTION
cgSdErrmrCallback sets a callback function that will be callegery time an error occurrsThe callback
function is not passed warparameters. lis assumed that the callback function will call cgGetError to
obtain the current erroiTo disable the callback functioegSe ErrerCallback may be called withNULL .

EXAMPLE S
The following is an example of ioto set and use an error callback :

void MyErrorCallback( void ) {
int myError = cgGetError();
fprintf(stderr, "CG ERROR : %s\n", cgGetErrorString(myError));

}

void main(int argc, char *argv[])

{
cgSetErrorCallback(MyErrorCallback);

/* Do stuff */

ERRORS
None.

HI STORY
cgSd ErrorCallback was introduced in Cg 1.1.

SEE ALSO
cgGetErrorCallback, cgGetErtagGetErrorString
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cgSetErrorHandler(3) Cg@ore Runtime API cgSetErrorHandler(3)

NAM E
cgSd ErrmrHandler — set the error handler callback function

SYNOPSS
#include <Cg/cg.h>

typedef void (*CGerrorHandlerFunc)( CGcontext context,
CGerror error,
void * appdata );

void cgSetErrorHandler( CGerrorHandlerFunc func,
void * appdata );

PARAMETERS
func A pointer to the error handler callback function.

appdata Apointer to arbitrary application-provided data.

RETURN VALUES
None.

DESCRI PTION
cgSd ErrmrHandler specifies an error handler function that will be calleeyetime a Cg runtime error
occurrs. Thesallback function is passed:

context
The context in which the error occured. If the context cannot be determioHd,is used.

enor
The enumerant of the error triggering the callback.

appdaa
The value of the pointer passedagSaErr@rHandler. This pointer can be used to nealgbitrary
application-side informatiorvailable to the error handler.

To disable the callback function, specifyNalLL callback function pointer viegSeErr@Handler .

EXAMPLE S
void MyErrorHandler(CGcontext context, CGerror error, void *data) {
char *progname = (char *)data;
fprintf(stderr, "%s: Error: %s\n", progname, cgGetErrorString(error));

}

void main(int argc, char *argv[])

{

cgSetErrorHandler(MyErrorHandler, (void *)argv[0]);

ERRORS
to-be-written

HI STORY
cgSd ErrmrHandler was introduced in Cg 1.4.

SEE ALSO
cgGetErrorHandlercgGetError cgGetErrorString, cgGetFirstError
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cgSetFloatAnnotation(3) GQgore Runtime API cgSetFloatAnnotation(3)

NAM E
cgSdFloaAnnatation — set the value of a float annotation
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetFloatAnnotation( CGannotation ann,
float value );
PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFloaAnnatation sets the value of an annotation of float type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iéinn is not an annotation of float type.
CG_ARRAY_SZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSdFlogAnnataion was introduced in Cg 1.5.

SEE ALSO
cgGetFloatAnnotationValues, cgSetBoolAnnotation, cgSetintAnnotation, cgSetStringAnnotation
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cgSetFloatArrayStateAssignment(3) Cgre Runtime API cgSetFloatArrayStateAssignment(3)

NAM E
cgSdFloaAmr aySaieAssgnment — set a float-valued state assignment array
SYNOPIS
#include <Cg/cg.h>
CGbool cgSetFloatArrayStateAssignment( CGstateassignment sa,
const float * vals );
PARAMETERS
sa Ahandle to a state assignment array of ®pBeFL OAT, CG_FIXED, CG_HALF.
vals Thevalues which will be used to ssh
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFloaAm aySaeAssgnment sets the value of a state assignment of float array type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

float type.

HI STORY
cgSdFloaAmr aySaeAssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetFloatStateAssignmeraes, cgSetFloatStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetintArrayStateAssignment, cgSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetFloatStateAssignment(3) Cgre Runtime API cgSetFloatStateAssignment(3)

NAM E
cgSdFloa SaeA ssgnment — set the value of a state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetFloatStateAssignment( CGstateassignment sa,
float value );

PARAMETERS
sa Ahandle to a state assignment of t@jie FL OAT, CG_FIXED, or CG_HALF.

value Thevalue to whichsawill be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFloa SaeA ssgnment sets the value of a state assignment of float type.

EXAMPLE S
to-be-written

ERRORS
CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a
float type.
CG_ARRAY_97E_MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSdFloa SaeA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetFloatStateAssignmeraMes, cgSetFloatArrayStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetintArrayStateAssignment, cgSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetintAnnotation(3) Cg@ore Runtime API cgSetintAnnotation(3)

NAM E
cgSdl ntAnnotation — set the value of an int annotation

SYNOPS S
#include <Cg/cg.h>

CGbool cgSetintAnnotation( CGannotation ann,
int value );

PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdl ntAnnotation sets the value of an annotation of int type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iinn is not an annotation of int type.
CG_ARRAY_9ZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSdl ntAnnotation was introduced in Cg 1.5.

SEE ALSO
cgGetintAnnotationValues, cgSetBoolAnnotation, cgSetFloatAnnotation, cgSetStringAnnotation
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cgSetintArrayStateAssignment(3) Cgre Runtime API cgSetintArrayStateAssignment(3)

NAM E
cgSdl ntAmr aySateAssgnment — set an int-valued state assignment array
SYNOPS S
#include <Cg/cg.h>
CGbool cgSetintArrayStateAssignment( CGstateassignment sa,
const int * vals );
PARAMETERS
sa Ahandle to a state assignment array of ©GelNT.
vals Thevalues which will be used to ssh
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdl ntAmr aySateAssgnment sets the value of a state assignment of int array type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of an

int type.

HI STORY
cgSdl ntAmr aySateA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetintStateAssignmendles, cgSetintStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetIntStateAssignment(3) @yre Runtime API cgSetintStateAssignment(3)

NAM E
cgSdl ntSateA ssgnment — set the value of an int state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetintStateAssignment( CGstateassignment sa,
int value );

PARAMETERS
sa Ahandle to a state assignment of t@i& INT.

value Thevalue to whichsawill be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdl ntSateA ssgnment sets the value of a state assignment of int type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of an

int type.
CG_ARRAY_9Z7E_MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSdl ntSateA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetIntStateAssignmendlies, cgSetintArrayStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetLastListing(3) Cg@ore Runtime API cgSetLastListing(3)

NAM E
cgSdl adl iding — set the current listing text

SYNOPSS
#include <Cg/cg.h>

void cgSetlLastListing( CGhandle handle,
const char * listing );

PARAMETERS
handle A CGceontext, CGdaeassghment, CGdfee¢, CGpass or CGtednique belonging to the
context whose listing text is to be set.

listing  Thenew listing text.

RETURN VALUES
None.

DESCRI PTION
Each Cg context maintains a NULL-terminated string containiagivg and error messages generated by
the Cg compilergate managers and the dik cgSdlL asgl iding allows applications and custom state
managers to set the listing text.

cgSdl adl iging is not normally used directly by applications. Instead, custom state managers can use
cgSdl adl iding to provide detailed technique validation error messages to the application.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ifandleis invalid.

HI STORY
cgSdl adl iging was introduced in Cg 1.4.

SEE ALSO
cgGetlLastListing, cgCreateContext, cgSetErrorHandler
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cgSetLockingPolig(3) CgCore Runtime API cgSetLockingPolicy(3)

NAM E
cgSdl ockingPdlicy — set locking policy

SYNOPIS
#include <Cg/cg.h>

CGenum cgSetlLockingPolicy( CGenum lockingPolicy );

PARAMETERS
lockingPolicy
An enumerant describing the desired locking pdiar the library The following enumerants are
allowed:

CG_THREAD_SAFE_POLICY
Locks will be used to serialize thread access to the library.

CG_NO_LOCKS POLICY
Locks will not be used.

RETURN VALUES
Returns the previous locking paficor CG_UNKNOWN if an error occurs.

DESCRI PTION
cgSdl ockingPdicy allows an application to change the locking pplised by the Cg libraryThe deéult
policy is CG_THREAD_SAFE_POLICY, meaning a lock is used to serialize access to the library by
mulitiple threads. Single threaded applications can change this ypdbcCG_NO_LOCKS POLICY to
avad the averhead associated with this lock. Multithreaded applications simaia change this polic

EXAMPLE S
/* multithreaded apps should *never* do this */
cgSetLockingPolicy(CG_NO_LOCKS_POLICY);

ERRORS
CG_INVALID_ENUMERANT_ERROR is generated ifockingPdlicy is not CG_NO_LOCKS POLICY or
CG_THREAD_SAFE_POLICY.

HI STORY
cgSdl ockingPdlicy was introduced in Cg 2.0.

SEE ALSO
cgGetLockingPolicy
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cgSetMatrixRrameter(3) Cgore Runtime API cgSetMatrixParameter(3)

NAM E
cgSdM atrixParameter — sets the value of matrix parameters

SYNOPI S

#include <Cg/cg.h>

/* TYPE is int, float or double */

void cgSetMatrixParameter{ifd}{rc}( CGparameter param,

const TYPE * matrix );

PARAMETERS

param  Theparameter that will be set.

matrix ~ Anarray of values to which to set the matrix parametére array must be the number ofveo
times the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
The cgSaM airixParameter functions set the alue of a gien matrix parameter The functions are
available in various combinations.

There are versions of each function thatketait, floa or double values signified by thé, f or d in the
function name.

There are grsions of each function that assume the array of values are laid out in eithmr cumn
order signified by the or cin the function name respegtiy.

The cgSaM atrixParameter functions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
Thed andf versions ofcgSdM airixParameterwere introduced in Cg 1.2.

Thei versions ofcgSdM atrixParameterwere introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgSetMatrixRrameterdc(3) Cg@ore Runtime API cgSetMatrixParameterdc(3)

NAM E
cgSdM atrixParameterdc — sets the value of matrix parameters

SYNOPIS
#include <Cg/cg.h>

void cgSetMatrixParameterdc( CGparameter param,
const double * matrix );

PARAMETERS
param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParameterdc sets the alue of a gren matrix parameter from an array of doubles laid out in
column-major order.

cgSdaM atrixParameterdcmay only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdaM atrixParameterdcwas introduced in Cg 1.2.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetParameterColumns, cgGetMatabdPneter,
cgGetParameterValues
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cgSetMatrixRrameterdr(3) Cg@ore Runtime API cgSetMatrixParameterdr(3)

NAM E
cgSdM atrixParameterdr — sets the value of matrix parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetMatrixParameterdr( CGparameter param,
const double * matrix );
PARAMETERS

param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParameterdr sets the value of avgn matrix parameter from an array of doubles laid out in
row-major order.

cgSdM atrixParameterdr may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdaM atrixParameterdr was introduced in Cg 1.2.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetBrameterColumns, cgGetMatrixmeter,
cgGetParameterValues
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cgSetMatrixRrameterfc(3) Cgore Runtime API cgSetMatrixParameterfc(3)

NAM E
cgSdaM atrixParameterfc — sets the value of matrix parameters

SYNOPIS
#include <Cg/cg.h>

void cgSetMatrixParameterfc( CGparameter param,
const float * matrix );

PARAMETERS
param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParameterfc sets the value of ag@n matrix parameter from an array of floats laid out in
column-major order.

cgSdM atrixParameterfc may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdaM atrixParameterfc was introduced in Cg 1.2.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetParameterColumns, cgGetMatabdPneter,
cgGetParameterValues
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cgSetMatrixRrameterfr(3) Cgore Runtime API cgSetMatrixParameterfr(3)

NAM E
cgSdM atrixParameterfr — sets the value of matrix parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetMatrixParameterfr( CGparameter param,
const float * matrix );
PARAMETERS

param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParameterfr sets the alue of a gren matrix parameter from an array of floats laid out w+o
major order.

cgSdM atrixParameterr may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdM atrixParameterfr was introduced in Cg 1.2.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetBrameterColumns, cgGetMatrixmeter,
cgGetParameterValues
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cgSetMatrixRrameteric(3) Cgore Runtime API cgSetMatrixParameteric(3)

NAM E
cgSdaM atrixParameteric — sets the value of matrix parameters

SYNOPIS
#include <Cg/cg.h>

void cgSetMatrixParameteric( CGparameter param,
const int * matrix );

PARAMETERS
param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParameteric sets the alue of a gren matrix parameter from an array of ints laid out in
column-major order.

cgSdaM atrixParameteric may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdM atrixParameteric was introduced in Cg 1.4.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetParameterColumns, cgGetMatabdPneter,
cgGetParameterValues
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cgSetMatrixRrameterir(3) Cgore Runtime API cgSetMatrixParameterir(3)

NAM E
cgSdM atrixParametenr — sets the value of matrix parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetMatrixParameterir( CGparameter param,
const int * matrix );
PARAMETERS

param  Theparameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgSdM atrixParametenr sets the value of avgn matrix parameter from an array of ints laid out iw+o
major order.

cgSaM atrixParametenr may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgSdM atrixParametenr was introduced in Cg 1.4.

SEE ALSO
cgSetMatrixParameter cgGetParameterRes, cgGetBrameterColumns, cgGetMatrixmeter,
cgGetParameterValues
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cgSetMultiDimArraySize(3) Cgore Runtime API cgSetMultiDimArraySize(3)

NAM E
cgSdaM ultiDimAmr aySze-— sets the size of a resizable multi-dimensional array parameter

SYNOPI S
#include <Cg/cg.h>

void cgSetMultiDimArraySize( CGparameter param,
const int * sizes );

PARAMETERS
param  Thearray parameter handle.

sizes Anarray of sizes for each dimension of the array.

RETURN VALUES
None.

DESCRI PTION
cgSdaM ultiDimAmr aySzesets the size of each dimension of resizable multi-dimensional array parameter
param. dzes must be an array that hd&é number of elements whem is equal to the result of
cgGetArrayDimension.

EXAMPLE S
If you hare (g program with a parameter gkhis :

[* . *

float4 main(float4 myarray[][1[])
{

I
}

You can set the sizes of each dimension ofitlyamr ay array parameter l&kso :

constint sizes[]={3,2,4};
CGparameter myArrayParam =
cgGetNamedProgramParameter(program, CG_PROGRAM, "myarray");

cgSetMultiDimArraySize(myArrayParam, sizes);

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_INVALID_POINTER_ERROR is generated iizesis NULL .

CG_INVALID_PARAMETER_ERRROR is generated if anvalue indzesis less than or equal @
CG_PARAMETER_IS_N®@T_RESIZABLE_ARRAAY_ERROR is generated iparam is not a resizable array.

HI STORY
cgSdaM ultiDimAm aySzewas introduced in Cg 1.2.

SEE ALSO
cgGetArraySize, cgGetArrayDimension, cgSetArraySize
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cgSetRrameter(3) Cgore Runtime API cgSetParameter(3)

NAM E
cgSd Parameter — sets the value of scalar and vector parameters

SYNOPSS
#include <Cg/cg.h>

/* TYPE is int, float or double */

void cgSetParameterl1{ifd}( CGparameter param,
TYPE x);

void cgSetParameter2{ifd}( CGparameter param,
TYPE X,
TYPEY);

void cgSetParameter3{ifd}( CGparameter param,
TYPE X,
TYPE Yy,
TYPE z);

void cgSetParameter4{ifd}( CGparameter param,
TYPE X,
TYPE Yy,
TYPE z,
TYPE w);

void cgSetParameter{1234}ifd}v( CGparameter param,
const TYPE *v);

PARAMETERS
param  Theparameter that will be set.

X, Y, Z, and w
The values to which to set the parameter.

\ The values to set the parameter to for the array versions of the set functions.

RETURN VALUES
None.

DESCRI PTION
The cgSd Parameter functions set the value of avgn scalar or vector parameteiThe functions are
available in various combinations.

Each function takes either 1, 2, 3, or 4 values depending on the function that is used. If more values are
passed in than the parameter requires, the extra values will be ignored.

There are versions of each function thatketait, floa or double values signified by thé, f or d in the
function name.

The functions with th& at the end of their names &lin aray of values instead of explicit parameters.

OncecgSaParameter has been used to set a parameker values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

Note Previous releases of Cg allowed you to store maakias in a parameter than indicated by the
parametes type. For example, one could use cgGLSetParameter4f to storeafaasnto a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retued using a get call which
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cgSetRrameter(3) Cgore Runtime API cgSetParameter(3)

requested more than onalwe. Havever, this feature conflicts with theLSL approach and also leads to
issues with  parameters mapped iBOFFERS Therefore, bginning with Cg 2.0 an components
beyond thenumber indicated by the parameter type are ignored.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
Thed andf versions ofcgSa Parameterwere introduced in Cg 1.2.

Thei versions ofcgSda Parameterwere introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue
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cgSetRrameterld(3) Cg@ore Runtime API cgSetParameterld(3)

NAM E
cgSd Parameterld— set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameterld( CGparameter param,
double x);
PARAMETERS
param  Theparameter that will be set.
X The value to whiclparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterldsets the value of agn scalar or vector parameter.

OncecgSd Parameterld has been used to set a paraméier values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterldwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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cgSetRrameterldv(3) Cg@ore Runtime API cgSetParameterldv(3)

NAM E
cgSd Parameterldv - sets the value of scalar and vector parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetParameterldv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterldvsets the value of awgin scalar or vector parameter.

OncecgSda Parameterldvhas been used to set a paraméhervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterldvwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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cgSetRrameterlf(3) Cgore Runtime API cgSetParameterlf(3)

NAM E
cgSd Parameterlf — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameterlf( CGparameter param,
float x );
PARAMETERS
param  Theparameter that will be set.
X The value to whiclparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterlfsets the value of agn scalar or vector parameter.

OncecgSd Parameterlf has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterlfwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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cgSetRrameterlfv(3) Cgore Runtime API cgSetParameterl1fv(3)

NAM E
cgSd Parameterlfv — sets the value of scalar and vector parameters
SYNOPSS
#include <Cg/cg.h>
void cgSetParameterlfv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterlfv sets the value of avgn scalar or vector parameter.

OncecgSaParameterlfv has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterlfv was introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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cgSetRrameterli(3) Cgore Runtime API cgSetParameterli(3)

NAM E
cgSd Parameterli — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameterli( CGparameter param,
int x);
PARAMETERS
param  Theparameter that will be set.
X The value to whiclparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterli sets the value of awgin scalar or vector parameter.

OncecgSda Parameterli has been used to set a parameéier values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterliwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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cgSetParametenrd(3) CgCore Runtime API cgSetParameterliv(3)

NAM E
cgSd Parameterliv — sets the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameterliv( CGparameter param,
constint *v);
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterliv sets the value of awgin scalar or vector parameter.

OncecgSda Parameterliv has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterliv was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue

Cg Toolkit 2.2 357



cgSetRrameter2d(3) Cg@ore Runtime API cgSetParameter2d(3)

NAM E
cgSd Parameter2d - set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter2d( CGparameter param,
double x,
double y);
PARAMETERS
param  Theparameter that will be set.
X,y The values used to qedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter2dsets the value of awgn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameter2d has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2dwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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cgSetRrameter2dv(3) Cg@ore Runtime API cgSetParameter2dv(3)

NAM E
cgSd Parameter2dv - sets the value of scalar and vector parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetParameter2dv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter2dv sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSa Parameter2dvhas been used to set a paramédhervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2dvwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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cgSetRrameter2f(3) Cgore Runtime API cgSetParameter2f(3)

NAM E
cgSd Parameter2f — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter2f( CGparameter param,
float x,
floaty);
PARAMETERS
param  Theparameter that will be set.
X,y The values used to qedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter2f sets the value of agn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameter2f has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2fwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameter2fv — sets the value of scalar and vector parameters
SYNOPSS
#include <Cg/cg.h>
void cgSetParameter2fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter2fv sets the value of avgn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSaParameter2fv has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2fv was introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameter2i — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter2i( CGparameter param,
int x,
inty);
PARAMETERS
param  Theparameter that will be set.
X,y The values used to qedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter?2i sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameter2i has been used to set a parameéier values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2i was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameter2iv — sets the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter2iv( CGparameter param,
constint *v);
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd ParameterZi sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameterdv has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter2v was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameter3d— set the value of scalar and vector parameters

SYNOPI S
#include <Cg/cg.h>

void cgSetParameter3d( CGparameter param,
double x,
double y,
double z);

PARAMETERS
param  Theparameter that will be set.

X, ¥,z  The values used to sedram.

RETURN VALUES
None.

DESCRI PTION
cgSd Parameter3dsets the value of awgn scalar or vector parameter.

If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameter3d has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3dwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameter3dv - sets the value of scalar and vector parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetParameter3dv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter3dvsets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSa Parameter3dvhas been used to set a paramdhervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3dvwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameter3f — set the value of scalar and vector parameters

SYNOPI S
#include <Cg/cg.h>

void cgSetParameter3f( CGparameter param,
float x,
floaty,
float z );

PARAMETERS
param  Theparameter that will be set.

X, ¥,z  The values used to sedram.

RETURN VALUES
None.

DESCRI PTION
cgSd Parameter3f sets the value of agn scalar or vector parameter.

If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameter3f has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3fwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameter3fv — sets the value of scalar and vector parameters
SYNOPSS
#include <Cg/cg.h>
void cgSetParameter3fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter3fv sets the value of avgn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSaParameter3fv has been used to set a paramdiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3fv was introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameter3i — set the value of scalar and vector parameters

SYNOPI S
#include <Cg/cg.h>

void cgSetParameter3i( CGparameter param,
int x,
inty,
intz);

PARAMETERS
param  Theparameter that will be set.

X, ¥,z  The values used to sedram.

RETURN VALUES
None.

DESCRI PTION
cgSd Parameter3i sets the value of awgin scalar or vector parameter.

If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameter3i has been used to set a parameéier values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3i was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameter3v — sets the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter3iv( CGparameter param,
constint *v);
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter3v sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameter3v has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter3v was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameterdd — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter4d( CGparameter param,
double x,
double y,
double z,
double w);
PARAMETERS
param  Theparameter that will be set.
XY, Z,W
The values used to gediram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterddsets the value of awgn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameterdd has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterddwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameterddv - sets the value of scalar and vector parameters
SYNOPIS
#include <Cg/cg.h>
void cgSetParameter4ddv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter4ddv sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSa Parameterddvhas been used to set a paramdhervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterddvwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameter4f — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter4f( CGparameter param,
float x,
floaty,
float z,
float w);
PARAMETERS
param  Theparameter that will be set.
X, ¥z, W
The values used to gedrram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter4f sets the value of agn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSd Parameterdf has been used to set a paraméter values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter4fwas introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameterdfv — sets the value of scalar and vector parameters
SYNOPSS
#include <Cg/cg.h>
void cgSetParameter4fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter4fv sets the value of avgn scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSa Parameterdfv has been used to set a paramdiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end ug\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameter4fv was introduced in Cg 1.2.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd Parameterdi — set the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameter4i( CGparameter param,
int x,
inty,
int z,
intw);
PARAMETERS
param  Theparameter that will be set.
XY, Z,W
The values used to gediram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameter4i sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameterdi has been used to set a parameéier values may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterdi was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue, cgGetParameterValues
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NAM E
cgSd Parameterdiv — sets the value of scalar and vector parameters
SYNOPI S
#include <Cg/cg.h>
void cgSetParameterdiv( CGparameter param,
constint *v);
PARAMETERS
param  Theparameter that will be set.
v Array of values to use to gedram.
RETURN VALUES
None.
DESCRI PTION

cgSd Parameterdiv sets the value of awgin scalar or vector parameter.
If more values are passed in thzaram requires, the extra values will be ignored.

OncecgSda Parameterdiv has been used to set a paraméiervalues may be retvied from the parameter
using theCG_CURRENT enumerant with cgGetParameterValues.

If an API-dependant layer of the Cg runtime (e.g. cgGL) is used, these entry points may end upg\Riaking
(e.g. OpenGL) calls.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.

HI STORY
cgSd Parameterdiv was introduced in Cg 1.4.

SEE ALSO
cgGetParameterValue
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NAM E
cgSd ParameterSemantic- set a program parametsieemantic

SYNOPS S
#include <Cg/cg.h>

void cgSetParameterSemantic( CGparameter param,
const char * semantic );

PARAMETERS
param  Therogram parameter.

semantic
The semantic.

RETURN VALUES
None.

DESCRI PTION
cgSd ParameterSemantiallows the application to set the semantic of a parameter in a Cg program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a leaf node, or if the semantic string is
NULL .

HI STORY
cgSd ParameterSemantiavas introduced in Cg 1.2.

SEE ALSO
cgGetParameterResource, cgGetParameterResourcelndex, cgGetParameterName, cgGetParameterType
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NAM E
cgSd ParameterSettingMode- set the parameter setting mode for a context

SYNOPSS
#include <Cg/cg.h>

void cgSetParameterSettingMode( CGcontext context,
CGenum parameterSettingMode );

PARAMETERS
contxt Thecontext in which to set the parameter setting mode.

parameterSettingMode
The mode to whicleontext will be set. Must be one of the following :

* CG_IMM EDIATE_PARAMETER_SETTING
* CG_DEFERRED_PARAMETER_SETTING

RETURN VALUES
None.

DESCRI PTION
cgSd ParameterSettingModecontrols the behavior of the context when setting parameétéith. deferred
parameter setting, the corresponding 8P parameter is not immediately updated by cg&eteter
commands. Ifthe application does not need to access thes@&R[parameter values, then this mode
allows impraved performance bywiding unnecessary 3BPI calls.

Paameters of variabilitC G_VARYING are neer deferred.

When the parameter setting mode &G_DEFERRED_PARAMETER_SETTING , non-erroneous
cgSetRrameter commands record the updated parametere \but do not immediately update the
corresponding 3DA\PI parameter Instead the parameter is marked internallypdate defeed The 3D
APl commands required to updateygmogram parameters mattupdate deferdare performed as part of
the next program bind (see cgGLBindProgram, cgD3D9BindProgram, or cgD3D8BindProgram).

If a contet’s parameter setting modeaw CG_DEFERRED_PARAMETER_SETTING and one or more
parameters are ma# update defeed changing the parameter setting mode to
CG_IMM EDIATE_PARAMETER_SETTING does not cause parameters redrkipdate defeed to be
updated. Theapplication can use cgUpdateProgramParameters or cgUpdsiBeameters to force the
updating of parameters markegddate deferred

par aneerSdtingM odemust be one of the following enumerants :

* CG_IMM EDIATE_PARAMETER_SETTING
Non-erroneous cgSetParameter commands immediately update the correspondfigpdtameter.
This is the default mode.

* CG_DEFERRED_PARAMETER_SETTING
Non-erroneous cgSedPameter commands record the updated parameter value but do not immediately
update the corresponding 31 parameter These updates will happen during the next program bind.
The updates can bexgicitly forced to occur by using cgUpdateProgramParameters or
cgUpdatePassParameters.

EXAMPLE S
Change context to use deferred parameter updates:

cgSetParameterSettingMode(myCgContext, CG_DEFERRED_PARAMETER_SETTING);

Change context to its initial behavior of performing parameter updates immediately:
cgSetParameterSettingMode(myCgContext, CG_IMMEDIATE_PARAMETER_SETTING);
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ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

CG_INVALID_ENUMERANT_ERROR is  generated if paramderSdtingMode is not
CG_IMM EDIATE_PARAMETER_SETTING or CG_DEFERRED_PARAMETER_SETTING .

HI STORY
cgSd ParameterSettingModewas introduced in Cg 2.0.

SEE ALSO
cgGetRrameterSettingMode, cgUpdateProgramParameters, cgUpdsRaBmeters, cgSetPameter,
cgSetParameterVariability cgGetParameterVariability cgGLBindProgram, cgD3D9BindProgram,
cgD3D8BindProgram
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NAM E
cgSd ParameterValue — set the value of gnnumeric parameter
SYNOPS S
#include <Cg/cg.h>
/* TYPE is int, float or double */
void cgSetParameterValue{ifd}{rc}( CGparameter param,
int nelements,
const TYPE *v);
PARAMETERS
param  Theprogram parameter whose value will be set.
nelements
The number of elements in array
Y Source buffer from which the parameter values will be read.
RETURN VALUES
None.
DESCRI PTION

cgSd ParameterValue allows the application to set the value ofamumeric parameter or parameter array

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

There are versions of each function thatketait, floa or double values signified by the, f or d in the
function name.

There are versions of each function that will causeraatrices referenced hyaram to be initialized in
either row-major or column-major ordas $gnified by ther or cin the function name.

For example, cgSetirameterdlueic sets the geén parameter using the supplied array of integer data, and
initializes matrices in column-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametistal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

Note Previous releases of Cg allowed you to store maakias in a parameter than indicated by the
parametes type. For example, one could use cgGLSetParameter4f to storeafaasnto a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retued using a get call which
requested more than onalwe. Havever, this feature conflicts with theLSL approach and also leads to
issues with parameters mapped iBtoFFERS Therefore, beginning with Cg 2.0yanomponents bend

the number indicated by the parameter type are ignored.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
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CG_INVALID_POINTER_ERROR is generated i is NULL .
CG_NOT_ENOUGH_DATA_ERROR is generated ihdementsis less than the total size jpér am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
The cgSda ParameterValue functions were introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetArrayTotalSize, cgGetParameterValue
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NAM E
cgSd ParameterValuedc— set the value of annumeric parameter

SYNOPS S
#include <Cg/cg.h>

void cgSetParameterValuedc( CGparameter param,
int nelements,
const double * v );

PARAMETERS
param  Theprogram parameter whose value will be set.

nelements
The number of elements in array

v Source buffer from which the parameter values will be read.

RETURN VALUES
None.

DESCRI PTION
cgSd ParameterValuedc allows the application to set the value ofyanumeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in column-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValuedcwas introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue

Cg Toolkit 2.2 381



cgSetParametegluedr(3) CdCore Runtime API cgSetParameterValuedr(3)

NAM E
cgSd ParameterValuedr — set the value of annumeric parameter

SYNOPS S
#include <Cg/cg.h>

void cgSetParameterValuedr( CGparameter param,
int nelements,
const double * v );

PARAMETERS
param  Theprogram parameter whose value will be set.

nelements
The number of elements in array

v Source buffer from which the parameter values will be read.

RETURN VALUES
None.

DESCRI PTION
cgSd ParameterValuedr allows the application to set the value ofyanumeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in row-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValuedr was introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue
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cgSetParametegluefc(3) CgCore Runtime API cgSetParameterValuefc(3)

NAM E
cgSd ParameterValuefc — set the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

void cgSetParameterValuefc( CGparameter param,
int nelements,
const float * v );

PARAMETERS
param  Theprogram parameter whose value will be set.
nelements
The number of elements in array
v Source buffer from which the parameter values will be read.
RETURN VALUES
None.
DESCRI PTION
cgSd ParameterValuefc allows the application to set the value ofyamumeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in column-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValuefcwas introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue
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cgSetParametealuefr(3) CgCore Runtime API cgSetParameterValuefr(3)

NAM E
cgSd ParameterValuefr — set the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

void cgSetParameterValuefr( CGparameter param,
int nelements,
const float * v );

PARAMETERS
param  Theprogram parameter whose value will be set.
nelements
The number of elements in array
v Source buffer from which the parameter values will be read.
RETURN VALUES
None.
DESCRI PTION
cgSd ParameterValuefr allows the application to set the value ofyamumeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in row-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValuefr was introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue
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cgSetParameteglueic(3) CgCore Runtime API cgSetParameterValueic(3)

NAM E
cgSd ParameterValueic — set the value of annumeric parameter

SYNOPS S
#include <Cg/cg.h>

void cgSetParameterValueic( CGparameter param,
int nelements,
constint *v);

PARAMETERS
param  Theprogram parameter whose value will be set.
nelements
The number of elements in array
v Source buffer from which the parameter values will be read.
RETURN VALUES
None.
DESCRI PTION
cgSd ParameterValueic allows the application to set thalue of ay numeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in column-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValueic was introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue
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cgSetParameteglueir(3) CgCore Runtime API cgSetParameterValueir(3)

NAM E
cgSd ParameterValuerr — set the value of annumeric parameter

SYNOPS S
#include <Cg/cg.h>

void cgSetParameterValueir( CGparameter param,
int nelements,
constint *v);

PARAMETERS
param  Theprogram parameter whose value will be set.
nelements
The number of elements in array
v Source buffer from which the parameter values will be read.
RETURN VALUES
None.
DESCRI PTION
cgSd ParameterValuerr allows the application to set thalue of ay numeric parameter or parameter
array.

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

Any matrices referenced lpar am to be initialized in row-major order.

If v is smaller than the total number ofalwes in the g@gen surce parameter
CG_NOT_ENOUGH_DATA_ERROR is generated.

The total number of values in a parametiatal, may be computed as follow:

int nrows = cgGetParameterRows(param);
int ncols = cgGetParameterColumns(param);
int asize = cgGetArrayTotalSize(param);

int ntotal = nrows*ncols;

if (asize > 0) ntotal *= asize;

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is a varying input to a fragment program.
CG_INVALID_POINTER_ERROR is generated i is NULL .

CG_NOT_ENOUGH_DATA_ERROR is generated indementsis less than the total size jpdr am.
CG_NON_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgSd ParameterValueir was introduced in Cg 1.4.

SEE ALSO
cgSetParametealue, cgGetBrameterRass, cgGetBrameterColumns, cgGetArrayfalSize,
cgGetParameterValue
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cgSetParameteaviability(3) CgCore Runtime API cgSetParameterVariability(3)

NAM E
cgSd ParameterVariability - set a parametes'variability
SYNOPS S
#include <Cg/cg.h>
void cgSetParameterVariability( CGparameter param,
CGenum vary );
PARAMETERS

param  Thearameter.
vary Thevariability to whichparam will be set.

RETURN VALUES
None.

DESCRI PTION
cgSd ParameterVariability allows the application to change the variability of a parameter.

Currently parameters may not be changed to or IB@nVARYING variability. Howeve parameters of
CG_UNIFORM andCG_LITERAL variability may be changed.

Valid values forvary include :

CG_UNIFORM
A uniform parameter is one whose value does not change with eamtfation of a program, ut
whose value can change between groups of prognasodtions.

CG_LITERAL
A literal parameter is folded out at compile time. Making a uniform parameter literal will ofte; mak
a program more efficient at the expense of requiring a comydiy §me the value is set.

CG_DEFAULT
By default, the variability of a parameter will beerridden by the a source parameter connected to it
unless it is changed witbgSe ParameterVanability . If it is set to CG_DEFAULT it will restore the
default state of assuming the source parameters variability.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_ENUMERANT_ERROR is generated ifvary is not CG_UNIFORM, CG_LITERAL, or
CG_DEFAULT.

CG_INVALID_PARAMETER_WARIABILTY_ERR ROR is generated if the parameter could not be changed
to the variability indicated byary.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated if/ary is CG_LITERAL andparam is a not a
numeric parameter.

HI STORY
cgSd ParameterVariability was introduced in Cg 1.2.

SEE ALSO
cgGetParameterVariability
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cgSetPassPrograrmfameters(3) Cg@ore Runtime API cgSetPassProgramParameters(3)

NAM E
cgSd PassRogramParameters— set uniform parameters specified via a compile statement

SYNOPI S
#include <Cg/cg.h>

void cgSetPassProgramParameters( CGprogram program );

PARAMETERS
program Theprogram

RETURN VALUES
None.

DESCRI PTION
Given the handle to a program specified in a pass in a CgFXcjs PassRogramParameterssets the
values of the prograre’uniform parameters gén the expressions in theompil e statement in the CgFX
file.

(This entrypoint is normally only needed by state managers and toesd’to be called by users.)

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgSd PassRvgramParameterswas introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cgSetRssState(3) C@ore Runtime API cgSetPassState(3)

NAM E
cgSd PassState calls the state setting callback functions for all state assignments in a pass

SYNOPS S
#include <Cg/cg.h>

void cgSetPassState( CGpass pass );

PARAMETERS
pass Thepass handle.

RETURN VALUES
None.

DESCRI PTION
cgSd PassStateets all of the graphics state defined in a pass by calling the state setting callbacks for all of
the state assignments in the pass.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipasss not a valid pass.

CG_INVALID_TECHNIQUE_ERROR is generated if the technique of whiplassis a part hasailed
validation.

HI STORY
cgSd PassStatevas introduced in Cg 1.4.

SEE ALSO
cgResetPassState, cgCallStateSetCallback
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cgSetProgramBigr(3) CgCore Runtime API cgSetProgramBuffer(3)

NAM E
cgSd PrmgramBuffer — set a buffer for a program
SYNOPS S
#include <Cg/cg.h>
void cgSetProgramBuffer( CGprogram program,
int bufferindex,
CGbuffer buffer );
PARAMETERS
program Theprogram for which the buffer will be set.
bufferindex

The buffer indg of prmgram to whichbuff er will be bound.
buffer  Thebuffer to be bound.

RETURN VALUES
None.

DESCRI PTION
cgSd PrmgramBuffer sets the bffer for a gven buffer index of a program. ANULL buffer handle means
the gven huffer index should not be bound to a buffer.

buff el ndex must be non-rgetive and within the prograns’ range of bffer indices. For OpenGL
programspuff e ndex can be 0 to 11For Direct3D10 programdyuff el ndex can be 0 to 15.

When the next program bind operation occurs, eagteibinde< which is set to aalid buffer handle is
bound (along with the program) for use by the @®. No buffer bind operation occurs fouffer indices
bound to aNuULL buffer handle.

EXAMPLE S
cgSetProgramBuffer( myProgram, 2, myBuffer );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_BUFFER_INDEX_OUT_OF_RANGE_ERROR is generated ibuff el ndex is not within the valid range
of buffer indices fopragram.

HI STORY
cgSd PrmgramBuffer was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGetProgramBuffercgGLBindProgram, cgD3D9BindProgram, cgD3D8BindProgram
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cgSetProgramProfile(3) QGgore Runtime API cgSetProgramProfile(3)

NAM E
cgSd ProgramProfile — set a prograns profile

SYNOPIS
#include <Cg/cg.h>

void cgSetProgramProfile( CGprogram program,
CGprofile profile );

PARAMETERS
program Theprogram.

profile  Theprofile to be used when compiling the program.

RETURN VALUES
None.

DESCRI PTION
cgSd ProgramProfile allows the application to specify the profile to be used when compiling vlea gi
program. Whercalled, the program will be unloaded if it is currently loaded, and marked as uncompiled.
When the program is next compiled (see cgSetAutoCompile), then gwaofie will be used.
cgSd ProgramProfile can be used toverride the profile specified in a CgFeompil e statement, or to
change the profile associated with a program created by a call to cgCreateProgram.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipramgram is not a valid program handle.

CG_INVALID_PROFILE_ERMROR is generated iprofile is not a valid profile enumerant.

HI STORY
cgSd PrmgramProfile was introduced in Cg 1.4.

SEE ALSO
cgGetProgramProfile, cgGetProfile, cgGetProfileString, cgCreateProgram, cgSetAutoCompile
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cgSetProgramStateAssignment(3) Cagre Runtime API cgSetProgramStateAssignment(3)

NAM E
cgSd Program StateAssignment set the value of a program state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetProgramStateAssignment( CGstateassignment sa,
CGprogram program );

PARAMETERS
sa Ahandle to a state assignment of tfji& PROGRAM_TYPE .

program Therogram object to whickawill be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSd Program StateAssignmersiets the value of a state assignment of program type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a
program type.

CG_ARRAY_SZE_MISMATCH_ERROR is generated i&ais an array and not a scalar.
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgSd Program StateAssignmentas introduced in Cg 1.5.

SEE ALSO
cgGetProgramStateAssignmeatie,  cgSetBoolArrayStateAssignment,  cgSetBoolStateAssignment,
cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment, cgSetintArrayStateAssignment,
cgSetIntStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetExtureStateAssignment
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cgSetSamplerState(3) @ypre Runtime API cgSetSamplerState(3)

NAM E
cgSd SamplerSat e initializes the state specified for a sampler parameter

SYNOPIS
#include <Cg/cg.h>

void cgSetSamplerState( CGparameter param );

PARAMETERS
param  Theparameter handle.

RETURN VALUES
None.

DESCRI PTION
cgSd SamplerSate sets the sampler state for a sampler parameter Hwmspecified via sampler_dae
block in a CgFX file. The corresponding sampler should be bound via the graphissfore this call is
made.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgSd SamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateSamplerState, cgGetFirstSamplerState, cgGetNamedSamplerState, cgGetNextState

Cg Toolkit 2.2 393



cgSetSamplerStateAssignment e Runtime cgSetSamplerStateAssignment
gSetSamplerStateAssig 3) Cagre Runtime API gSetSamplerStateAssig 3)

NAM E
cgSd SamplerSa eA ssgnment — sets a state assignment to a sampler effect parameter.

SYNOPSS
#include <Cg/cg.h>

CGbool cgSetSamplerStateAssignment( CGstateassignment sa,
CGparameter param );

PARAMETERS
sa A state assignment of a sampler type (one Gfi_SAMPLE R1D, CG_SAMPLE R2D,
CG_SAMPLE R3D, CG_SAMPLE RCUBE, or CG_SAM PLE RRECT).

param  Aneffect parameter of a sampler type.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSd SamplerSaeAssgnment sets a state assignment of a sampler type to faot gfarameter of the
same sampler type.

EXAMPLE S
CGparameter effectParam = cgCreateEffectParameter(effect,
"normalizeCube”,
CG_SAMPLERCUBE);
CGstate state = cgGetNamedSamplerState(context, "TextureCubeMap");
CGstateassignment sa = cgCreateStateAssignment(technique, state);
CGbool ok = cgSetSamplerStateAssignment(sa, effectParam);

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
sampler type.

CG_ARRAY_9Z7E_MISMATCH_ERROR is generated i&ais an array and not a scalar.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgSd SamplerSa eA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetSamplerStateAssignmeatie, cgSet@xtureStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment,
cgSetintArrayStateAssignment, cgSetintStateAssignment, cgSetProgramStateAssignment,

cgSetStringStateAssignment
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cgSetSemanticCasePol({8) CgCore Runtime API cgSetSemanticCasePolicy(3)

NAM E
cgSd Semanti cCasePdlicy — set semantic case policy

SYNOPIS
#include <Cg/cg.h>

CGenum cgSetSemanticCasePolicy( CGenum casePolicy );

PARAMETERS
casePolicy
An enumerant describing the desired semantic caseypfiic the library The followving
enumerants are allowed:

CG_FORCE_UPPER_CASE_POLICY
Semantics strings will be ceerted to all upper-case letters. This is the default polic

CG_UNCHANGED_CASE_POLICY
Semantic strings will be left unchanged.

RETURN VALUES
Returns the previous semantic case ypbcCG_UNKNOWN if an error occurs.

DESCRI PTION
cgSd SemanticCasePdlicy allows an application to change the semantic caseypadied by the Cg library
A policy of CG_FORCE_UPPER_CASE POLICY means that semantic strings returned by
cgGetRrameterSemantic will kka been comerted to all upper-case letter3his is the default policfor
the library If the poliy is changed taCG_UNCHANGED_CASE_POLICY no case ceersion will be done
to the semantic strings.

EXAMPLE S
/* set to return original semantic strings */
cgSetSemanticCasePolicy(CG_UNCHANGED_CASE_POLICY);

ERRORS
CG_INVALID_ENUMERANT_ERROR is generated if casePdlicy is not
CG_FORCE_UPPER_CASE_POLICY or CG_UNCHANGED_CASE_POLICY.

HI STORY
cgSd Semanti cCasePdlicy was introduced in Cg 2.0.

SEE ALSO

cgGetSemanticCasePaljcgGetParameterSemantic
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cgSetStateCallbacks(3) Q@ypre Runtime API cgSetStateCallbacks(3)

NAM E
cgSa JaeCal badks- regsters the callback functions for a state assignment
SYNOPI S
#include <Cg/cg.h>
void cgSetStateCallbacks( CGstate state,
CGstatecallback set,
CGstatecallback reset,
CGstatecallback validate );
PARAMETERS
state Thestate handle.
set Thepointer to the callback function to call for setting the state of state assignments based on

date This may be &ULL pointer.

reset Thepointer to the callback function to call for resetting the state of state assignments based on
dae This may be &ULL pointer.

validate Thepointer to the callback function to call foalidating the state of state assignments based on
dae This may be &ULL pointer.

RETURN VALUES
None.

DESCRI PTION
cgSa JaeCal backs sets the three callback functions for a state definitibhese functions are later
called when the state a particular state assignment based on this state must be set,alidatedr Ay
of the callback functions may be specifiedNalL .

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_HANDLE_ERRROR is generated i#aeis not a valid state.

HI STORY
cgSd SaeCall backswas introduced in Cg 1.4.

SEE ALSO
cgSetRssState, cgCallStateSetCallback, cgCallStateResetCallback, cgCadiklateCallback,
cgValidateTechnique
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cgSetStatel atestProfile(3) @ypre Runtime API cgSetStatel atestProfile(3)

NAM E
cgSa S ad aed Profie - sets a stats’ designated latest profile

SYNOPIS
#include <Cg/cg.h>

CGprofile cgSetStatel atestProfile( CGstate state, CGprofile profile );

PARAMETERS
state Thestate handle.

profile  Theprofile to designate as the statktest profile.

RETURN VALUES
None.

DESCRI PTION
cgSaSad aedProfile sets the specified stege’designated latest profile for states of type
CG_PROGRAM_TYPE .

This profile is used to compile the program for a state assignment for the state where the profile in the
compil estatement is the identifitated.

EXAMPLE S
This shows he to force the designated latest state profile forRh@gnentPrmgram state assignment to
be the arbfpl profile ¢en if cgGLRegisterStates was to register a different profile).

cgGLRegisterStates(context);
CGstate state = cgGetNamedState(context, "FragmentProgram™);
cgSetStatelL atestProfile(state, CG_PROFILE_ARBFP1);

ERRORS
CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated if the type oitae is not
CG_PROGRAM_TYPE .

HI STORY
cgSd Sad a et Profile was introduced in Cg 2.2.

SEE ALSO
cgGetNamedState, cgGetStateL atestProfile, cgGLRegisterStates
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cgSetStringAnnotation(3) GQgore Runtime API cgSetStringAnnotation(3)

NAM E
cgSd 3ringAnnatation — set the value of a string annotation
SYNOPS S
#include <Cg/cg.h>
CGbool cgSetStringAnnotation( CGannotation ann,
const char * value );
PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSd SringAnnatation sets the value of an annotation of string type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iéinn is not an annotation of string type.
CG_ARRAY_9ZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSd SringAnnatation was introduced in Cg 1.5.

SEE ALSO
cgGetStringAnnotationValue, cgSetBoolAnnotation, cgSetintAnnotation, cgSetFloatAnnotation
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cgSetStringParameteaitie(3) CgCore Runtime API cgSetStringParameterValue(3)

NAM E
cgSd SringParameterValue — set the value of a string parameter

SYNOPS S
#include <Cg/cg.h>

void cgSetStringParameterValue( CGparameter param,
const char * value );

PARAMETERS
param  Theparameter whose value will be set.

vaue Thestring to set the parameteralue as.

RETURN VALUES
None.

DESCRI PTION
cgSd SringParameterValue allows the application to set the value of a string parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iparam is not string-typed.
CG_INVALID_PARAMETER_ERRROR is generated ivdueis NULL .

HI STORY
cgSd SringParameterValue was introduced in Cg 1.4.

SEE ALSO
cgGetStringParameterValue
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cgSetStringStateAssignment(3) Cgre Runtime API cgSetStringStateAssignment(3)

NAM E
cgSd SringSaeAssgnment — set the value of a string state assignment

SYNOPSS
#include <Cg/cg.h>

CGbool cgSetStringStateAssignment( CGstateassignment sa,
const char * value );

PARAMETERS
sa Ahandle to a state assignment of tyfji2 STRING.

value Thevalue to whichsawill be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSd SringSaeAssgnment sets the value of a state assignment of string type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_STATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ia is not a state assignment of a

string type.
CG_ARRAY_9Z7E_MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSd SringSaeA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetStringStateAssignmerahe, cgSetBoolArrayStateAssignment, cgSetBoolStateAssignment,
cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment, cgSetintArrayStateAssignment,
cgSetintStateAssignment, cgSetProgramStateAssignment, cgSetSamplerStateAssignment,

cgSetExtureStateAssignment
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cgSetExtureStateAssignment(3) Qgpre Runtime API cgSegkiureStateAssignment(3)

NAM E
cgSd Texture StateAssignment sets a state assignment to a texture effect parameter

SYNOPS S
#include <Cg/cg.h>

CGbool cgSetTextureStateAssignment( CGstateassignment sa,
CGparameter param );

PARAMETERS
sa Astate assignment of tyj@5_TEXTURE.

param  Aneffect parameter of typeG_TEXTURE.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSd Texture StateAssignmersets the value of a state assignmentxitite type to an effect parameter of
type CG_TEXTURE.

EXAMPLE S
CGparameter effectParam = cgCreateEffectParameter(effect,
"normalizeCube”,
CG_SAMPLERCUBE);
CGstate state = cgGetNamedSamplerState(context, "Texture");
CGstateassignment sa = cgCreateSamplerStateAssignment(effectParam, state);
CGbool ok = cgSetTextureStateAssignment(sa, value);

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifa is not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifsa is not a state assignment of
texture type.

CG_ARRAY_9Z7E_MISMATCH_ERROR is generated i&ais an array and not a scalar.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgSd Texture StateAssignmenias introduced in Cg 1.5.

SEE ALSO
cgGetExtureStateAssignmentlue, cgSetSamplerStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment, cgSetFloatStateAssignment,
cgSetintArrayStateAssignment, cgSetintStateAssignment, cgSetProgramStateAssignment,

cgSetStringStateAssignment
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cgUnmapBufer(3) CgCore Runtime API cgUnmapBuffer(3)

NAM E
cgunmapBuff er — unmap buffer from applicatios’address space

SYNOPI S
#include <Cg/cg.h>

void cgUnmapBuffer( CGbuffer buffer );

PARAMETERS
buffer  Thebuffer which will be unmapped from the applicat®ealdress space.

RETURN VALUES
None.

DESCRI PTION
cgUnmapBuff er unmaps a buffer from the applicatiergddress space.

EXAMPLE S
unsigned char *bufferPtr = cgMapBuffer( myBuffer, CG_MAP_READ_WRITE );
memcpy( data, bufferPtr, size );
cgUnmapBuffer( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

HI STORY
cgunmapBuff er was introduced in Cg 2.0.

SEE ALSO
cgMapBuffer cgSetBufferData, cgSetBufferSubData, cgSetParameter
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cgUpdatePassiPameters(3) Cg@ore Runtime API cgUpdatePassParameters(3)

NAM E
cgUpdaePasSarameters— update the deferred parameters for a pass

SYNOPIS
#include <Cg/cg.h>

void cgUpdatePassParameters( CGpass pass );

PARAMETERS
pass Thepass for which deferred parameters will be updated.

RETURN VALUES
None.

DESCRI PTION
cgUpdaePasarameters is a cowenience routinewhich calls cgUpdateProgramfmeters for all
programs of a pass.

EXAMPLE S
cgSetParameterSettingMode(context, CG_DEFERRED_PARAMETER_SETTING);

CGeffect effect = cgCreateEffectFromFile( context, "tst.cgfx”, NULL );
CGtechnique techl = cgGetNamedTechnique( effect, "tech1");
CGpass passl = cgGetNamedPass( techl, "passl");
cgSetPassState(passl);

for (some number of times)

{
cgSetParameter(uniform1,...);
cgSetParameter(uniformz2,...);
cgUpdatePassParameters(passl);
DrawSomeGeometry();

}

cgResetPassState(passl);

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipasss not a valid pass handle.

HI STORY
cgUpdat ePasHarameterswas introduced in Cg 2.1.

SEE ALSO
cgSetRrameterSettingMode, cgGetParameterSettingMode, cgUpdatePregaanefers, cgSetPameter,
cgGLBindProgram, cgD3D9BindProgram, cgD3D8BindProgram
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cgUpdatePrograngPameters(3) Cg@ore Runtime API cgUpdateProgramParameters(3)

NAM E
cgUpda eProgramParameters— update the 3D\PI state for deferred parameters

SYNOPSS
#include <Cg/cg.h>

void cgUpdateProgramParameters( CGprogram program );

PARAMETERS
program Theprogram for which deferred parameters will be sent to the correspondingi3iarameters.

RETURN VALUES
None.

DESCRI PTION
cgUpda eProgramParametersperforms the appropriate 3&PI commands to set the 3&PI resources for
all of prmgram’s parameters that are madkupdate deferd and clears thepdate defeed state of these
parameters cgUpdatePrmgramParametersdoes nothing when none pf@gram’s parameters are mazl
update deferred

cgUpdaeProgramParameters assumes the specified program has already been bound using the
appropriate 3DAPI commands. Resulre undefined if the program is not actually bound by thé\BD

when cgUpdaeProgramParameters is called, with the likely result being that the 3P| state for
program’s parameters will be mis-loaded.

EXAMPLE S
/* assumes cgGetProgramContext(program) == context */

if (cgGetParameterSettingMode(context) == CG_DEFERRED_PARAMETER_SETTING) {
cgUpdateProgramParameters(program);

}

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgUpda ePromgramParameterswas introduced in Cg 2.0.

SEE ALSO
cgSetRrameterSettingMode, cgGetParameterSettingMode, cgUpdsf@aRimeters, cgSetPameter,
cgGLBindProgram, cgD3D9BindProgram, cgD3D8BindProgram
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cgValidateEchnique(3) Cgoore Runtime API cgValidateTechnique(3)

NAM E
cgvalidateTechnique- validate a technique from an effect

SYNOPI S
#include <Cg/cg.h>

CGbool cgValidateTechnique( CGtechnique tech );

PARAMETERS
tech Thetechnique handle to validate.

RETURN VALUES
ReturnsCG_TRUE if all of the state assignments in all of the passd®dn are valid and can be used on
the current hardware.

ReturnsCG_FALSE if any state assignment fails validation, or if an error occurs.

DESCRI PTION
cgvalidateTechniqueiterates wer all of the passes of a technique and tests to serif state assignment
in the pass passes validation.

EXAMPLE S
CGcontext context = cgCreateContext();
CGeffect effect = cgCreateEffectFromFile(context, filename, NULL);

CGtechnique tech = cgGetFirstTechnique(effect);
while (tech && cgValidateTechnique(tech) == CG_FALSE) {
fprintf(stderr, "Technique %s did not validate.  Skipping.\n",
cgGetTechniqueName(tech));
tech = cgGetNextTechnique(tech);

}
if (tech) {
fprintf(stderr, "Using technique %s.\n", cgGetTechniqgueName(tech));
} else{
fprintf(stderr, "No valid technique found\n");
exit(1);
}
ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.
HI STORY
cgvalidateTechniquewas introduced in Cg 1.4.
SEE ALSO

cgCallStateValidateCallback, cgSetStateCallbacks
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cgGLBindProgram(3) COpenGL Runtime API cgGLBindProgram(3)

NAM E
cgGLB indPr@gram — bind a program to the current state

SYNOPI S
#include <Cg/cgGL.h>

void cgGLBindProgram( CGprogram program );

PARAMETERS
program Theprogram to bind to the current state.

RETURN VALUES
None.

DESCRI PTION
cgGLB indPrmgram binds a program to the current stafhe program must ka been loaded with
cgGLLoadProgram before it can be boundlso, the profile of the program must be enabled for the
binding to work. Thismay be done with the cgGLEnableProfile function.

For profiles that do not support program local parameters (e.g. the vp20 pag@&B indPr@gram will
reset all uniform parameters that were set withadrthe Cg parameter setting functions

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PROFILE_ERMROR is generated iprmgram’s profile is not a supported OpenGL profile.
CG_PROGRAM_BIND_ERRROR is generated if the program fails to bind foy a@ason.

HI STORY
cgGLB indPr@gram was introduced in Cg 1.1.

SEE ALSO
cgGLLoadProgram, cgGLSaRameter  cgGLSetMatrixParameter  cgGLSetExtureParameter,
cgGLEnableProfile
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cgGLCreateBuer(3) CgOpenGL Runtime API cgGLCreateBuffer(3)

NAM E
cgGL CreateBuff er — create an OpenGL buffer object

SYNOPI S
#include <Cg/cgGL.h>

CGbuffer cgGLCreateBuffer( CGcontext context,
int size,
const void *data,
GLenum bufferUsage );

PARAMETERS
contxt Thecontext to which the nebuffer will be added.

size Thdength in bytes of the buffer to create.
data Thenital data to be copied into the buffsiuLL will fill the buffer with zero.

bufferUsage
One of the usage flags specified as validBuff erData.

RETURN VALUES
Returns a&CGbuff er handle on success.

ReturnsNULL if any error occurs.

DESCRI PTION
cgGL CreateBuff er creates an OpenGL buffer object.

EXAMPLE S
CGbuffer myBuffer = cgGLCreateBuffer( myCgContext, sizeof( float ) * 16,
myData, GL_STATIC_DRAW );

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGL CreateBuff er was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLGetBufferObject
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cgGLDisableClientState(3) QAQpenGL Runtime API cgGLDisableClientState(3)

NAM E
cgGL DisableCli entSate— disables a verteattribute in the OpenGL state

SYNOPSS
#include <Cg/cgGL.h>

void cgGLDisableClientState( CGparameter param );

PARAMETERS
param  Thevarying parameter for which the client state will be disabled.

RETURN VALUES
None.

DESCRI PTION
cgGL DisableCli entSaedisables the verkeattribute associated with thevgh varying parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is not a varying parameter.

HI STORY
cgGL DisableCli entSatewas introduced in Cg 1.1.

SEE ALSO
cgGLEnableClientState
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cgGLDisableProfile(3) COpenGL Runtime API cgGLDisableProfile(3)

NAM E
cgGL Disabl eProfile — disable a profile within OpenGL

SYNOPS S
#include <Cg/cgGL.h>

void cgGLDisableProfile( CGprofile profile );

PARAMETERS
profile  Theenumerant for the profile to disable.

RETURN VALUES
None.

DESCRI PTION
cgGL Disabl eProfile disables a profile by making the necessary OpenGL datismost profiles, this will
simply male a @ll to gDisablewith the approriate enumerant.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprofile is not a supported OpenGL profile.

HI STORY
cgGL Di sabl eProfile was introduced in Cg 1.1.

SEE ALSO
cgGLEnableProfile
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cgGLDisableProgramProfiles(3) @penGL Runtime API cgGLDisableProgramProfiles(3)

NAM E
cgGL Disabl ePrmgramProfiles— disable all profiles associated with a combined program

SYNOPI S
#include <Cg/cgGL.h>

void cgGLDisableProgramProfiles( CGprogram program );

PARAMETERS
program Thecombined program for which the profiles will be disabled.

RETURN VALUES
None.

DESCRI PTION
cgGL Disabl ePrmgramProfilesdisables the profiles for all of the programs in a combined program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PROFILE_ERMROR is generated if the profile for amof the programs irpra@gram is not a
supported OpenGL profile.

HI STORY
cgGL Disabl ePrmgramProfileswas introduced in Cg 1.5.

SEE ALSO
cgGLEnableProgramProfiles, cgCombinePrograms
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cgGLDisable®ExtureRarameter(3) C®penGL Runtime API cgGLDisableXureParameter(3)

NAM E
cgGL Disabl éTextureParameter — disables the texture unit associated with a texture parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLDisableTextureParameter( CGparameter param );

PARAMETERS
param  Thedexture parameter which will be disabled.

RETURN VALUES
None.

DESCRI PTION
cgGL Disabl éTextureParameter unbinds and disables the texture object assocsran.

See cgGLEnablektureParameter for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a tgture parameter or if the parameter
fails to set for ap other reason.

HI STORY
cgGL Disabl éTextureParameterwas introduced in Cg 1.1.

SEE ALSO
cgGLEnable&xtureParametecgGLSetExtureParameter
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cgGLEnableClientState(3) @gpenGL Runtime API cgGLEnableClientState(3)

NAM E
CgGLE nableCli entSae— enables a verteattribute in the OpenGL state

SYNOPSS
#include <Cg/cgGL.h>

void cgGLEnableClientState( CGparameter param );

PARAMETERS
param  Thevarying parameter for which the client state will be enabled.

RETURN VALUES
None.

DESCRI PTION
CcgGLE nableCli entSaeenables the vertettribute associated with thevgn varying parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is not a varying parameter.

HI STORY
CcgGLE nableCli entSatewas introduced in Cg 1.1.

SEE ALSO
cgGLDisableClientState
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cgGLEnableProfile(3) CO®penGL Runtime API cgGLEnableProfile(3)

NAM E
CcgGLE nableProfile — enable a profile within OpenGL

SYNOPI S
#include <Cg/cgGL.h>

void cgGLEnableProfile( CGprofile profile );

PARAMETERS
profile  Theenumerant for the profile to enable.

RETURN VALUES
None.

DESCRI PTION
CcgGLE nableProfile enables a profile by making the necessary OpenGL datismost profiles, this will
simply male a @ll to gdEnablewith the approriate enumerant.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprofile is not a supported OpenGL profile.

HI STORY
CgGLE nableProfile was introduced in Cg 1.1.

SEE ALSO
cgGLDisableProfile
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cgGLEnableProgramProfiles(3) @penGL Runtime API cgGLEnableProgramProfiles(3)

NAM E
cgGLE nableProgramProfiles— enable all profiles associated with a combined program

SYNOPIS
#include <Cg/cgGL.h>

void cgGLEnableProgramProfiles( CGprogram program );

PARAMETERS
program Thecombined program for which the profiles will be enabled.

RETURN VALUES
None.

DESCRI PTION
cgGLE nableProgramProfilesenables the profiles for all of the programs in a combined program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

CG_INVALID_PROFILE_ERMROR is generated if the profile for amof the programs irpr@gram is not a
supported OpenGL profile.

HI STORY
CcgGLE nablePrmgramProfileswas introduced in Cg 1.5.

SEE ALSO
cgGLDisableProgramProfiles, cgCombinePrograms
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cgGLEnable€&xtureRarameter(3) C@®penGL Runtime API cgGLEnableXtureParameter(3)

NAM E
CcgGLE nableTextureParameter — enables the texture unit associated with a texture parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLEnableTextureParameter( CGparameter param );

PARAMETERS
param  Thedexture parameter which will be enabled.

RETURN VALUES
None.

DESCRI PTION
CgGLE nableTextureParameter binds and enables the texture object associatedpaitam. It must be
called after cgGLSe8xtureParameter is called but before the geometry is drawn.

cgGLDisableExtureRarameter should be called once all of the geometry isrdta asoid applying the
texture to the wrong geometry and shaders.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profilin
particular if param is not a parameter handle reted from aCGpragram but was instead retrieed from
aCGdf et or is a shared parameter created at runtime, this error will be generated since those parameters
do not hae a pofile associated with them.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a texture parameter or if the enable
operation fails for another reason.

HI STORY
CgGLE nableTextureParameterwas introduced in Cg 1.1.

SEE ALSO
cgGLDisable®xtureParametecgGLSetextureParameter
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cgGLGetBuferObject(3) CdOpenGL Runtime API cgGLGetBufferObject(3)

NAM E
cgGL GeBuff erOhj e¢ — get OpenGL buffer object for a buffer
SYNOPI S
#include <Cg/cgGL.h>
GLuint CGGLENTRY cgGLGetBufferObject( CGbuffer buffer );
PARAMETERS
buffer  Thebuffer for which the associated OpenGL buffer object will be nedtie
RETURN VALUES

Returns the OpenGL buffer object associated mither.
Returns0if an error occurs.

DESCRI PTION
cgGL GeBuff erObj ed returns the OpenGL buffer object associated with a buffer.

EXAMPLE S
GLuint id = cgGLGetBufferObject( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

HI STORY
cgGL GeBuff erObj e¢ was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffer
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cgGLGetLatestProfile(3) COpenGL Runtime API cgGLGetLatestProfile(3)

NAM E
cgGL Gdl aed Profile — get the latest profile for a profile class

SYNOPI S
#include <Cg/cgGL.h>

CGprofile cgGLGetLatestProfile( CGGLenum profileClass );

PARAMETERS
profileClass
The class of profile that will be returned. Must be one of the following :

« CG_GL_VERTEX
« CG_GL_GEOMETRY
« CG_GL_FRAGMENT

RETURN VALUES
Returns a profile enumerant for the latest profile of thengilass.

ReturnsCG_PROFILE_UNKNOOWN if no appropriate profile isvailable or an error occurs.

DESCRI PTION
cgGL Gdl aed Profile returns the bestvailable profile of a gren dass. TheOpenGL extensions are
checled to determine the best profile which is supported by the cusrRntdriver, and cgGL library
combination.

profileClassnay be one of the following enumerants :

* CG_GL_VERTEX
The latest @ailable vertex profile will be returned.

* CG_GL_GEOMETRY
The latest @ailable geometry profile will be returned.

* CG_GL_FRAGMENT
The latest @ailable fragment profile will be returned.

cgGL Gdl aedProfile can be used in conjuction with cgCreateProgram to ensure that more optimal
profiles are used as there made wailable, even though thg might not hae keen aailable at compile
time or with a different version of the runtime.

Starting in Cg 2.2, certain environment variables canmerride the value returned by
cgGL Gdl aed Profie:

If cgGL Gdl ated Profile is called withprofileClassbeingCG_GL_VERTEX and an environmeniaviable
named CGGL_LATEST_VERTEX_PROFILEs set in the applicatios’ ewironment to a string that
cgGetProfile translates to alid profile (meaning no€G_PROFILE_UNKNOWNhe CGprofie vaue
returned by cgGetProfile is returneddyGl Gl aed Profile.

If cgGL Gl atedProfile is called with profieClassbeing CG_GL_GEOMETRY and an ewironment
variable namedCGGL_LATEST_GEOMETRY_PROFIlsEset in the applicatios’enwvironment to a string
that cgGetProfile translates to alid profile (meaning no€CG_PROFILE_UNKNOWNhe CGprofie

value returned by cgGetProfile is returneddg@ll GdL aes Profile.

If cgGL Gdl aedProfile is called with profleClassbeing CG_GL_FRAGMENT and an ewironment
variable namedCGGL_LATEST_FRAGMENT_PROFIig€set in the applicatios’enwvironment to a string
that cgGetProfile translates to a valid profile (meaning @Gt PROFILE_UNKNOWNhe CGprofie

value returned by cgGetProfile is returneddg@ll GdL aes Profile.

EXAMPLE S
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cgGLGetLatestProfile(3) COpenGL Runtime API cgGLGetLatestProfile(3)

/* Output information about available profiles */
printf("vertex profile: %s\n",

cgGetProfileString(cgGLGetLatestProfile(CG_GL_VERTEX)));
printf("geometry profile: %s\n",

cgGetProfileString(cgGLGetLatestProfile(CG_GL_GEOMETRY)));
printf("fragment profile: %s\n",

cgGetProfileString(cgGLGetLatestProfile(CG_GL_FRAGMENT)));

ERRORS

CG_INVALID_ENUMERANT_ERROR is generated if profieClass is not CG_GL_VERTEX,
CG_GL_GEOMETRY or CG_GL_FRAGMENT .

HI STORY
cgGL Gdl aed Profile was introduced in Cg 1.1.
CG_GL_GEOMETRY support was introduced in Cg 2.0.

SEE ALSO
cgGLSetOptimalOptions, cgCreateProgram
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cgGLGetManagedxtureRarameters(3) COpenGL Runtime API cgGLGetManagedureParameters(3)

NAM E
cgGL GeM anageTextureParameters— gets the manage texture parameters flag from a context

SYNOPIS
#include <Cg/cgGL.h>

CGbool cgGLGetManageTextureParameters( CGcontext context );

PARAMETERS
contxt Thecontext from which the automatic texture management setting will beveetrie

RETURN VALUES
Returns the manage textures settingctwntext.

DESCRI PTION
cgGL GeM anageTextureParameters gets the current managextieres setting fromcontext. See
cgGLSetManagedxtureParameters for more information.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGL GeM anageTextureParameterswas introduced in Cg 1.2.

SEE ALSO
cgGLSetManagedxtureParameters, cgGLBindProgram, cgGLUnbindProgram
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cgGLGetMatrixRrameter(3) C@®penGL Runtime API cgGLGetMatrixParameter(3)

NAM E
cgGL GdM arixParameter — get the values from a matrix parameter

SYNOPI S

#include <Cg/cgGL.h>

/* TYPE is float or double */

void cgGLGetMatrixParameter{fd{rc}( CGparameter param,

TYPE * matrix );

PARAMETERS

param  Thematrix parameter from which the values will be reftedk

matrix ~ Anarray into which the values will be retvggl. Thesize must be the number of rows times the
number of columns géar am.

RETURN VALUES
None.

DESCRI PTION
The cgGL GdM arixParameterfunctions retrige the values from a matrix parameter.

There are grsions of the function that return eitlflera or doublevalues signified by or d in the function
name.

There are versions of the function that assume the arragludsvis laid out in eitherwoor column order
signified byr or crespectiely in the function name.

The cgGL GdM arixParameterfunctions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
The cgGL GdM arixParameterfunctions were introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameterArraggGLSetMatrixParameterArraggGLSetParameter
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cgGLGetMatrixRrameterArray(3) COpenGL Runtime API cgGLGetMatrixParameterArray(3)

NAM E
cgGL GdM arixParameterAray - get the values from an matrix array parameter
SYNOPS S
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLGetMatrixParameterArray{fd{rc}( CGparameter param,
long offset,
long nelements,
TYPE *v);
PARAMETERS

param  Thematrix array parameter from which the values will be re¢de

offset  Anoffset into the array parameter at which to start getting elemémslue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

v The array into which to retve the \alues. Thesize of the array must bedementstimes the
number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
The cgGL GeM arixParameterAray functions retrige an array of values from a matrix array parameter

There are grsions of the function that return eitlflea or doublevalues signified by or d in the function
name.

There are versions of the function that assume the arragludsvis laid out in eitherwoor column order
signified byr or crespectiely in the function name.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated if theff s or the ndements parameter is out of
the array bounds.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
The cgGL GdM arixParameterAmay functions were introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetMatrixRrameterArraydc(3) COpenGL Runtime API cgGLGetMatrixParameterArraydc(3)

NAM E
cgGL GdM arixParameterAmaydc - get the values from a matrix array parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterArraydc( CGparameter param,
long offset,
long nelements,
double * v);
PARAMETERS

param  Thematrix array parameter from which the values will be re¢de

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

v The array into which to retrie the \alues. Thesize ofv must bendementstimes the number of
elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL GeM arixParameterAraydc retrieves an aray of values from a matrix array parameter using
column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GdM arixParameterAraydc was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteecgGLSetParameteegGLSetParameterArray

Cg Toolkit 2.2 422



cgGLGetMatrixRrameterArraydr(3) COpenGL Runtime API cgGLGetMatrixParameterArraydr(3)

NAM E
cgGL GdM arixParameterAmaydr - get the values from a matrix array parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterArraydr( CGparameter param,
long offset,
long nelements,
double * v);
PARAMETERS

param  Thematrix array parameter from which the values will be re¢de

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

v The array into which to retrie the \alues. Thesize ofv must bendementstimes the number of
elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL GdM arixParameterAmaydr retrieves an aray of values from a matrix array parameter usinvg ro
major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GdM arixParameterAmaydr was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParameteegGLSetParameterArray
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cgGLGetMatrixRrameterArrayfc(3) COpenGL Runtime API cgGLGetMatrixParameterArrayfc(3)

NAM E
cgGL GdM arixParameterArayfc — get the values from a matrix array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterArrayfc( CGparameter param,
long offset,
long nelements,
float * v );
PARAMETERS

param  Thematrix array parameter from which the values will be re¢de

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

v The array into which to retrie the \alues. Thesize ofv must bendementstimes the number of
elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL GeM arixParameterAmayfc retrieves an aray of values from a matrix array parameter using
column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GdM arixParameterAmayfc was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteecgGLSetParametecgGLSetParameterArray
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cgGLGetMatrixRrameterArrayfr(3) C@®penGL Runtime API cgGLGetMatrixParameterArrayfr(3)

NAM E
cgGL GdM arixParameterAraylr — get the values from a matrix array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterArrayfr( CGparameter param,
long offset,
long nelements,
float * v );
PARAMETERS

param  Thematrix array parameter from which the values will be re¢de

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

v The array into which to retrie the \alues. Thesize ofv must bendementstimes the number of
elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL GdM arixParameterAmayfr retrieves an aray of values from a matrix array parameter usinvg-ro
major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GeM arixParameterAmayfr was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetMatrixRrameterdc(3) COpenGL Runtime API cgGLGetMatrixParameterdc(3)

NAM E
cgGL GeM arixParameterdc — get the values from a matrix parameter

SYNOPIS
#include <Cg/cgGL.h>

void cgGLGetMatrixParameterdc( CGparameter param,
double * matrix );

PARAMETERS
param  Thematrix parameter from which the values will be reftedk

matrix  Anarray ofdoubles into which the matrix values will be retvieel. Thesize must be the number
of rows times the number of columnspair am.

RETURN VALUES
None.

DESCRI PTION
cgGL GdM arixParameterdcretrieves the values from a matrix parameter using column-major ordering.

cgGL GdM arixParameterdcmay only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GeM atrixParameterdcwas introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameterArraggGLSetMatrixParameterArraggGLSetParameter
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cgGLGetMatrixRrameterdr(3) COpenGL Runtime API cgGLGetMatrixParameterdr(3)

NAM E
cgGL GdM arixParameterdr — get the values from a matrix parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterdr( CGparameter param,
double * matrix );
PARAMETERS

param  Thematrix parameter from which the values will be reftedk

matrix ~ Anarray ofdoubles into which the matrix values will be retvieel. Thesize must be the number
of rows times the number of columnspair am.

RETURN VALUES
None.

DESCRI PTION
cgGL GeM arixParameterdr retrieves the values from a matrix parameter using row-major ordering.

cgGL GdM atrixParameterdr may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GeM atrixParameterdr was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameterArraggGLSetMatrixParameterArraggGLSetParameter
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cgGLGetMatrixRrameterfc(3) C®penGL Runtime API cgGLGetMatrixParameterfc(3)

NAM E
cgGL GdM atrixParameterfc — get the values from a matrix parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLGetMatrixParameterfc( CGparameter param,
float * matrix );

PARAMETERS
param  Thematrix parameter from which the values will be reftedk

matrix  Anarray offlods into which the matrix values will be retvieel. Thesize must be the number of
rows times the number of columnspar am.

RETURN VALUES
None.

DESCRI PTION
cgGL GdM atrixParameteifc retrieves the values from a matrix parameter using column-major ordering.

cgGL GeM atrixParameterfc may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GeM atrixParameterfc was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameterArraggGLSetMatrixParameterArraggGLSetParameter
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cgGLGetMatrixRrameterfr(3) C®penGL Runtime API cgGLGetMatrixParameterfr(3)

NAM E
cgGL GeM arixParameterfr — get the values from a matrix parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLGetMatrixParameterfr( CGparameter param,
float * matrix );
PARAMETERS

param  Thematrix parameter from which the values will be reftedk

matrix  Anarray offlods into which the matrix values will be retviegel. Thesize must be the number of
rows times the number of columnspar am.

RETURN VALUES
None.

DESCRI PTION
cgGL GeM arixParameterfr retrieves the values from a matrix parameter using row-major ordering.

cgGL GeM arixParameterir may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL GeM arixParameterfr was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameterArraggGLSetMatrixParameterArraggGLSetParameter
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cgGLGetOptimalOptions(3 enGL Runtime API cgGLGetOptimalOptions(3
g p p p g p p

NAM E
cgGL GeOptima Options— get the best set of compiler options for a profile

SYNOPSS
#include <Cg/cgGL.h>

char const ** cgGLGetOptimalOptions( CGprofile profile );

PARAMETERS
profile  Theprofile whose optimal arguments are requested.

RETURN VALUES
Returns a null-terminated array of strings representing the optimal set of compiler optjmudiler

ReturnaNULL if prefile isn’'t supported by the current @gr or GPU.

DESCRI PTION
cgGL GeOptima Optionsreturns the best set of compiler options forvemiprofile on the current drér
andGPU. Note that different dvier/GPU combinations might return fifent sets of options for the same
prafie value.

The elements of the returned array are meant to be used as paramgfgparameter to cgCreateProgram
or cgCreateProgramFromFile.

The strings returned for eachluve ofprofile remain valid until the next timegGLL GeOptima Optionsis
called with thisprofile value.

The application doesat need to destgothe returned strings.

EXAMPLE S
char const ** ppOptions = cgGLGetOptimalOptions(vertProfile);

if (ppOptions && *ppOptions) {
while (*ppOptions) {
printf("%s\n", *ppOptions);

ppOptions++;
}
}
const char* vertOptions] = { myCustomArgs,
ppOptions,
NULL };
CGprogram myVS = cgCreateProgramFromFile( context,
CG_SOURCE,
"vshader.cg",
vertProfile,
"VertexShader",
vertOptions);
ERRORS
None.
HI STORY
cgGL GeOptima Optionswas introduced in Cg 2.2.
SEE ALSO

cgGLSetOptimalOptions, cgGLGetLatestProfile, cgCreateProgram, cgCreateProgramFromFile
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cgGLGetRrameter(3) C®penGL Runtime API cgGLGetParameter(3)

NAM E
cgGL Ge Parameter — get the values from a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLGetParameter{1234}{fd}( CGparameter param,
TYPE *v);
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

The cgGL Gd Parameter functions extract the values set by cgGLSetParameter functions.

There are versions of the function thatet@therfloa or doublevalues signified by or d in the function
name.

Each function returns either 1, 2, 3, or 4 values.
These functions may only be called with uniform numeric parameters.

Note Previous releases of Cg all@ed you to store more values in a parameter than indicated by the
parametes type. For example, one could use cgGLaatReter4f to store four values into a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retued using a get call which
requested more than onalwe. Havever, this feature conflicts with theLSL approach and also leads to
issues with parameters mapped iBtoFFERS Therefore, beginning with Cg 2.0yanomponents bend

the number indicated by the parameter type are ignored.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
The cgGL Gd Parameter functions were introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLGetRrameter1d(3) COpenGL Runtime API cgGLGetParameter1d(3)

NAM E
cgGL Ge Parameterld— get the values from a scalar or vector parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetParameterld( CGparameter param,
double * v);
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameterldextracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameterld may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameterldwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLGetRrameterif(3) C®penGL Runtime API cgGLGetParameteri1f(3)

NAM E
cgGL Ge Parameterlf— get the values from a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetParameter1f( CGparameter param,
float * v );
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameterlf extracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameterlf may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameterlfwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParameteegGLGetParameterArray
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cgGLGetRrameter2d(3) COpenGL Runtime API cgGLGetParameter2d(3)

NAM E
cgGL Ge Parameter2d - get the values from a scalar or vector parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetParameter2d( CGparameter param,
double * v);
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameter2dextracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameter2d may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameter2dwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLGetRrameter2f(3) C®penGL Runtime API cgGLGetParameter2f(3)

NAM E
cgGL Ge Parameter2f — get the values from a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetParameter2f( CGparameter param,
float * v );
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameter2f extracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameter2f may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameter2fwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParameteegGLGetParameterArray
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cgGLGetRrameter3d(3) COpenGL Runtime API cgGLGetParameter3d(3)

NAM E
cgGL Ge Parameter3d— get the values from a scalar or vector parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetParameter3d( CGparameter param,
double * v);
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameter3dextracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameter3d may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameter3dwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray

Cg Toolkit 2.2 436



cgGLGetRrameter3f(3) C®penGL Runtime API cgGLGetParameter3f(3)

NAM E
cgGL Ge Parameter3f — get the values from a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetParameter3f( CGparameter param,
float * v );
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameter3f extracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameter3f may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameter3fwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParameteegGLGetParameterArray
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cgGLGetRrameter4d(3) COpenGL Runtime API cgGLGetParameter4d(3)

NAM E
cgGL Ge Parameterdd — get the values from a scalar or vector parameter
SYNOPSS
#include <Cg/cgGL.h>
void cgGLGetParameter4d( CGparameter param,
double * v);
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameterddextracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameterdd may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameterddwas introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLGetRrameter4f(3) C®penGL Runtime API cgGLGetParameter4f(3)

NAM E
cgGL Ge Parameter4f — get the values from a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLGetParameter4f( CGparameter param,
float * v );
PARAMETERS
param  Theparameter from which the values will be retae.
\Y Destination buffer into which the values will be written.
RETURN VALUES
None.
DESCRI PTION

cgGL Ge Parameter4f extracts parameter values set by the cgGLSetParameter functions.
cgGL Ge Parameterdf may only be called with uniform numeric parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge Parameter4f was introduced in Cg 1.1.

SEE ALSO
cgGLSetParameteegGLGetParameterArray
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cgGLGetRrameterArray(3) COpenGL Runtime API cgGLGetParameterArray(3)

NAM E
cgGL Ge ParameterAmay - get the values from an array parameter
SYNOPSS
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLGetParameterArray{1234}fd}( CGparameter param,
long offset,
long nelements,
const TYPE *v);
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\% Destination bffer into which the values will be writteriThe size ofv must bendementstimes
the vector size indicated by the number in the function name.

RETURN VALUES
None.

DESCRI PTION
The cgGL G ParameterAmay functions retrige the values from a scalar or vector array parameter.

There are versions of each function that return eilost or double values signified byf or d in the
function name.

Either 1, 2, 3, or 4 values per array element is returned depending on which function is used.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
The cgGL G ParameterAmay functions were introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetRrameterArray1d(3) COpenGL Runtime API cgGLGetParameterArray1d(3)

NAM E
cgGL Ge ParameterAmayld - get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArrayld( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size must bendements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmayl1d retrieves the values from a scalar or vector array parameter.

The function retriges 1 value per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmayld was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetRrameterArray1£(3) COpenGL Runtime API cgGLGetParameterArray1f(3)

NAM E
cgGL Ge ParameterAmay1f — get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray1f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size ofiust bendements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay1f retrieves the values from a scalar or vector array parameter.

The function retriges 1 value per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay1f was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParameteegGLSetParameterArray
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cgGLGetRrameterArray2d(3) COpenGL Runtime API cgGLGetParameterArray2d(3)

NAM E
cgGL Ge ParameterAmay2d - get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray2d( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be2 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay2d retrieves the values from a scalar or vector array parameter.

The function retriges 2 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay2d was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetRrameterArray2f(3) COpenGL Runtime API cgGLGetParameterArray2f(3)

NAM E
cgGL Ge ParameterAmay2f — get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray2f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be2 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay2f retrieves the values from a scalar or vector array parameter.

The function retriges 2 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay2f was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParameteegGLSetParameterArray
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cgGLGetRrameterArray3d(3) COpenGL Runtime API cgGLGetParameterArray3d(3)

NAM E
cgGL Ge ParameterAmay3d - get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray3d( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be3 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay3d retrieves the values from a scalar or vector array parameter.

The function retriges 3 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay3d was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetRrameterArray3f(3) COpenGL Runtime API cgGLGetParameterArray3f(3)

NAM E
cgGL Ge ParameterAmay3f — get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray3f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be3 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay3f retrieves the values from a scalar or vector array parameter.

The function retriges 3 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay3f was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParameteegGLSetParameterArray
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cgGLGetRrameterArray4d(3) COpenGL Runtime API cgGLGetParameterArray4d(3)

NAM E
cgGL Ge ParameterAmay4d - get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray4dd( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be4 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay4d retrieves the values from a scalar or vector array parameter.

The function retriees 4 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay4d was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParametecgGLSetParameterArray
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cgGLGetRrameterArray4f(3) COpenGL Runtime API cgGLGetParameterArray4f(3)

NAM E
cgGL Ge ParameterAmay4f — get the values from an array parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLGetParameterArray4f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter from which the values will be rgtike

offset  Anoffset into the array parameter at which to start getting elemémsilue of0 will begin at
the first element of the array.

nelements
The number of elements to gek value of0 will default to the total number of elements in the
array minus the value off sd.

\Y% Destination buffer into which the values will be written. The size miust be4 * nelements

RETURN VALUES
None.

DESCRI PTION
cgGL Ge ParameterAmay4f retrieves the values from a scalar or vector array parameter.

The function retriees 4 \alues per array element.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGL Ge ParameterAmay4f was introduced in Cg 1.1.

SEE ALSO
cgGLGetParameteegGLSetParameteegGLSetParameterArray
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Ci etProgram en untime C etProgram
gGLGetProgramiD(3) C@penGL Runtime API gGLGetProgramID(3)

NAM E
cgGL GePrmgramiD - get the OpenGL prograid associated with a program
SYNOPI S
#include <Cg/cgGL.h>
GLuint cgGLGetProgramID( CGprogram program );
PARAMETERS
program Theprogram for which the OpenGL programwill be retrieved.
RETURN VALUES

Returns &L uint associated with theL program object for profiles that use program object.
Returng0 for profiles that do not we OpenGL programs (e.g. fp20).

DESCRI PTION
cgGL GePrmgramiD returns the identifier to the OpenGL program object associated pratgram.
cgGL GePrmgramiD should not be called before cgGLLoadProgram is called.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprmgram’s profile is not a supported OpenGL profile.

CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGL GePrmgramiD was introduced in Cg 1.2.

SEE ALSO
cgGLLoadProgram, cgGLBindProgram
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cgGLGetExtureEnum(3) C@®penGL Runtime API cgGLGegkiureEnum(3)

NAM E
cgGL GeTextureEnum — get the OpenGL enumerant for the texture unit associated with a parameter
SYNOPIS
#include <Cg/cgGL.h>
GLenum cgGLGetTextureEnum( CGparameter param );
PARAMETERS
param  Thedexture parameter for which the OpenGL texture unit enumerant will bevedtrie
RETURN VALUES

Returns &L enum of the formGL_TEXTURE# ARB.
ReturnsGL_INVALID_OPERATION if an error occurs.

DESCRI PTION
cgGL GeTextureEnum returns the OpenGL enumerant for thatdee unit assigned tparam. The
enumerant has the for@L._TEXTURE# ARB where#is the texture unit number.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a t&ture parameter or if the operation
fails for ary other reason.

HI STORY
cgGL GeTextureEnumwas introduced in Cg 1.1.

SEE ALSO
cgGLSetExtureParameter
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cgGLGetExtureRarameter(3) C®penGL Runtime API cgGLGegkiureParameter(3)

NAM E
cgGL GeTextureParameter — get the OpenGL object from a texture parameter

SYNOPIS
#include <Cg/cgGL.h>

GLuint cgGLGetTextureParameter( CGparameter param );

PARAMETERS
param  Theexture parameter for which the OpenGL texture object will be vettie

RETURN VALUES
Returns the OpenGL object to which the texture was set.

Returns0if the parameter has not been set.

DESCRI PTION
cgGL GeTextureParameter gets the OpenGL object from a texture parameter.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGL GeTextureParameterwas introduced in Cg 1.1.

SEE ALSO
cgGLSetExtureParametergGLGetParameter
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cgGLIsProfileSupported(3) AgQpenGL Runtime API cgGLIsProfileSupported(3)

NAM E
cgGL Is Profile Supported- determine if a profile is supported by cgGL

SYNOPI S
#include <Cg/cgGL.h>

CGbool cgGLIsProfileSupported( CGprofile profile );

PARAMETERS
profile  Theprofile which will be checked for support.

RETURN VALUES
ReturnsCG_TRUE if profile is supported by the cgGL library.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGLIs Profile SupportedreturnsCG_TRUE if the profile indicated byrefile is supported by the cgGL
library. A profile may not be supported if required OpenGL extensions areailaide.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGL Is Preofile Supportedwas introduced in Cg 1.1.

SEE ALSO
cgGLEnableProfile, cgGLDisableProfile
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cgGLIsProgramLoaded(3) @gpenGL Runtime API cgGLIsProgramLoaded(3)

NAM E
cgGLIsPrmgramlLoaded- determine if a program is loaded

SYNOPIS
#include <Cg/cgGL.h>

CGbool cgGLIsProgramLoaded( CGprogram program );

PARAMETERS
program Theprogram which will be checked.

RETURN VALUES
ReturnsCG_TRUE if prmgram has been loaded.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGLIsPrmgramlLoaded returns CG_TRUE if prmgram has been loaded with cgGLLoadProgram and
CG_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated ipragram is not a valid program handle.

HI STORY
cgGLIs PrmgramlLoadedwsas introduced in Cg 1.2.

SEE ALSO
cgGLLoadProgram cgGLBindProgram
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cgGLLoadProgram(3) COpenGL Runtime API cgGLLoadProgram(3)

NAM E
cgGLL oadPrmgram — prepares a program for binding

SYNOPSS
#include <Cg/cgGL.h>

void cgGLLoadProgram( CGprogram program );

PARAMETERS
program Theprogram which will be loaded.

RETURN VALUES
None.

DESCRI PTION
cgGILL oadPrmgram prepares a program for bindingill programs must be loaded before ythean be
bound to the current state. See cgGLBindProgram for more information about binding programs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprmgram’s profile is not a supported OpenGL profile.

CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.
CG_PROGRAM_LGDAD_ERROR is generated if the program fails to load foy asason.

HI STORY
cgGlLL oadPrmgram was introduced in Cg 1.1.

SEE ALSO
cgGLIsProgramLoaded, cgGLBindProgram
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cgGLRajisterStates(3) COpenGL Runtime API cgGLRegisterStates(3)

NAM E
cgGL Reg derSaes— regsters graphics pass states for CgFX files

SYNOPSS
#include <Cg/cgGL.h>

void cgGLRegisterStates( CGcontext context );

PARAMETERS
contxt Thecontext in which to register the states.

RETURN VALUES
None.

DESCRI PTION
cgGL RegderSaesregisters a set of states for the passes in a CgFX effect file. These states correspond
to the set of OpenGL state that is valg and/or useful to be setting in passes in effect files. See the Cg
Users Cuide for complete documentation of the states that are maediéabte after calling
CcgGL RegderSaes

EXAMPLE S
CGcontext context = cgCreateContext();
HGLRC glcontext = wglCreateContext(hdc);
wglMakeCurrent(hdc, glcontext);
cgGLRegisterStates(context);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgGL RegderSaeswas introduced in Cg 1.4.

Starting with Cg 2.2cgGL RegderSates calls cgSetStateLatestProfile for program states it creates and
registers the latest profile returned by cgGLGetLatestProfile for the appropriate program domain.

SEE ALSO
cgCreateState, cgSetStateLatestProfile, cgSetPassState, cgResetPassState, cgUddietasdNack,
cgD3D9RegisterStates
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cgGLSetDebgMode(3) COpenGL Runtime API cgGLSetDebugMode(3)

NAM E
cgGL SaDebugM ode— control whether the cgGL runtime catEGe Error

SYNOPIS
#include <Cg/cgGL.h>

void cgGLSetDebugMode( CGbool debug );

PARAMETERS
delug  Flagindicating whether the library should use OpenGL error checking.

RETURN VALUES
None.

DESCRI PTION
The OpenGL Cg runtime calgGeError at various points to verify that no errorssbaccurred. While
this is helpful during delopment, the resulting performance penalty may be deemed i@pese
cgGL SaDebugM odeallows the application to turnfahe OpenGL error checking if so desired.

EXAMPLE S
cgGLSetDebugMode( CG_TRUE ); // Enables debug mode
cgGLSetDebugMode( CG_FALSE ); // Disables debug mode

ERRORS
None.

HI STORY
cgGL SaDebugM odewas introduced in Cg 1.5.

SEE ALSO
cgSetErrorHandlecgGetError
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cgGLSetManagedxtureRarameters(3) COpenGL Runtime API cgGLSetManagadureParameters(3)

NAM E
cgGL SaM anageTextureParameters— set the manage texture parameters flag for a context
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetManageTextureParameters( CGcontext context,
CGbool flag );
PARAMETERS
contxt Thecontext in which the automatic texture management behavior will be changed.
flag Aboolean switch which controls automatic texture management by the runtime.
RETURN VALUES
None.
DESCRI PTION

By default, cgGL does not manageydaxture state in OpenGL. It is up to the user to enable and disable
textures using cgGLEnableXureRarameter and cgGLDisabledureRarameter respewtly. This
behaior is the default in order tovaeid conflicts with texture state on geometry thagndered with the
fixed function pipeline or without cgGL.

If automatic t&ture management is desiregGLL S&M anageTextureParametersmay be called witllag
set toCG_TRUE before cgGLBindProgram is calledVhen&er cgGLBindProgram is called, the cgGL
runtime will male dl the appropriate texture parameter calls on the applicatimialf.

cgGLUnbindProgram may be used to reset the texture state

Calling cgGL SaM anageTextureParameters with flag set toCG_FALSE will disable automatic tdure
management.

NOTE: When cgGL SdM anageTextureParameters is set toCG_TRUE, applications should not mak
texture state change calls to OpenGL (suchgfBindTexture, gAdivelexture, etc.) after calling
cgGLBindProgram, unless the application is tryinguerade some parts of cgGlLtexture management.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGL SaM anageTextureParameterswas introduced in Cg 1.2.

SEE ALSO
cgGLGetManagedxtureParameters, cgGLBindProgram, cgGLUnbindProgram
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cgGLSetMatrixRrameter(3) C®penGL Runtime API cgGLSetMatrixParameter(3)

NAM E
cgGL SaM atrixParameter — set the value of a matrix parameter

SYNOPI S

#include <Cg/cgGL.h>

/* TYPE is float or double */

void cgGLSetMatrixParameter{fd}{rc}( CGparameter param,

const TYPE * matrix );

PARAMETERS

param  Thematrix parameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
The cgGL SaM arixParameter functions set the value of a matrix parameter.

There are ersions of the function that taldtherfloa or doublevalues signified by or d in the function
name.

There are versions of the function that assume the arraafuessare laid out in eitherwoor column order
signified byr or cin the function name respegdly.

The cgGL SaM atrixParameter functions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.
CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_POINTER_ERROR is generated ifnatrix is NULL .
CG_INVALID_PARAMETER_ERRROR is generated if the operation fails foryasther reason.

HI STORY
The cgGL SaM atrixParameter functions were introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameteegGLSetMatrixParameterArraggGLSetParameter

Cg Toolkit 2.2 458



cgGLSetMatrixRrameterArray(3) COpenGL Runtime API cgGLSetMatrixParameterArray(3)

NAM E
cgGL SaM arixParameterAmay - set the value of an array matrix parameter
SYNOPI S
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLSetMatrixParameterArray{fd}{rc}( CGparameter param,
long offset,
long nelements,
const TYPE *v);
PARAMETERS

param  Thematrix array parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values to which to set the parametéis must be a contiguous set of values with
sizendementstimes the number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
The cgGL SaM arixParameterAmay functions set the value of a scalar or vector array parameter.

There are versions of the function thatet@therfloa or doublevalues signified by or d in the function
name.

There are versions of the function that assume the arrafuessare laid out in eitherwoor column order
signified byr or cin the function name respegdly.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
The cgGL SaM arixParameterAmay functions were introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParametergGLGetMatrixParameterArray
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cgGLSetMatrixRrameterArraydc(3) COpenGL Runtime API cgGLSetMatrixParameterArraydc(3)

NAM E
cgGL SaM arixParameterAmaydc — set the values of a matrix array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterArraydc( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thematrix array parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values to which to set the paramet@is must be a contiguous set of values with
sizendementstimes the number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterAmaydc sets the alue of a matrix array parameter from an arragaibles
laid out in column-major order.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM atrixParameterAwaydc was introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParametergGLGetMatrixParameterArray
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cgGLSetMatrixRrameterArraydr(3) COpenGL Runtime API cgGLSetMatrixParameterArraydr(3)

NAM E
cgGL SaM arixParameterAmaydr — set the values of a matrix array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterArraydr( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thematrix array parameter that will be set.

offset  Anoffset into the array parameter at which to start setting eleménislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values to which to set the paramet@is must be a contiguous set of values with
sizendementstimes the number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterAmaydr sets the value of a matrix array parameter from an arraypudil es
laid out in row-major order.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM arixParameterAmaydr was introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParametecgGLGetMatrixParameterArray
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cgGLSetMatrixRrameterArrayfc(3) COpenGL Runtime API cgGLSetMatrixParameterArrayfc(3)

NAM E
cgGL SaM arixParameterAmayfc — set the values of a matrix array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterArrayfc( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thematrix array parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values to which to set the paramet@is must be a contiguous set of values with
sizendementstimes the number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterAmayfc sets the &lue of a matrix array parameter from an arrafl@ds laid
out in column-major order.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM arixParameterAmayfc was introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParametecgGLGetMatrixParameterArray
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cgGLSetMatrixRrameterArrayfr(3) C@®penGL Runtime API cgGLSetMatrixParameterArrayfr(3)

NAM E
cgGL SaM arixParameterAmayfr — set the values of a matrix array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterArrayfr( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thematrix array parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values to which to set the paramet@is must be a contiguous set of values with
sizendementstimes the number of elements in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterAmayfr sets the value of a matrix array parameter from an arrflpa$ laid
out in row-major order.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.
CG_NOT_MATRIX_FPARAM_ERMROR is generated if the elementspdr am are not matrix parameters.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM arixParameterAmayfr was introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParametecgGLGetMatrixParameterArray
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cgGLSetMatrixRrameterdc(3) COpenGL Runtime API cgGLSetMatrixParameterdc(3)

NAM E
cgGL SaM atrixParameterdc — set the values of a matrix array parameter

SYNOPIS
#include <Cg/cgGL.h>

void cgGLSetMatrixParameterdc( CGparameter param,
const double * matrix );

PARAMETERS
param  Thematrix parameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM atrixParameterdc sets the value of a matrix parameter from an arragoables laid out in
column-major order.

cgGL SaM atrixParameterdcfunctions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM atrixParameterdcwas introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameteegGLSetMatrixParameterArraggGLSetParameter
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cgGLSetMatrixRrameterdr(3) COpenGL Runtime API cgGLSetMatrixParameterdr(3)

NAM E
cgGL SaM atrixParameterdr — set the values of a matrix array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterdr( CGparameter param,
const double * matrix );
PARAMETERS

param  Thematrix parameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterdr sets the value of a matrix parameter from an arragoables laid out in
row-major order.

cgGL SaM atrixParameterdr functions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM atrixParameterdr was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameteegGLSetMatrixParameterArraggGLSetParameter
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cgGLSetMatrixRrameterfc(3) C@®penGL Runtime API cgGLSetMatrixParameterfc(3)

NAM E
cgGL SaM atrixParameterfc — set the values of a matrix array parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLSetMatrixParameterfc( CGparameter param,
const float * matrix );

PARAMETERS
param  Thematrix parameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterfc sets the alue of a matrix parameter from an arrayfiaias laid out in
column-major order.

cgGL SaM atrixParameterfc functions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM atrixParameterfc was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameteegGLSetMatrixParameterArraggGLSetParameter
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cgGLSetMatrixRrameterfr(3) C®penGL Runtime API cgGLSetMatrixParameterfr(3)

NAM E
cgGL SaM arixParameterr — set the values of a matrix array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetMatrixParameterfr( CGparameter param,
const float * matrix );
PARAMETERS

param  Thematrix parameter that will be set.

matrix ~ Anarray of values used to set the matrix parameéihe array must be the number of rows times
the number of columns in size.

RETURN VALUES
None.

DESCRI PTION
cgGL SaM arixParameterfr sets the value of a matrix parameter from an arrdyodfs laid out in rev-
major order.

cgGL SaM atrixParameterdr functions may only be called with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.
CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL SaM atrixParameterdr was introduced in Cg 1.1.

SEE ALSO
cgGLGetMatrixParameteegGLSetMatrixParameterArraggGLSetParameter
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cgGLSetOptimalOptions(3 enGL Runtime API cgGLSetOptimalOptions(3
g p p p g p p

NAM E
cgGL SaOptima Options— set the implicit compiler optimization options for a profile

SYNOPS S
#include <Cg/cgGL.h>

void cgGLSetOptimalOptions( CGprofile profile );

PARAMETERS
profile  Theprofile for which the optimal options will be set.

RETURN VALUES
None.

DESCRI PTION
cgGL SaOptima Options sets implicit compiler arguments that are appended to thement list passed
to cgCreateProgramThe arguments are chosen based on thewikalsle compiler ayguments GPU, and
driver.

The arguments will be appended to thguament list gery time cgCreateProgram is called until the last
CGcontext is destroyed, after which this function should be called again.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprofile is not a supported OpenGL profile.

HI STORY
cgGL SaOptima Optionswas introduced in Cg 1.1.

SEE ALSO
cgCreateProgram
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cgGLSetRrameter(3) C®penGL Runtime API cgGLSetParameter(3)

NAM E
cgGL Sd Parameter — set the values of a scalar or vector parameter
SYNOPSS
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLSetParameter1{fd}( CGparameter param,
TYPE x);
void cgGLSetParameter2{fd}( CGparameter param,
TYPE x,
TYPEY);
void cgGLSetParameter3{fd}( CGparameter param,
TYPE x,
TYPEYy,
TYPE z);
void cgGLSetParameter4{fd}( CGparameter param,
TYPE x,
TYPEYy,
TYPE z,
TYPE w);
void cgGLSetParameter{1234}{fd}v( CGparameter param,
const TYPE *v);
PARAMETERS
param  Theparameter that will be set.
X, Y, Z, and w
The values used to set the parameter.
v An aray of values used to set the parameter for the array versions of the set functions.
RETURN VALUES
None.
DESCRI PTION

The cgGL Sa Parameter functions set the value of a scalar or vector parameter.

The function takes either 1, 2, 3, or 4 values depending on which version is used. If more values are passed
in than the parameter requires, the extra values will be ignored.

There are grsions of each function that takitherfloa or doublevalues signified by or d in the function
name.

The functions wittv at the end of their names &fin aray of values instead of explicit parameters.

The cgGL SaParameter functions may be called with either uniform or varying parameters. When called
with a varying parametgethe appropriate immediate mode OpenGL entry point will be caltmlvever,
the cgGLGetParameter functions will only work with uniform parameters.

Note Previous releases of Cg allowed you to store maakias in a parameter than indicated by the
parametes type. For example, one could use cgGLSetParameter4f to storeafaasnto a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retued using a get call which
requested more than onalwe. Havever, this feature conflicts with theLSL approach and also leads to
issues with parameters mapped iBtoFFERS Therefore, beginning with Cg 2.0yanomponents bend
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cgGLSetRrameter(3) C®penGL Runtime API cgGLSetParameter(3)

the number indicated by the parameter type are ignored.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
The cgGL Sa Parameter functions were introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter1d(3) COpenGL Runtime API cgGLSetParameter1d(3)

NAM E
cgGL Sa Parameterld— set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterld( CGparameter param,
double x);
PARAMETERS
param  Theparameter that will be set.
X The value to whiclparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameterldsets the value of a scalar or vector parameter.

cgGL Sa Parameterld may be called with uniform orawying parameters. When called with arying
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameterldwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameterldv(3) COpenGL Runtime API cgGLSetParameterldv(3)

NAM E
cgGL Sd Parameterldv - set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterldv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
Y Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameterldvsets the values of a scalar or vector parameter from\tae @ray of values.

cgGL Sa Parameterldv may be called with either uniform or varying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameterldvwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram

Cg Toolkit 2.2 472



cgGLSetRrameter1f(3) C®penGL Runtime API cgGLSetParameterlf(3)

NAM E
cgGL Sa Parameterlf— set the values of a scalar or vector parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLSetParameter1f( CGparameter param,
float x );
PARAMETERS
param  Theparameter that will be set.
X The value to whiclpar am will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sd Parameterlfsets the value of a scalar or vector parameter.

cgGL Sa Parameterlf may be called with uniform or varying parameters. When called withrgng
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameterlfwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter1fv(3) C®penGL Runtime API cgGLSetParameterl1fv(3)

NAM E
cgGL Sa Parameterlfv — set the values of a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameterlfv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameterlfv sets the values of a scalar or vector parameter fromube @ray of values.

cgGL Sa Parameterlfv may be called with either uniform olnrying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameterlfv was introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter2d(3) COpenGL Runtime API cgGLSetParameter2d(3)

NAM E
cgGL Sd Parameter2d— set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameter2d( CGparameter param,
double x,
double y);
PARAMETERS
param  Theparameter that will be set.
X,y The values to whicpar am will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sd Parameter2dsets the value of a scalar or vector parameter.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter2d may be called with uniform orawying parameters. When called with arying
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameter2dwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter2dv(3) COpenGL Runtime API cgGLSetParameter2dv(3)

NAM E
cgGL Sd Parameter2dv - set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameter2dv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
Y Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sd Parameter2dvsets the values of a scalar or vector parameter from\tee aray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter2dv may be called with either uniform or varying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameter2dvwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter2f(3) C®penGL Runtime API cgGLSetParameter2f(3)

NAM E
cgGL Sda Parameter2f — set the values of a scalar or vector parameter
SYNOPS S
#include <Cg/cgGL.h>
void cgGLSetParameter2f( CGparameter param,
float x,
floaty);
PARAMETERS
param  Theparameter that will be set.
X,y The values to whicpar am will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sda Parameter2f sets the value of a scalar or vector parameter.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter2f may be called with uniform or varying parameters. When called withrgng
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameter2fwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter2fv(3) C®penGL Runtime API cgGLSetParameter2fv(3)

NAM E
cgGL Sd Parameter2fv — set the values of a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameter2fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameter2fv sets the values of a scalar or vector parameter fromube @ray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter2fv may be called with either uniform olnrying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameter2fv was introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter3d(3) COpenGL Runtime API cgGLSetParameter3d(3)

NAM E
cgGL Sa Parameter3d— set the values of a scalar or vector parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLSetParameter3d( CGparameter param,
double x,
double y,
double z);

PARAMETERS
param  Theparameter that will be set.

X, ¥,z  The values to whicparam will be set.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa Parameter3dsets the value of a scalar or vector parameter.

If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL SaParameter3d may be called with uniform orawvying parameters. When called with arying
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameter3dwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram

Cg Toolkit 2.2 479



cgGLSetRrameter3dv(3) COpenGL Runtime API cgGLSetParameter3dv(3)

NAM E
cgGL Sa Parameter3dv - set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameter3dv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
Y Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameter3dvsets the values of a scalar or vector parameter from\tae @ray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter3dv may be called with either uniform or varying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameter3dvwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter3f(3) C®penGL Runtime API cgGLSetParameter3f(3)

NAM E
cgGL Sda Parameter3f — set the values of a scalar or vector parameter

SYNOPS S
#include <Cg/cgGL.h>

void cgGLSetParameter3f( CGparameter param,
float x,
floaty,
float z );

PARAMETERS
param  Theparameter that will be set.

X, ¥,z  The values to whicparam will be set.

RETURN VALUES
None.

DESCRI PTION
cgGL Sda Parameter3f sets the value of a scalar or vector parameter.

If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter3f may be called with uniform or varying parameters. When called withrgng
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameter3fwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter3fv(3) C®penGL Runtime API cgGLSetParameter3fv(3)

NAM E
cgGL Sa Parameter3fv — set the values of a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameter3fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameter3fv sets the values of a scalar or vector parameter fromube a@ray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameter3fv may be called with either uniform olnrying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameter3fv was introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter4d(3) COpenGL Runtime API
NAM E

cgGL Sd Parameterdd — set the values of a scalar or vector parameter
SYNOPI S

#include <Cg/cgGL.h>

void cgGLSetParameter4d( CGparameter param,

double x,
double y,
double z,
double w);
PARAMETERS
param  Theparameter that will be set.
XY, zZ,W
The values to whicparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameterddsets the value of a scalar or vector parameter.

cgGLSetParameter4d(3)

If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameterdd may be called with uniform orawying parameters. When called with arying
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the

cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameterddwas introduced in Cg 1.1.

SEE ALSO

cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,

cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter4dv(3) COpenGL Runtime API cgGLSetParameter4dv(3)

NAM E
cgGL Sd Parameterddv - set the values of a scalar or vector parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameter4dv( CGparameter param,
const double * v );
PARAMETERS
param  Theparameter that will be set.
Y Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sd Parameterddvsets the values of a scalar or vector parameter fromtae @ray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameterddv may be called with either uniform or varying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameterddvwas introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram

Cg Toolkit 2.2 484



cgGLSetRrameter4f(3) C®penGL Runtime API
NAM E

cgGL Sda Parameterdf — set the values of a scalar or vector parameter
SYNOPS S

#include <Cg/cgGL.h>

void cgGLSetParameter4f( CGparameter param,

float x,
floaty,
float z,
float w);
PARAMETERS
param  Theparameter that will be set.
XYz, W
The values to whicparam will be set.
RETURN VALUES
None.
DESCRI PTION

cgGL Sda Parameteraf sets the value of a scalar or vector parameter.

cgGLSetParameter4f(3)

If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameterdf may be called with uniform or varying parameters. When called withrgng
parameter the appropriate immediate mode OpenGL entry point will be calleldwever, the

cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd Parameter4fwas introduced in Cg 1.1.

SEE ALSO

cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,

cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameter4fv(3) C®penGL Runtime API cgGLSetParameter4fv(3)

NAM E
cgGL Sd Parameterdfv — set the values of a scalar or vector parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameter4fv( CGparameter param,
const float * v );
PARAMETERS
param  Theparameter that will be set.
v Array of values used to seéram.
RETURN VALUES
None.
DESCRI PTION

cgGL Sa Parameterdfv sets the values of a scalar or vector parameter fromube @ray of values.
If more values are passed in than the parameter requires, the extra values will be ignored.

cgGL Sa Parameterdfv may be called with either uniform olnrying parameters. When called with a
varying parameterthe appropriate immediate mode OpenGL entry point will be calléolvever, the
cgGLGetParameter functions only work with uniform parameters.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa Parameter4fv was introduced in Cg 1.1.

SEE ALSO
cgGLGetParametercgGLSetParameterArraycgGLSetMatrixParametercgGLSetMatrixParameterArray,
cgGLSetExtureParametecgGLBindProgram
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cgGLSetRrameterArray(3) COpenGL Runtime API cgGLSetParameterArray(3)

NAM E
cgGL Sd ParameterAray - set the values of an array parameter
SYNOPS S
#include <Cg/cgGL.h>
/* TYPE is float or double */
void cgGLSetParameterArray{1234}{fd}( CGparameter param,
long offset,
long nelements,
const TYPE *v);
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of values used to set the paramdthis must be a contiguous set of values that total
ndementstimes the vector size indicated by the number in the function name.

RETURN VALUES
None.

DESCRI PTION
The cgGL Sd ParameterAmray functions set the value of a scalar or vector array parameter.

Either 1, 2, 3, or 4 values per array element will be set, depending on which function is used.

There are ersions of the function that taldtherfloa or doublevalues signified by or d in the function
name.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
The cgGL Sa ParameterAray functions were introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray1d(3) COpenGL Runtime API cgGLSetParameterArray1d(3)

NAM E
cgGL Sd ParameterArayld - set the values of an array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterArrayld( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting eleménislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the parametBnis must be a contiguous setrdementsvalues.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterArayld sets 1 value per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterArayld was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray1f(3) COpenGL Runtime API cgGLSetParameterArray1f(3)

NAM E
cgGL Sa ParameterAray1f — set the values of an array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameterArraylf( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the parametBnis must be a contiguous setrdementsvalues.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterAray1f sets 1 value per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterAray1f was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray2d(3) COpenGL Runtime API cgGLSetParameterArray2d(3)

NAM E
cgGL Sd ParameterAray2d - set the values of an array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterArray2d( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting eleménislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the paramet€his must be a contiguous setaf nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sd ParameterAray2d sets 2 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterAray2d was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray

Cg Toolkit 2.2 490



cgGLSetRrameterArray2f(3) COpenGL Runtime API cgGLSetParameterArray2f(3)

NAM E
cgGL Sa ParameterAray2f — set the values of an array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameterArray2f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the paramet€his must be a contiguous setaf nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterAmray2f sets 2 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa ParameterAray2f was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray

Cg Toolkit 2.2 491



cgGLSetRrameterArray3d(3) COpenGL Runtime API cgGLSetParameterArray3d(3)

NAM E
cgGL Sd ParameterAray3d - set the values of an array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterArray3d( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting eleménislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the parametéhis must be a contiguous set®f nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterAray3d sets 3 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterAray3d was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray3f(3) COpenGL Runtime API cgGLSetParameterArray3f(3)

NAM E
cgGL Sa ParameterAray3f — set the values of an array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameterArray3f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the parametéhis must be a contiguous set®f nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterAmray3f sets 3 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa ParameterAmray3f was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray4d(3) COpenGL Runtime API cgGLSetParameterArray4d(3)

NAM E
cgGL Sd ParameterAray4d - set the values of an array parameter
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterArray4d( CGparameter param,
long offset,
long nelements,
const double * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting eleménislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the paramet€his must be a contiguous setéf nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sd ParameterAray4d sets 4 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterAray4d was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterArray4f(3) COpenGL Runtime API cgGLSetParameterArray4f(3)

NAM E
cgGL Sd ParameterAray4f — set the values of an array parameter
SYNOPIS
#include <Cg/cgGL.h>
void cgGLSetParameterArray4f( CGparameter param,
long offset,
long nelements,
const float * v );
PARAMETERS

param  Thearray parameter that will be set.

offset  Anoffset into the array parameter at which to start setting elemé@nislue of0 will begin at
the first element of the array.

nelements
The number of elements to se&k. value of0 will default to the total number of elements in the
array minus the value off sd.

v The array of alues used to set the paramet€his must be a contiguous setéf nelements
values.

RETURN VALUES
None.

DESCRI PTION
cgGL Sa ParameterAmray4f sets 4 values per element of a scalar or vector array parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated ifoff s or ndements is outside the bounds of
param.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sd ParameterAmray4f was introduced in Cg 1.1.

SEE ALSO
cgGLSetParametergGLGetParameterArray
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cgGLSetRrameterPointer(3) GQpenGL Runtime API cgGLSetParameterPointer(3)

NAM E
cgGL Sda ParameterPointer — sets a varying parameter with an attribute array
SYNOPI S
#include <Cg/cgGL.h>
void cgGLSetParameterPointer( CGparameter param,
GLint fsize,
GLenum type,
GLsizei stride,
const GLvoid * pointer );
PARAMETERS

param  Theparameter that will be set.

fsize Thenumber of coordinates per vertex.

type Thedata type of each coordinatdossible values ar6L_UNSGNED_BYTE, GL_SHORT,
GL _INT, GL_FL OAT, and GL_DOUBLE .

stride  Thebyte offset between conseadtivatices. Wherdrideis 0the array is assumed to be tightly
packed.

pointer  Thepointer to the first coordinate in the verteray.

RETURN VALUES
None.

DESCRI PTION
cgGL Sd ParameterPointer sets a varying parameter to aegi vertex array in the typical OpenGL style.
See the OpenGL documentation on the variowstev array functions (e.g.dVerexPointer,

dNar ma Painter, etc...) for more information.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_UNSUPPORTED_GL_EXTENSION_ERROR is generated iparam required an OpenGLxé&nsion that
is not available.

CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sda ParameterPointer was introduced in Cg 1.1.

SEE ALSO
cgGLSetParameter
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cgGLSetStateMatrix&rameter(3) C®penGL Runtime API cgGLSetStateMatrixParameter(3)

NAM E
cgGL Sa S aeM arixParameter — set the values of a matrix parameter to a matrix in the OpenGL state

SYNOPIS
#include <Cg/cgGL.h>

void cgGLSetStateMatrixParameter( CGparameter param,
CGGLenum matrix,
CGGLenum transform );

PARAMETERS
param  Thematrix parameter that will be set.

matrix ~ Anenumerant indicating which matrix should be re®iefrom the OpenGL state. Must be one
of the following :

* CG_GL_MODELWIEW _MATRIX
* CG_GL_PROJECTION_MAATRIX
* CG_GL_TEXTURE_MATRIX
* CG_GL_M ODELWIEWV_PROJECTION_MAAT RIX

transform
An enumerant indicating an optional transformation that may be applied to the matrix before it is
set. Mustbe one of the following :

* CG_GL_MATRIX_IDENTITY
* CG_GL_MATRIX_TRANSPOSE

+ CG_GL_MATRIX_INVERSE

* CG_GL_MATRIX_INVERSE_TRANSPOSE

RETURN VALUES
None.

DESCRI PTION
cgGL Sa S aeM arixParameter sets a matrix parameter to the values netdefrom an OpenGL state
matrix. Thestate matrix to retriee is indicated bymatrix, which may be one of the following :

* CG_GL_M ODELWIEW/ _MATRIX
Get the current modelwematrix.

* CG_GL_PROJECTION_MAATRIX
Get the current projection matrix.

* CG_GL_TEXTURE_MATRIX
Get the current texture matrix.

* CG_GL_M ODELWIEW/_PROJECTION_MAATRIX
Get the concatenated modelviend projection matrices.

Thetrandorm parameter specifies an optional transformation which will be applied to theegimatrix
before setting the values in the parametieandorm must be one of the following :

* CG_GL_MATRIX_IDENTITY
Don't apply ary transform, leaving the matrix as is.

* CG_GL_MATRIX_TRANSPOSE
Transpose the matrix.

* CG_GL_MATRIX_INVERSE
Invert the matrix.

* CG_GL_MATRIX_INVERSE_TRANSPOSE
Transpose and vert the matrix.

cgGL Sa S aeM arixParameter may only be called with a uniform matrix parametdrthe size of the
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cgGLSetStateMatrix&rameter(3) C®penGL Runtime API cgGLSetStateMatrixParameter(3)

matrix is less than 4x4, the upper left corner of the matrix that fits intovle matrix parameter will be
returned.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_NOT_MATRIX_FPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_ENUMERANT_ERROR is generated if eithenatrix or trandomm is not one of the allsed
enumerant values.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.
CG_INVALID_PARAMETER_ERRROR is generated if the parameter fails to set forather reason.

HI STORY
cgGL Sa S aeM arixParameterwas introduced in Cg 1.1.

SEE ALSO
cgGLSetMatrixParameteegGLGetMatrixParameter
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cgGLSetExtureRarameter(3) C@®penGL Runtime API cgGLSetktureParameter(3)

NAM E
cgGL SaTextureParameter — sets the value of a texture parameter

SYNOPI S
#include <Cg/cgGL.h>

void cgGLSetTextureParameter( CGparameter param,
GLuint texobj );

PARAMETERS
param  Thedexture parameter that will be set.

texobj  AnOpenGL texture object name to which the parameter will be set.

RETURN VALUES
None.

DESCRI PTION
cgGL Sd TextureParameter sets the value of a texture parameter to an OpenGL texture object.

Note that in order to use thextere, either cgGLEnablekureRarameter must be called after
cgGL SdaTextureParameter and before the geometry is dma, or cgGLSetManagekiureParameters
must be called with a value GfG_TRUE.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a tgture parameter or if the parameter
fails to set for ap other reason.

HI STORY
cgGL SaTextureParameterwas introduced in Cg 1.1.

SEE ALSO
cgGLGetExtureParametecgGLSetParameter
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cgGLSetupSampler(3) AQpenGL Runtime API cgGLSetupSampler(3)

NAM E
cgGL SaupSampler — initializes a samples’sate and texture object handle

SYNOPS S
#include <Cg/cgGL.h>

void cgGLSetupSampler( CGparameter param,
GLuint texobj );

PARAMETERS
param  Thesampler parameter that will be set.

texobj  AnOpenGL texture object name to which the parameter will be set.

RETURN VALUES
None.

DESCRI PTION
cgGL SaupSampler initializes a sampler; li&k gGLSetExtureParameterit informs the OpenGL Cg
runtime which OpenGL texture object to associate with the samplethermore, if the sampleras
defined in the source file with sampler_date block that specifies sampler state, this sampler state is
initialized for the gien texture object.

Note that in order to use thextere, either cgGLEnablekureRarameter must be called after
cgGLSetExtureRarameter and before the geometry is drawn, or cgGLSetMagmdgesRarameters must
be called with a value @G_TRUE.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iparam’s profile is not a supported OpenGL profile.

CG_INVALID_PARAM_HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_ERRROR is generated iparam is not a tgture parameter or if the parameter
fails to set for ap other reason.

HI STORY
cgGL SaupSampler was introduced in Cg 1.4.

SEE ALSO
cgGLSetExtureParametergGLGetextureParametecgGLSetManagedxtureParameters
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cgGLUnbindProgram(3) COpenGL Runtime API cgGLUnbindProgram(3)

NAM E
cgGL UnbindPrmgram - unbinds the program bound in a profile

SYNOPIS
#include <Cg/cgGL.h>

void cgGLUnbindProgram( CGprofile profile );

PARAMETERS
profile  Theprofile from which to unbind gnbound program.

RETURN VALUES
None.

DESCRI PTION
cgGL UnbindPrmgram unbinds the program which is bound in the profile specifiegwrmfile. It also
resets the texture state back to the state it was in at the point cgGLBindProgram was first called with a
program in the gien profile.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROFILE_ERMROR is generated iprofile is not a supported OpenGL profile.

HI STORY
cgGL UnbindPregram was introduced in Cg 1.2.

SEE ALSO
cgGLSetManagedxtureParameters, cgGLBindProgram
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cgGLUnloadProgram(3) COpenGL Runtime API cgGLUnloadProgram(3)

NAM E
cgGL UnloadPrmgram — destrgy the OpenGL shader object associated with a program

SYNOPIS
#include <Cg/cgGL.h>

void cgGLUnloadProgram( CGprogram program );

PARAMETERS
program Theprogram for which to destyathe shader objectThe CGprmgram handle is still valid after
this call.

RETURN VALUES
None.

DESCRI PTION
cgGL UnloadPr@gram destroys the OpenGL shader object for a program.

This call does not desyothe CGprmgram itself, only the associate@sL shader object. Use
cgDestrgProgram to free th€Gprmgram itself. Also note that freeing £Gpr@gram using the core
runtime implicitly calls this routine tovaid resource leaks.

EXAMPLE S
/I prog is a CGprogram initialized elsewhere

cgGLUnloadProgram(prog);

CGbool loaded = cgGLIsProgramLoaded(prog); //loaded == CG_FALSE

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGL UnloadPrmgram was introduced in Cg 2.1.

SEE ALSO
cgGLLoadProgram, cgGLIsProgramLoaded, cgDestroyProgram
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cgb3D10BindProgram(3) CDhirect3D10 Runtime API cgD3D10BindProgram(3)

NAM E
cgD3D1@BindPrmgram — activate a program with D3D
SYNOPSS
#include <Cg/cgD3D10.h>
HRESULT cgD3D10BindProgram( CGprogram program );
PARAMETERS
program Theprogram to actiate with D3D.
RETURN VALUES

ReturnsD3D_OK if the function succeeds.
Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D1@BindPrmgram actvates a program with D3D. The program is ‘e@tgd using
ID3D1Mexce:SeterntexShaderr | D3D1Mewce::SetPixelShadatepending on the prograsrofile
type.
D3D allows only one ertex shader and one pixel shader to bectt any gven time, so actiating a
program of a gien type implicitly deactrates ay other program of a that type.

EXAMPLE S

/I vertexProg and pixelProg are CGprograms initialized elsewhere
/I pDev is an ID3D10Device interface intialized elsewhere

HRESULT hr = cgD3D10BindProgram(vertexProg);

HRESULT hr2 = cgD3D10BindProgram(pixelProg);

/I Draw a quad using the vertex and pixel shader

/I A vertex and index buffer are set up elsewhere.

HRESULT hr3 = pDev->DrawlndexedPrimitve(D3DPT_TRIANGLELIST, 0, 4, 0, 2);

ERRORS
cgD3D1(Failed is generated if a D3D function returns an error.

CGD3D1(ERR_NOTL@ADED is returned iformgram was ot loaded with the cgD3D10LoadProgram.

CGD3D1(ERR_NODEVICE is returned if a required D3D dee iSNULL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D10SetDevice.

HI STORY
cgD3D1@BindPrmgram was introduced in Cg 2.1.

SEE ALSO
cgD3D10LoadProgram, cgD3D10SexiureParameter
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cgD3D10GetBufferBylndg3) CgDirect3D10 Runtime API cgD3D10GetBufferBylndex(3)

NAM E
cgD3D10GdBuff eBylndex — Returns a pointer to an ID3D10Buffer interface by the constsuaiferb
index.

SYNOPI S
#include <Cg/cgD3D10.h>

ID3D10Buffer * cgD3D10GetBufferBylndex( CGprogram Program.
UINT Index );

PARAMETERS
Program TheCg program containing the buffer.

Index A zero-based index.

RETURN VALUES
Returns a pointer to an ID3D10Buffer interface containing the constant buffer.

DESCRI PTION
cgD3D10GdBuff erByl ndex returns a pointer to an ID3D10Buffer interface containing the constéfet b
for manual manipulation. If the user manually changes the constiargtsvin this \ay, the constantalues
contained in the corresponding CGbuffer (if exists) will be stale.

EXAMPLE S
ID3D10Buffer * myConstantBuffer = cgD3D10GetBufferBylndex( myCgProgram, 0 );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR if Program is not a valid Cg program.

HI STORY
cgD3D10GdBuff erByl ndex was introduced in Cg 2.1.

SEE ALSO
cgCreateBuffer
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cgD3D10GetCompiledProgram(3) Qgrect3D10 Runtime API cgD3D10GetCompiledProgram(3)

NAM E
cgD3D10GdCompil edPrmgram — Gets the compiled shader as a ID3D10BIlob returned from Direct3D
after cgD3D10LoadProgram is called.

SYNOPIS
#include <Cg/cgD3D10.h>

ID3D10BIob * cgD3D10GetCompiledProgram( CGprogram program );

PARAMETERS
program Theprogram handle after a call to cgD3D10LoadProgram has been made.

RETURN VALUES
Returns a pointer to a ID3D10Blob object containing the compiled shader code.

ReturnsNULL if the program was not loaded.

DESCRI PTION
cgD3D10GdCompil edPrmgram allows the user to get back the compiled shader from Direct3D once
cgD3D10LoadProgram has been called.

EXAMPLE S
CGprogram myCgProgram = cgCreateProgram( ... ); cgD3D10LoadProgram( myCgProgram, 0 );

ID3D10BIob * obj = cgD3D10GetCompiledProgram( myCgProgram );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if thermgram is invalid.

HI STORY
cgD3D10Gd Compil edPrmgram was introduced in Cg 2.1.

SEE ALSO
cgb3D10LoadProgram
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cgD3D10GetDeice(3) CgDirect3D10 Runtime API cgD3D10GetDevice(3)

NAM E
cgD3D10GdDexce- retrieves the current D3D10 device associated with a context

SYNOPIS
#include <Cg/cgD3D10.h>

ID3D10Device * cgD3D10GetDevice( CGcontext context );

PARAMETERS
contxt Thecontext from which to get the current device.

RETURN VALUES
Returns the current D3D10 device associated oatiext.

DESCRI PTION
cgD3D10GdDeuce retrieves the current D3D10 device associated witdmtext. Note that the returned
device pointer may biULL .

EXAMPLE S
ID3D10Device* curDevice = cgD3D10GetDevice(ctx);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgD3D10GdDexcewsas introduced in Cg 2.1.

SEE ALSO
cgD3D10SetDevice

Cg Toolkit 2.2 506



cgD3D10GetlASignatureBydas(3) Cddirect3D10 Runtime API cgD3D10GetlASignatureByPass(3)

NAM E
cgD3D10Gdl ASgnaureByPass— Gets the compiled ertex shader signature as a ID3D10Blob from a
pass of a validated technique.

SYNOPIS
#include <Cg/cgD3D10.h>

ID3D10BIob * cgD3D10GetlASignatureByPass( CGpass pass );

PARAMETERS
pass Theass handle after validation of a CgFX technique.

RETURN VALUES
Returns a pointer to a ID3D10Blob object containing the xettader signature.

ReturnsNULL if the program was not loaded.

DESCRI PTION
cgD3D10Gdl ASgnaureByPassallows the user to get back thertex shader signature of a pass of a
validated CgFX technique.

EXAMPLE S
myCgEfect = cgCreateEffectFromFile( myCgContexteffect.cgfx”, NULL ); myCgTechnique =
cgGetFirstTechnique( myCgEffect );

if( cgValidateTechnique( myCgTechnique )C&_FALSE) {
const D3D10_INPUT_ELEMENT_DESC layout[] =

{
{ “‘POSITION, 0, DXGI_FORMAT_R32G32B32_FLA@T, 0, 0,
D3D10_INPUT_PER_VERTEX_BTA, 0},
k

CGpass myPass = cgGetFirstPass( myCgTechnique );
ID3D10BIlob * pVSBuf = cgD3D10GetlASignatureByPass( myPass );

hr = pDevice->CreatelnputLayout( layout, 1, pVSBuf->GetBufferPointer(),
pVSBuf->GetBufferSize(), &g_pVertexLayout );

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated if thpasss invalid.

HI STORY
cgD3D10Gdl ASgnaureByPassvas introduced in Cg 2.1.

SEE ALSO
cgD3D10GetCompiledProgram
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cgD3D10GetLastError(3) CDhirect3D10 Runtime API cgD3D10GetLastError(3)

NAM E
cgD3D10GdlL adErrar — get the last D3D error that occurred

SYNOPIS
#include <Cg/cgD3D10.h>

HRESULT cgD3D10GetLastError( void );

PARAMETERS
None.

RETURN VALUES
Returns the last D3D error that occurred during an expanded interface function call.

ReturnsD3D_OK if no D3D error has occurred since the last catign3D10G el ad Errar.

DESCRI PTION
cgD3D10GdlL adErrar retrieves the last D3D error that occurred during an expanded interface function
call. The last error is alays cleared immediately after the call.

EXAMPLE S
HRESULT lastError = cgD3D10GetLastError();

ERRORS
None.

HI STORY
cgD3D10Gdl adErrar was introduced in Cg 2.1.

SEE ALSO
cgb3D10TranslateHRESULT
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cgD3D10GetLatestGeometryProfile(3) Ogect3D10 Runtime API cgD3D10GetLatestGeometryProfile(3)

NAM E
cgD3D10GdL at et Geomedr yPrafile — get the latest supported geometry shader version

SYNOPIS
#include <Cg/cgD3D10.h>

CGprofile cgD3D10GetLatestGeometryProfile( void );

PARAMETERS
None.

RETURN VALUES
Returns the latest geometry shader version supported by the current D3D device.

ReturnsCG_PROFILE_UNKNGOWN if no D3D device is currently set.

DESCRI PTION
cgD3D10GdL aetGeomdr yPrafile retrieves the latest geometry shader version that the current D3D
device supports. This is an expanded irdged function because it needs towrabout the D3D device to
determine the most current version supported.

Starting in Cg 2.2, if the environmenanableCGD3D10_LATEST _GEOMETRY_PROFIli€set in the
applications ewironment to a string that cgGetProfile translates toa#dvprofile (meaning not
CG_PROFILE_UNKNOWN then it is this CGprofle value that will be returned by
cgD3D10GdL atex Geomer yPrafile.

EXAMPLE S
CGprofile bestGeometryProfile = cgD3D10GetLatestGeometryProfile();

ERRORS
None.

HI STORY
cgD3D10GdL atex Geomer yPrafile was introduced in Cg 2.1.

SEE ALSO
cgD3D10GetLatestPixelProfile, cgD3D10GetLatestVertexProfile
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cgD3D10GetLatestPetProfile(3) CdDirect3D10 Runtime API cgD3D10GetLatestPixelProfile(3)

NAM E
cgD3D10GdL at et Pixd Profile — get the latest supported pixel shader version

SYNOPI S
#include <Cg/cgD3D10.h>

CGprofile cgD3D10GetLatestPixelProfile( void );

PARAMETERS
None.

RETURN VALUES
Returns the latest pixel shader version supported by the current D3D device.

ReturnsCG_PROFILE_UNKNGOWN if no D3D device is currently set.

DESCRI PTION
cgD3D10Gdl aedPixd Profile retrieves the latest pixel shader version that the current D3licde
supports. This is anxpanded interface function because it needs tovkamout the D3D device to
determine the most current version supported.

Starting in Cg 2.2, if the @ironment \ariable CGD3D10_LATEST_PIXEL_PROFILEis set in the
applications ewironment to a string that cgGetProfile translates to a valid profile (meaning not
CG_PROFILE_UNKNOWN then it is this CGprofle value that wil be returned by
cgD3D10GdL at et Pixd Profie.

EXAMPLE S
CGprofile bestPixelProfile = cgD3D10GetLatestPixelProfile();

ERRORS
None.

HI STORY
cgD3D10GdL a et Pixd Profile was introduced in Cg 2.1.

SEE ALSO
cgD3D10GetLatestGeometryProfile, cgD3D10GetLatestVertexProfile
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cgD3D10GetLatestVerx®rofile(3) CgDirect3D10 Runtime API cgD3D10GetLatestVertexProfile(3)

NAM E
cgD3D10GdL aetVerexProfie — get the latest supported vetrtghader version

SYNOPSS
#include <Cg/cgD3D10.h>

CGprofile cgD3D10GetLatestVertexProfile( void );

PARAMETERS
None.

RETURN VALUES
Returns the latest vereshader version supported by the current D3D device.

ReturnsCG_PROFILE_UNKNGOWN if no D3D device is currently set.

DESCRI PTION
cgD3D10GdL aetVerexProfie retrieves the latest ertex shader version that the current D3Dvide
supports. This is an expanded interface function because it needswoalioot the D3D device to
determine the most current version supported.

Starting in Cg 2.2, if the environmenaniable CGD3D10_LATEST_VERTEX_ PROFILE set in the
applications ewironment to a string that cgGetProfile translates toa#dvprofile (meaning not
CG_PROFILE_UNKNOWN then it is this CGprofle value that will be returned by
cgD3D10GdL a estVertexProfie.

EXAMPLE S
CGprofile bestVertexProfile = cgD3D10GetLatestVertexProfile();

ERRORS
None.

HI STORY
cgD3D10GdL aetVertexProfile was introduced in Cg 2.1.

SEE ALSO
cgD3D10GetLatestGeometryProfile, cgD3D10GetLatestPixelProfile
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cgD3D10GetManagesktureRarameters(3) CBirect3D10 Runtime APl cgD3D10GetManagedureParameters(3)

NAM E
cgD3D10GdM anageTexiureParameters— get the manage texture parameters flag from a context

SYNOPS S
#include <Cg/cgD3D10.h>

CGbool cgD3D10GetManageTextureParameters( CGcontext context );

PARAMETERS
contt Thecontext from which the automatic texture management setting will beveetrie

RETURN VALUES
Returns the manage texture management flag coorrext.

DESCRI PTION
cgD3D10GdM anageTexiureParametersreturns the manage texture management flag fromxtonsee
cgbD3D10SetManage&kiureParameters for more information.

EXAMPLE S
CGbool manage = cgD3D10GetManageTextureParameters( pCtx );
if( manage )
doSomething();

ERRORS
None.

HI STORY
cgD3D10GaM anageTextureParameterswas introduced in Cg 2.1.

SEE ALSO
cgD3D10SetManag&kiureParameters
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cgD3D10GetOptimalOptions(3) airect3D10 Runtime API cgD3D10GetOptimalOptions(3)

NAM E
cgD3D10GdOptima Options— get the best set of compiler options for a profile

SYNOPS S
#include <Cg/cgD3D10.h>

char const ** cgD3D10GetOptimalOptions( CGprofile profile );

PARAMETERS
profile  Theprofile whose optimal arguments are requested.

RETURN VALUES
Returns a null-terminated array of strings representing the optimal set of compiler optjumudiler

ReturnsNULL if no D3D device is currently set.

DESCRI PTION
cgD3D10GdOptimaOptions returns the best set of compiler options for @emiprofile. This is an
expanded interface function because it needs taviaiomut the D3D device to determine the most optimal
options.

The elements of the returned array are meant to be used as paramgfgparameter to cgCreateProgram
or cgCreateProgramFromFile.

The returned string does not need to be destroyed by the appliddtiarever, the contents could change
if the function is called again for the same profile but a different D3D device.

EXAMPLE S
const char* vertOptions] = { myCustomArgs,
cgD3D10GetOptimalOptions(vertProfile),
NULL };

/I create the vertex shader
CGprogram myVS = cgCreateProgramFromFile( context,

CG_SOURCE,
"vshader.cg",
vertProfile,
"VertexShader",
vertOptions);
ERRORS
None.
HI STORY
cgD3D10GdOptima Optionswas introduced in Cg 2.1.
SEE ALSO
cgD3D10GetLatestVerx®rofile, cgD3D10GetLatestPixelProfile, cgCreateProgram,

cgCreateProgramFromFile
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cgD3D10GetProgramErrors(3) @Cirect3D10 Runtime API cgD3D10GetProgramErrors(3)

NAM E
cgD3D10GdPrmgramEmors — Gets a list of errors returned from Direct3D if the program did not load.

SYNOPI S
#include <Cg/cgD3D10.h>

ID3D10BIlob * cgD3D10GetProgramErrors( CGprogram program );

PARAMETERS
program Theprogram handle after a call to cgD3D10LoadProgram has been made.

RETURN VALUES
Returns a pointer to a ID3D10Blob object containing a list of errors if the program did not load.

ReturnsNULL if the program was loaded.

DESCRI PTION
cgD3D10GdPrmgramEmors allows the user to get back the compiled shader from Direct3D once
cgD3D10LoadProgram has been called.

EXAMPLE S
CGprogram myCgProgram = cgCreateProgram( ... ); cgD3D10LoadProgram( myCgProgram, 0 );

ID3D10BIlob * err = cgD3D10GetProgramErrors( myCgProgram );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if thprmgram is invalid;

HI STORY
cgD3D10Gd PrmgramEmrors was introduced in Cg 2.1.

SEE ALSO
cgbD3D10LoadProgram
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cgD3D10IsProfileSupported(3) @jrect3D10 Runtime API cgD3D10IsProfileSupported(3)

NAM E
cgD3D10sProfile Supported— determine if a profile is supported by cgD3D10

SYNOPS S
#include <Cg/cgD3D10.h>

CGbool cgD3D10IsProfileSupported( CGprofile profile );

PARAMETERS
profile  Theprofile which will be checked for support.

RETURN VALUES
ReturnsCG_TRUE if profile is supported by the cgD3D10 library.

ReturnsCG_FALSE otherwise.

However if cgD3D10SetDeice has not been called togister al D3D1MDexce device yet, this routine
returnsCG_TRUE for all valid D3D10 profiles.

DESCRI PTION
cgD3D10sProfile Supported returns CG_TRUE if the profile indicated byprofile is supported by the
cgD3D10 library.

EXAMPLE S
/[ assuming the program requires Shader Model 3.0 ...

if (('cgD3D10IsProfileSupported(CG_PROFILE_VS_3_0)) [
(cgD3D10IsProfileSupported(CG_PROFILE_PS 3 0))) {
fprintf(stderr, "Sorry, required profiles not supported on this system.\n");
exit(1);
}

ERRORS
None.

HI STORY
cgD3D10sProfie Supportedwas introduced in Cg 2.1.

SEE ALSO
cgD3D10GetLatestPixelProfile, cgD3D10GetLatestVertexProfile
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cgD3D10IsProgramLoaded(3) @irect3D10 Runtime API cgD3D10IsProgramLoaded(3)

NAM E
cgD3D10sPrmgramlLoaded- determine if a program has been loaded

SYNOPS S
#include <Cg/cgD3D10.h>

CGbool cgb3D10IsProgramLoaded( CGprogram program );

PARAMETERS
program Theprogram which will be checked.

RETURN VALUES
ReturnsCG_TRUE if prmgram has been loaded using cgD3D10LoadProgram.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgD3D10dsPrmgramlLoadeddetermines if a program has been loaded using cgD3D10LoadProgram.

EXAMPLE S
/I program is a CGprogram initialized elsewhere

CGbool isLoaded = cgD3D10IsProgramLoaded(program);

ERRORS
None.

HI STORY
cgD3D10sPregramloadedwas introduced in Cg 2.1.

SEE ALSO
cgD3D10LoadProgram
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cgD3D10LoadProgram(3) dgirect3D10 Runtime API cgb3D10LoadProgram(3)

NAM E
cgD3D1@ oadPramgram — create a D3D shader and enable the expanded interface routines

SYNOPSS
#include <Cg/cgD3D10.h>

HRESULT cgD3D10LoadProgram( CGprogram program,
UINT flags );

PARAMETERS
program Aprogram whose compiled output is used to create the D3D shader.

flags Theflags to pass tB3DXA sembleShader. See the D3D documentation for a list of valid flags.

RETURN VALUES
ReturnsD3D_OK if the function succeeds prmgram has already been loaded.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D1@ oadProgram creates a D3D shader for a program and enables use of expandestenterf
routines for that program.

cgD3D1@ oadPrmgram assembles the compiled Cg output pemgram using D3DXA s&mbleShader
and then creates a D3D shader usind D3D1Mexce:CreatélénexShader or
ID3D1Mexce:CreatePixelShadafepending on the prograsyrofile.

The D3D shader handle is not returned. If the shader handle is desired by the applicatipariiede
interface should not be used for that program.

EXAMPLE S
/I vertexProg is a CGprogram using a vertex profile
/I pixelProg is a CGprogram using a pixel profile

HRESULT hrl = cgD3D10LoadProgram(vertexProg, TRUE, D3DXASM_DEBUG);
HRESULT hr2 = cgD3D10LoadProgram(pixelProg, TRUE, 0);

ERRORS
cgD3D1(Failed is generated if a D3D function returns an error.

CGD3D1ERR_INVALIDPROFILE is returned ifprmgram’s profile is not a supported D3D profile.

CGD3D1(ERR_NODEVICE is returned if a required D3D deviceNsLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D10SetDevice.

HI STORY
cgD3D1@ oadPramgram was introduced in Cg 2.1.

SEE ALSO
cgD3D10SetDevice
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cgD3D10RgisterStates(3) CBirect3D10 Runtime API cgD3D10RegisterStates(3)

NAM E
cgD3D1(Reg derSaes— regsters graphics pass states for CgFX files

SYNOPIS
#include <Cg/cgD3D10.h>

void cgD3D10RegisterStates( CGcontext context );

PARAMETERS
contxt Thecontext in which to register the states.

RETURN VALUES
None.

DESCRI PTION
cgD3D1(Reg derSaesregisters a set of states for passes in techniques in CgFX effect files. These states
correspond to the set of D3D states that isvaaleand/or useful to be set in passes in effect files. See the
Cg Users Cuide for complete documentation of the states that are meakabte after calling
cgD3D1(RegderSaes
EXAMPLE S
/l register D3D10 states for this context

CGcontext context = cgCreateContext();
cgD3D10RegisterStates(context);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgD3D1(Reg derSaeswas introduced in Cg 2.1.

Starting with Cg 2.2cgD3D1(RegderSaies calls cgSetStateLatestProfile for program states it creates
and registers the latest profile returned by cgD3D10GetL&rsRProfile,
cgD3D10GetLatestGeometryProfile or cgD3D10GetLatestPiwfile for the appropriate program domain.

SEE ALSO
cgCreateState, cgSetStateLatestProfile, cgSetPassState, cgResetPassState, cgUdditetatdNack,
cgGLRegisterStates, cgD3D9RegisterStates
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cgD3D10SetDeice(3) CgDirect3D10 Runtime API cgD3D10SetDevice(3)

NAM E
cgD3D10SaDexice— set the D3D device

SYNOPSS
#include <Cg/cgD3D10.h>

HRESULT cgD3D10SetDevice( CGcontext context,
ID3D10Device * device );

PARAMETERS
contxt Thecontext in which to set the current device.

device  Pointerto anl D3D1Mewce interface that the expanded interface will use for BBD-specific
routine it may call. This parameter canNidllL to free all D3D resources used by tixpanded
interface and reme its reference to the D3D device.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D10SaDexice informs the expanded interface of thevn®3D device. Thiswill destroy any D3D
resources for programs pieusly loaded with cgD3D10LoadProgram and use the D8D device to
recreate them. The expanded interface will increment the reference count to the D3D device, so this
function must gentually be called wittNULL to release that reference so D3D can be properly skut.do

If dewice is NULL , dl D3D resources for programs previously loaded with cgD3D10LoadProgram are
destryed. Havever, these programs are still considered managed byxih@nded interface, so if awe
D3D device is set later these programs will be recreated usingwhe3ig device.

If a nawv device is being set, all D3D resources for programsipusly loaded with cgD3D10LoadProgram

are rebuilt using the medevice. All shadowed parameters for these programs are maintained across D3D
device changes except texture parameters. Since textures in D3D are bound to a particulavi@3D de
these resources cannot beesbacross device change$Vhen these textures are recreated for the D8D

device, thg must be re-bound to the sampler parameter.

Note that callingegD3D10SaDexice(NULL ) does not destgoany core runtime resource€Gprograms
CGparamders etc.) used by the expanded intmé. Thesemust be destroyed seperately using
cgDestroyProgram and cgDestroyContext.

EXAMPLE S
/I pDev is an ID3D10Device interface initialized elsewhere

cgD3D10SetDevice(pDev);

ERRORS
cgD3D1(Failed is generated if a D3D function returns an error.

HI STORY
cgD3D10SaDexicewas introduced in Cg 2.1.

SEE ALSO
cgbD3D10GetDevice, cgDestroyProgram, cgDestroyContext, cgD3D10LoadProgram
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cgb3D10SetManagekiureRarameters(3) CBirect3D10 Runtime APl cgD3D10SetManagsilireParameters(3)

NAM E
cgD3D1054M anageTextureParameters— set the manage texture parameters flag for a context
SYNOPIS
#include <Cg/cgD3D10.h>
void cgD3D10SetManageTextureParameters( CGcontext context,
CGbool flag );
PARAMETERS
contxt Thecontext in which the automatic texture management behavior will be changed.
flag Aboolean switch which controls automatic texture management by the runtime.
RETURN VALUES
None.
DESCRI PTION

By default, cgD3D10 does not manage éexture state in D3D. It is up to the user to enable and disable

textures using D3D. This behavior is the default voi@ conflicts with texture state on geometry that’
rendered with the fixed function pipeline or without cgD3D10.

If automatic texture management is desiegD3D1054M anageTextureParametersmay be called with
flag set toCG_TRUE before cgD3D10BindProgram is callewheneer cgD3D10BindProgram is called,
the cgD3D10 runtime will makal the appropriate texture parameter calls on the applicatiminalf.

Calling cgD3D10SdM anageTextureParameters with flag set toCG_FALSE will disable automatic
texture management.

NOTE: When cgD3D10SdM anageTextureParametersis set toCG_TRUE, applications should not mak

texture state change calls to D3D after calling cgD3D10BindProgram, unless the application is trying to

override some parts of cgD3DX)exture management.

EXAMPLE S
/I Enable automatic texture management
cgD3D10SetManageTextureParmeters( pCtx, CG_TRUE );

ERRORS
None.

HI STORY
cgD3D105aM anageTextureParameterswas introduced in Cg 2.1.

SEE ALSO
cgD3D10GetManagesktureParameters, cgD3D10BindProgram

Cg Toolkit 2.2 520



cgD3D10SetSamplerStat@Rmeter(3) Cdirect3D10 Runtime API cgD3D10SetSamplerStateParameter(3)

NAM E
cgD3D105a SamplerS aeParameter — Sets a sampler state object to a Cg sampler parameter.

SYNOPSS
#include <Cg/cgD3D10.h>

void cgD3D10SetSamplerStateParameter( CGparameter param,
ID3D10SamplerState * samplerState );

PARAMETERS
param  Thesampler parameter whose state is to be set.

samplerState
The D3D sampler state to set.

RETURN VALUES
None.

DESCRI PTION
cgD3D105a Sampl erS aeParameter sets the sampler state associated with a sampler parameter.

NULL means default sampler state.

EXAMPLE S
ID3D10SamplerState * sstateNtJLL ; Device->CreateSamplerState( &samplerDesc, &sstate );

cgD3D10SetSamplerStateParameter( myCgSamplerParam, sstate );

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is invalid.

HI STORY
cgD3D105a Sampl erS at eParameterwas introduced in Cg 2.1.

SEE ALSO
cgD3D10Set&éxtureSamplerStateParameter
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cgD3D10Set&xtureRarameter(3) Cdirect3D10 Runtime API cgD3D10SetttureParameter(3)

NAM E
cgD3D10SdaTextureParameter — sets the value of a texture parameter

SYNOPS S
#include <Cg/cgD3D10.h>

void cgD3D10SetTextureParameter( CGparameter param,
ID3D10Resource * texture );

PARAMETERS
param  Thedexture parameter that will be set.

texture  AnD3D texture to which the parameter will be set.

RETURN VALUES
None.

DESCRI PTION
cgD3D10SdaTextureParametersets the value of a texture parameter torangD3D10 texture object.

EXAMPLE S
ID3D10Resource *myTexture;
/I Assume myTexture is loaded here...

/I .. and param is an effect sampler parameter
cgD3D10SetTextureParameter( param, myTexture );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated if param is not a valid parameter handle.

HI STORY
cgD3D10Sda TextureParameterwas introduced in Cg 2.1.

SEE ALSO
cgD3D10SetManag&kiureParameters
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cgD3D10Set&xtureSamplerStateParamélgr(@yect3D10 RuntimecPBD10Set&xtureSamplerStateParameter(3)

NAM E
cgD3D10SdaTextureSamplerStatB&rameter — Sets a texture resource and sampler state object to a Cg
sampler parameter.

SYNOPI S
#include <Cg/cg.h>

void cgD3D10SetTextureSamplerStateParameter( CGparameter param,
ID3D10Resource * texture,
ID3D10SamplerState * samplerState );

PARAMETERS
param  Thesampler parameter whose texture and state is to be set.

texture Thetexture resource object being set.

samplerState
The sampler state object being set.

RETURN VALUES
None.

DESCRI PTION
cgD3D10SdTextureSamplerState&ameter accomplishes the same thing as calling both
cgD3D10SetéxtureParameter and cgD3D10SetSamplerStateParameter together.

EXAMPLE S
ID3D10Resource * my@xture; ID3D10SamplerState * mySamplerState;

Device->Create@xture2D( &desc, &initalData, &mydxture ); Device->CreateSamplerState( &desc,
&mySamplerState );

cgD3D10Set&éxtureSamplerStateParameter( myCgSamplerParamexiwy®, mySamplerState );

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is invalid.

HI STORY
cgD3D10SdTexture SamplerStatB&ameterwas introduced in Cg 2.1.

SEE ALSO
cgD3D10SetéxtureParametecgD3D10SetSamplerStateParameter
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cgb3D10TanslateCGerror(3) CDhirect3D10 Runtime API cgD3D10TranslateCGerror(3)

NAM E
cgD3D10ranslateCGeror — convert a Cg runtime error into a string
SYNOPI S
#include <Cg/cgD3D10.h>
const char * cgD3D10TranslateCGerror( CGerror error );
PARAMETERS
error Theerror code to translate. Can be a core runtime error or a D3D runtime error.
RETURN VALUES
Returns a pointer to a string describemor .
DESCRI PTION

cgD3D10ranslateCGeror corverts a Cg runtime error into a stringthis routine should be called
instead of the core runtime routine cgGetErrorString because it will also translate errors that the Cg D3D
runtime generates.

This routine will typically be called in debugging situations such as inside an error callback set using
cgSetErrorCallback.

EXAMPLE S
char buf[512];
CGerror error = cgGetLastError();
if (error = CG_NO_ERROR)

{
sprintf(buf, "An error occurred. Error description: '%s’\n",
cgD3D10TranslateCGerror(error));
OutputDebugString(buf);
}
ERRORS
None.
HI STORY
cgD3D10ranslateCGeror was introduced in Cg 2.1.
SEE ALSO

cgGetErrorString, cgSetErrorCallback
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cgD3D10TranslateHRESUI(3) CgDirect3D10 Runtime API cgbD3D10TranslateHRESULT(3)

NAM E
cgD3D10MranslateHRESUWIT - corvert anHRESULT Into a string

SYNOPI S
#include <Cg/cgD3D10.h>

const char * cgD3D10TranslateHRESULT( HRESULT hr);

PARAMETERS
hr TheHRESULT to translate. Can be a geneiRESULT or a D3D runtime error.

RETURN VALUES
Returns a pointer to a string describing the error.

DESCRI PTION
cgD3D10ranslateHRESUWIT corverts anHRESULT into a string. This routine should be called instead of
DXGeErrarDeschption10because it will also translate errors that the Cg D3D runtime generates.

This routine will typically be called in debugging situations such as inside an error callback set using
cgSetErrorCallback.

EXAMPLE S
char buf[512];
HRESULT hres = cgD3D10GetLastError();
if (FAILED(hres))

sprintf(buf, "A D3D error occurred. Error description: '%s’\n",
cgD3D10TranslateHRESULT (hres));

OutputDebugString(buf);
}
ERRORS
None.
HI STORY
cgD3D10ranslateHRESUWI was introduced in Cg 2.1.
SEE ALSO

cgD3D10TranslateCGerragGetErrorString, cgSetErrorCallback
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cgD3D10TypedSize(3) Cdoirect3D10 Runtime API cgD3D10TypeToSize(3)

NAM E
cgD3D10lypeToSize- get the size of a CGtype enumerated type

SYNOPIS
#include <Cg/cgD3D10.h>

DWORD cgD3D10TypeToSize( CGtype type );

PARAMETERS
type Membeiof the CGtypeenumerated type whose size is to be returned.

RETURN VALUES
Returns the size dfpein terms of consecwe floating point values.

Returns0if the type does not ke an inherent size. Sampler types fall into this category.

DESCRI PTION
cgD3D10lypeToSizeetrieves the size of &&Gtypeenumerated type in terms of consegifioating point
values.

If the type does not lva an inherent size, the return value is 0. Sampler types fall into this category.

EXAMPLE S
/I param is a CGparameter initialized earlier

DWORD size = cgD3D10TypeToSize(cgGetParameterType(param));
/I (sanity check that parameters have the expected size)

assert(cgD3D10TypeToSize(cgGetParameterType(vsModelView)) == 16);
assert(cgD3D10TypeToSize(cgGetParameterType(psColor)) == 4);

ERRORS
None.

HI STORY
cgD3D10lypeToSizevas introduced in Cg 2.1.

SEE ALSO
cgD3D10SetDevice
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cgbD3D10UnloadProgram(3) airect3D10 Runtime API cgb3D10UnloadProgram(3)

NAM E
cgD3D10UnloadPrmgram — Unloads a D3D shader from the runtime data structures

SYNOPIS
#include <Cg/cgD3D10.h>

void cgD3D10UnloadProgram( CGprogram Program );

PARAMETERS
Program Aprogram whose compiled output is used to create the D3D shader.

RETURN VALUES
None.

DESCRI PTION
cgD3D10UnloadPrmgram Unloads a D3D shader from the runtime data structures.

EXAMPLE S
/I vertexProg is a CGprogram using a vertex profile

cgD3D10UnloadProgram( vertexProg );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if Program is not a valid program.

HI STORY
cgD3D10UnloadPrmgram was introduced in Cg 2.1.

SEE ALSO
cgb3D10LoadProgram
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cgD3D9BindProgram(3) CBirect3D9 Runtime API cgD3D9BindProgram(3)

NAM E
cgD3D9BindProgram — activate a program with D3D
SYNOPSS
#include <Cg/cgD3D9.h>
HRESULT cgD3D9BindProgram( CGprogram program );
PARAMETERS
program Theprogram to actiate with D3D.
RETURN VALUES

ReturnsD3D_OK if the function succeeds.
Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9BindPrmgram actvates a program with D3D. The program is ‘atd using
I Dired 3DDevice9::SevérnexShaderor | Dired 3DDexce9::SetPixelShadeepending on the prograsn’
profile type.

D3D allows only one ertex shader and one pixel shader to beectt any gven time, so actiating a
program of a gien type implicitly deactrates ay other program of a that type.

If parameter shadowing is enabled famgram, this call will set the D3D state for all shaded
parameters associated wifmgram. If a parameter associated wipnmgram has not been shadowed when
this function is called, the D3D state associated with that parameter is not modified.

If parameter shadowing is disabled, only the D3D shader ist®ttj and no other D3D state is modified.

EXAMPLE S
/I vertexProg and pixelProg are CGprograms initialized elsewhere
/I pDev is an IDirect3DDevice9 interface intialized elsewhere

HRESULT hr = cgD3D9BindProgram(vertexProg);

HRESULT hr2 = cgD3D9BindProgram(pixelProg);

/I Draw a quad using the vertex and pixel shader

/I A vertex and index buffer are set up elsewhere.

HRESULT hr3 = pDev->DrawlndexedPrimitve(D3DPT_TRIANGLELIST, 0, 4, 0, 2);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

HI STORY
cgD3D9BindPrmgram was introduced in Cg 1.1.

SEE ALSO
cgD3D9LoadProgram, cgD3D9Enab&BmeterShaddng, cgD3D9lsRrameterShadowingEnabled,
cgD3D9SetUniform, cgD3D9SetUniformMatrix, cgD3D9SetlireParameter
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cgD3D9EnableDebug@cing(3) CdDirect3D9 Runtime API cgD3D9EnableDebugTracing(3)

NAM E
cgD3D9EnableDebugTlracing — enable or disable debug output

SYNOPS S
#include <Cg/cgD3D9.h>

void cgD3D9EnableDebugTracing( CGbool enable );

PARAMETERS
enable  Aboolean switch which controls debugging output by the library.

RETURN VALUES
None.

DESCRI PTION
cgD3D9EnableDebugTlracing enables or disables debug output for an application when using thg deb
DLL.

If an error callback is registered, breakpoints can be set farg¥sh dehug traces by testing the result of
cgGetError foregp3D9Debuglrace Breakpoints can be set for D3D errors by testingogy3D9Failed
and using cgD3D9GetLastError to determine the particular D3D error that occurred.

EXAMPLE S
cgD3D9EnableDebugTracing(CG_TRUE);
/I use code to be debugged

cgD3D9EnableDebugTracing(CG_FALSE);

ERRORS
None.

HI STORY
cgD3D9EnableDebugTlracing was introduced in Cg 1.1.

SEE ALSO
cgSetErrorCallback, cgGetErragD3D9GetLastError
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cgD3D9EnableParameterShadiog(3) CgDirect3D9 Runtime API cgD3D9EnableParameterShadowing(3)

NAM E
cgD3D9EnableParameterShadwing — enable or disable parameter shadowing for a program
SYNOPI S
#include <Cg/cgD3D9.h>
HRESULT cgD3D9EnableParameterShadowing( CGprogram program,
CGbool enable );
PARAMETERS

program Theprogram in which to set the parameter shadowing state.
enable  Aboolean switch which controls parameter shadowingrmgram.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9EnableParameterShadwing enables or disables parameter shadowing for a program.

If parameter shaddng is enabled for a program,yanall to set the value of a parameter for that program
does not set 3D3D state. Instead it merely shadows the value so it can be set during a subsequent call to
cgD3D9BindProgram.

If parameter shaddng is disabled, these calls immediately sets the D3D state and do noivshado
value.

When using this call to disable parameter shaag, all shadowed parameters for that program are
immediately iwvalidated. NoD3D calls are made, so yamctive program retains its current D3D state.
However, subsequent calls to cgD3D9BindProgram for that program will not applystzadaved state.
Paameter shadowing for the program will continue to be disabled uptit#ly enabled with another call

to cgD3D9Enabl eParameterShadwing.

Paameter shadowing can also be specified during a call to cgD3D9LoadProgram.

EXAMPLE S
/I prog is a CGprogram initialized elsewhere

HRESULT hres = cgD3D9EnableParameterShadowing(prog, CG_FALSE);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.

HI STORY
cgD3D9EnableParameterShaadwing was introduced in Cg 1.1.

SEE ALSO
cgD3D9IsParameterShadowingEnabled, cgD3D9LoadProgram
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cgD3D9GetDeice(3) CgDirect3D9 Runtime API cgD3D9GetDevice(3)

NAM E
cgD3D9GdDexce- retrieves the current D3D9 device associated with the runtime

SYNOPIS
#include <Cg/cgD3D9.h>

IDirect3DDevice9 * cgD3D9GetDevice( void );

PARAMETERS
None.

RETURN VALUES
Returns the current D3D9 device associated with the runtime.

DESCRI PTION
cgD3D9GdDexce retrieves the current D3D9 dece associated with the runtime. Note that the returned
device pointer may biULL .

EXAMPLE S
IDirect3DDevice9* curDevice = cgD3D9GetDevice();

ERRORS
None.

HI STORY
cgD3D9GdDexcewsas introduced in Cg 1.1.

SEE ALSO
cgD3D9SetDevice
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cgD3D9GetLastError(3) CBirect3D9 Runtime API cgD3D9GetLastError(3)

NAM E
cgD3D9GdL ad Errar — get the last D3D error that occurred

SYNOPS S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9GetLastError( void );

PARAMETERS
None.

RETURN VALUES
Returns the last D3D error that occurred during an expanded interface function call.

ReturnsD3D_OK if no D3D error has occurred since the last catign3D9G el ad Errar.

DESCRI PTION
cgD3D9GdL adErrar retrieves the last D3D error that occurred during an expanded interface function
call. The last error is alays cleared immediately after the call.

EXAMPLE S
HRESULT lastError = cgD3D9GetLastError();

ERRORS
None.

HI STORY
cgD3D9GdL ad Error was introduced in Cg 1.1.

SEE ALSO
cgD3D9TranslateHRESULT
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cgD3D9GetLatestPelProfile(3) CdDirect3D9 Runtime API cgD3D9GetL atestPixelProfile(3)

NAM E
cgD3D9GdL ated Pixd Profile — get the latest supported pixel shader version

SYNOPS S
#include <Cg/cgD3D9.h>

CGprofile cgD3D9GetLatestPixelProfile( void );

PARAMETERS
None.

RETURN VALUES
Returns the latest pixel shader version supported by the current D3D device.

ReturnsCG_PROFILE_UNKNGOWN if no D3D device is currently set.

DESCRI PTION
cgD3D9GdL aed Pixd Profile retrieves the latest pixel shadereksion that the current D3D dee
supports. This is an expanded interface function because it needswoalkoot the D3D device to
determine the most current version supported.

Starting in Cg 2.2, if the environmentnable CGD3D9 LATEST_PIXEL_PROFILEis set in the
applications ewironment to a string that cgGetProfile translates toa#dvprofile (meaning not
CG_PROFILE_UNKNOWN then it is this CGprofle value that wil be returned by
cgD3D9GdL ated Pixd Profile.

EXAMPLE S
CGprofile bestPixelProfile = cgD3D9GetLatestPixelProfile();

ERRORS
None.

HI STORY
cgD3D9GdL ated Pixd Profile was introduced in Cg 1.1.

SEE ALSO
cgD3D9GetL atestVertexProfile
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cgD3D9GetLatestVerigrofile(3) CgDirect3D9 Runtime API cgD3D9GetL atestVertexProfile(3)

NAM E
cgD3D9GdL aedVertexProfie — get the latest supported vertghader version

SYNOPSS
#include <Cg/cgD3D9.h>

CGprofile cgD3D9GetLatestVertexProfile( void );

PARAMETERS
None.

RETURN VALUES
Returns the latest vereshader version supported by the current D3D device.

ReturnsCG_PROFILE_UNKNGOWN if no D3D device is currently set.

DESCRI PTION
cgD3D9GdL atedVertexProfie retrieves the latest ertex shader version that the current D3Dvide
supports. This is anxpanded interface function because it needs tovkamout the D3D device to
determine the most current version supported.

Starting in Cg 2.2, if the @ironment \ariable CGD3D9_LATEST_VERTEX_ PROFILE set in the
applications ewironment to a string that cgGetProfile translates to a valid profile (meaning not
CG_PROFILE_UNKNOWN then it is this CGprofle value that will be returned by
cgD3D9GdL at et VertexProfie.

EXAMPLE S
CGprofile bestVertexProfile = cgD3D9GetL atestVertexProfile();

ERRORS
None.

HI STORY
cgD3D9GdL atedVertexProfile was introduced in Cg 1.1.

SEE ALSO
cgD3D9GetLatestPixelProfile
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cgD3D9GetManagestureFarameters(3) CBirect3D9 Runtime APl cgD3D9GetManagedureParameters(3)

NAM E
cgD3D9GdM anageTextureParameters— get the manage texture parameters flag from a context

SYNOPIS
#include <Cg/cgD3D9.h>

CGbool cgD3D9GetManageTextureParameters( CGcontext context );

PARAMETERS
contxt Thecontext from which the automatic texture management setting will beveetrie

RETURN VALUES
Returns the manage texture management flag coorrext.

DESCRI PTION
cgD3D9GdM anageTextureParametersreturns the manage texture management flag from>dongee
cgD3D9SetManagesktureParameters for more information.

EXAMPLE S
CGbool manage = cgD3D9GetManageTextureParameters( pCtx );
if( manage )
doSomething();

ERRORS
None.

HI STORY
cgD3D9GdM anageTextureParameterswas introduced in Cg 1.5.

SEE ALSO
cgD3D9SetManagesktureParameters
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cgD3D9GetOptimalOptions(3) dgirect3D9 Runtime API cgD3D9GetOptimalOptions(3)

NAM E
cgD3D9Gd Optima Options— get the best set of compiler options for a profile

SYNOPI S
#include <Cg/cgD3D9.h>

char const ** cgD3D9GetOptimalOptions( CGprofile profile );

PARAMETERS
profile  Theprofile whose optimal arguments are requested.

RETURN VALUES
Returns a null-terminated array of strings representing the optimal set of compiler optjumudiler

ReturnsNULL if no D3D device is currently set.

DESCRI PTION
cgD3D9GdOptima Options returns the best set of compiler options for aewiprofile. This is an
expanded interface function because it needs taviammut the D3D device to determine the most optimal
options.

The elements of the returned array are meant to be used as parargigparameter to cgCreateProgram
or cgCreateProgramFromFile.

The returned string does not need to be destroyed by the appliddtarever, the contents could change
if the function is called again for the same profile but a different D3D device.

EXAMPLE S
const char* vertOptions] = { myCustomArgs,
cgD3D9GetOptimalOptions(vertProfile),
NULL };

/I create the vertex shader
CGprogram myVS = cgCreateProgramFromFile( context,

CG_SOURCE,
"vshader.cg",
vertProfile,
"VertexShader",
vertOptions);
ERRORS
None.
HI STORY
cgD3D9Gd Optima Optionswas introduced in Cg 1.1.
SEE ALSO
cgD3D9GetLatestVerierofile, cgD3D9GetL atestPixelProfile, cgCreateProgram,

cgCreateProgramFromFile
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cgD3D9GetExtureRarameter(3) C@®irect3D9 Runtime API cgD3D9GetkiureParameter(3)

NAM E
cgD3D9GdTextureParameter — get the value of a texture parameter

SYNOPI S
#include <Cg/cgD3D9.h>

IDirect3DBaseTexture9 * cgD3D9GetTextureParameter( CGparameter param );

PARAMETERS
param  Thedexture parameter for which the D3D texture object will be nedtie

RETURN VALUES
Returns a pointer to the D3D texture to whpanam was t.

ReturnNULL if param has not been set.

DESCRI PTION
cgD3D9GdTexturelParameterreturns the D3D texture pointer to which a texture parameter was set using
cgD3D9SetéxtureParameterlf the parameter has not been setNbHL will be returned.

EXAMPLE S
/[ param is a texture parameter defined elsewhere...

HRESULT hr = cgD3D9SetTexture( param, cgD3D9GetTextureParameter( param ) );

ERRORS
None.

HI STORY
cgD3D9Gd TextureParameterwas introduced in Cg 1.5.

SEE ALSO
cgD3D9Seté&xtureParameter
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cgD3D9GetVerteDeclaration(3) Cdirect3D9 Runtime API cgD3D9GetVertexDeclaration(3)

NAM E
cgD3D9GdVertexDeclaration — get the default vertedeclaration stream

SYNOPIS
#include <Cg/cgD3D9.h>

CGbool cgD3D9GetVertexDeclaration( CGprogram program,
D3DVERTEXELEMENT9 decl[MAXD3DDECLLENGTH] );

PARAMETERS
program Theprogram from which to retnie the verte declaration.

decl AD3DVERTEXELEMENT9 array that will be filled with the D3D9 veneleclaration.

RETURN VALUES
ReturnsCG_TRUE on success.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgD3D9GdVentexDeclaration retrieves the default ertex declaration stream for a program. The
declaration alays uses a tightly packed single stream. The stream visysl terminated with
D3DDECL_END(), so his can be used to determine the actual length of the returned declaration.

The default ertex declaration is alays a single stream. There will be -D8DVERTEXELEMENT9
element for each varying input parameter.

If you want to use a custonertex declaration, you can test that declaration for compatibility by calling
cgD3D9Validate VertexDeclaration.

EXAMPLE S
For example:

void main( in float4 pos : POSITION,
in float4 dif : COLORO,
in float4 tex : TEXCOORDO,
out float4 hpos : POSITION );

would have this default verte declaration:

const D3DVERTEXELEMENTO decl[] = {
{0, 0, D3DDECLTYPE_FLOAT4, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_POSITION, 0},
{ 0, 1 6, D3DDECLTYPE_FLOAT4, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_COLOR, 0},
{ 0, 3 2, D3DDECLTYPE_FLOAT4, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_TEXCOORD, 0},
D3DDECL_END()

h

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if program is not a valid program handle.

HI STORY
cgD3D9GdVertexDeclaration was introduced in Cg 1.1.

SEE ALSO
cgD3D9Validate VertexDeclaration
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cgD3D9IsParameterShasdimgEnabled(3) Cdpirect3D9 Runtime API cgD3D9lsParameterShadowingEnabled(3)

NAM E
cgD3D9sParameterShadwingEnabled- determine if parameter shadowing is enabled

SYNOPI S
#include <Cg/cgD3D9.h>

CGbool cgD3D9IsParameterShadowingEnabled( CGprogram program );

PARAMETERS
program Theprogram to check for parameter shadowing.

RETURN VALUES
ReturnsCG_TRUE if parameter shadowing is enabled pomgram.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgD3D9sParameterShadwingEnableddetermines if parameter shadowing is enablegmgram.

EXAMPLE S
/I program is a CGprogram initialized elsewhere

CGbool isShadowing = cgD3D9lsParameterShadowingEnabled(program);

ERRORS
None.

HI STORY
cgD3D9sParameterShadwingEnabledwas introduced in Cg 1.1.

SEE ALSO
cgD3D9EnableParameterShadowing, cgD3D9LoadProgram
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cgD3D9lIsProfileSupported(3) @jrect3D9 Runtime API cgD3D9lIsProfileSupported(3)

NAM E
cgD3D9sProfile Supported— determine if a profile is supported by cgD3D9

SYNOPI S
#include <Cg/cgD3D9.h>

CGbool cgD3D9lIsProfileSupported( CGprofile profile );

PARAMETERS
profile  Theprofile which will be checked for support.

RETURN VALUES
ReturnsCG_TRUE if profile is supported by the cgD3D9 library.

ReturnsCG_FALSE otherwise.

However if cgD3D9SetDeice has not been called togister a IDirect3DDevice9 device yet, this routine
returnsCG_TRUE for all valid D3D9 profiles.

DESCRI PTION
cgD3D9sProfile Supported returns CG_TRUE if the profile indicated byprofile is supported by the
cgD3D9 library.

EXAMPLE S
/I assuming the program requires Shader Model 3.0 ...

if (('cgD3D9IsProfileSupported(CG_PROFILE_VS_3_0)) [
('cgD3D9IsProfileSupported(CG_PROFILE_PS 3 0))) {
fprintf(stderr, "Sorry, required profiles not supported on this system.\n");
exit(1);
}

ERRORS
None.

HI STORY
cgD3D9sProfile Supportedwas introduced in Cg 1.5.

SEE ALSO
cgD3D9GetL atestPixelProfile, cgD3D9GetLatestVertexProfile
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cgD3D9IsProgramLoaded(3) @yrect3D9 Runtime API cgD3D9IsProgramLoaded(3)

NAM E
cgD3D9sProgramlLoaded- determine if a program has been loaded

SYNOPI S
#include <Cg/cgD3D9.h>

CGbool cgD3D9IsProgramLoaded( CGprogram program );

PARAMETERS
program Theprogram which will be checked.

RETURN VALUES
ReturnsCG_TRUE if prmgram has been loaded using cgD3D9LoadProgram.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgD3D9sProgramlLoadeddetermines if a program has been loaded using cgD3D9LoadProgram.

EXAMPLE S
/I program is a CGprogram initialized elsewhere

CGbool isLoaded = cgD3D9IsProgramLoaded(program);

ERRORS
None.

HI STORY
cgD3D9sProgramlLoadedwas introduced in Cg 1.1.

SEE ALSO
cgD3D9LoadProgram
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cgD3D9LoadProgram(3) Coirect3D9 Runtime API cgD3D9LoadProgram(3)

NAM E
cgD3D4 oadPrmgram — create a D3D shader and enable the expanded interface routines

SYNOPIS
#include <Cg/cgD3D9.h>

HRESULT cgD3D9LoadProgram( CGprogram program,
CGbool paramShadowing,
DWORD assemFlags );

PARAMETERS
program Aprogram whose compiled output is used to create the D3D shader.

paramShadowing
Indicates if parameter shadowing is desiredofargram.

assemFlags
The flags to pass B3DXA sembleShader. See the D3D documentation for a list @flid flags.

RETURN VALUES
ReturnsD3D_OK if the function succeeds prmgram has already been loaded.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D4 oadPrmgram creates a D3D shader for a program and enables ugparided interface routines
for that program.

cgD3D4 oadPrmgram assembles the compiled Cg outputmmgram usingD3DXA s&mbleShader and
then creates a D3D shader using Il Dired 3DDexce9::CreatéXétexShader  or
I Dired 3DDevice9::Create PixelShadatepending on the prograsyrofile.

Paameter shadowing is enabled or disabled for the progranpaigmShadowing. This behaior can be
changed after creating the program by calling cgD3D9EnableParameterShadowing.

The D3D shader handle is not returned. If the shader handle is desired by the applicatipariiede
interface should not be used for that program.

EXAMPLE S
/I vertexProg is a CGprogram using a vertex profile
/I pixelProg is a CGprogram using a pixel profile

HRESULT hrl = cgD3D9LoadProgram(vertexProg, TRUE, D3DXASM_DEBUG);
HRESULT hr2 = cgD3D9LoadProgram(pixelProg, TRUE, 0);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_INVALIDPROFILE is returned ipprmgram’s profile is not a supported D3D profile.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

HI STORY
cgD3D4 oadPrmgram was introduced in Cg 1.1.

SEE ALSO
cgD3D9EnableParameterShadowing, cgD3D9ValidateVertexDeclaration, cgD3D9SetDevice
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cgD3D9RgjisterStates(3) CBirect3D9 Runtime API cgD3D9RegisterStates(3)

NAM E
cgD3D9Reg derSa es— regsters graphics pass states for CgFX files

SYNOPI S
#include <Cg/cgD3D9.h>

void cgD3D9RegisterStates( CGcontext context );

PARAMETERS
contxt Thecontext in which to register the states.

RETURN VALUES
None.

DESCRI PTION
cgD3D9Reg derSa esregisters a set of states for passes in techniques in Cdéet éfes. These states
correspond to the set of D3D states that isvaaleand/or useful to be set in passes in effect files. See the
Cg Users Cuide for complete documentation of the states that are meakabte after calling
cgD3D%Reg derSaes
EXAMPLE S
/I register D3D9 states for this context

CGcontext = cgCreateContext();
cgD3D9RegisterStates(context);

ERRORS
CG_INVALID_CONTEXT_HANDLE ERROR is generated iéontext is not a valid context.

HI STORY
cgD3D9Reg derSaeswas introduced in Cg 1.5.

Starting with Cg 2.2, whecgD3D9Reg derSa escreates program states it calls cgSetStateLatestProfile to
register the latest profile for the appropriate program domakre latest profile value is determined via
cgD3D9GetLatestVertexProfile or cgD3D9GetLatestPixelProfile

SEE ALSO
cgCreateState, cgSetStateLatestProfile, cgSetPassState, cgResetPassState, cgUdditetaedNack,
cgGLRegisterStates, cgD3D10RegisterStates
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cgD3D9ResourcedDeclUsage(3) C®irect3D9 Runtime API cgD3D9ResourceToDeclUsage(3)

NAM E
cgD3D9Resourc efoDeclUsage get the D3ADDECLUSAGE member associated with a resource

SYNOPI S
#include <Cg/cgD3D9.h>

BYTE cgD3D9ResourceToDeclUsage( CGresource resource );

PARAMETERS
resource Enumeratégpe indicating the resource to eert to aD3DDECL USAGE.

RETURN VALUES
Returns thé3DDECL USAGE member associated witesource This is generally th€Gresourcename
with the inde& stripped off.

ReturnsCGD3D9_INVALID_USAGE:If the resource is not a vextshader input resource.

DESCRI PTION
cgD3D9Resourc efoDeclUsagecorverts a CGresource enumerated type to a member of the
D3DDECL USAGE enum. The returned type is not an explicit member of the enum to match the associated
member of th&©3DVERTEXELEMENT9 struct, and also to allofor an error return condition.

The returned value can be used asUsage member of thd©3DVERTEXELEMENT9 struct to create a
vertex declaration for a shadeBee the D3D9 documentation for the full details on declariedex
declarations in D3D9.

EXAMPLE S

D3DVERTEXELEMENT?9 elt =

{
0,0,
D3DDECLTYPE_FLOATS3,
D3DDECLMETHOD_DEFAULT,
cgD3D9ResourceToDeclUsage(CG_TEXCOORD3),
cgD3D9GetParameterResourcelndex(CG_TEXCOORD3)

ERRORS
None.

HI STORY
cgD3D9Resourc efoDeclUsageas introduced in Cg 1.1.

SEE ALSO
cgD3D9GetVertexDeclaration, cgD3D9ValidateVertexDeclaration
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cgD3D9SetDeice(3) CgDirect3D9 Runtime API cgD3D9SetDevice(3)

NAM E
cgD3D9Sd Device— set the D3D device

SYNOPSS
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetDevice( IDirect3DDevice9 * device );

PARAMETERS
device  Pointerto anl Dired3DDexce9interface that the expanded intcé will use for ay D3D-
specific routine it may call. This parameter carNl to free all D3D resources used by the
expanded interface and reneits reference to the D3D device.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd Device informs the expanded interface of thevnB3D device. Thiswill destroy any D3D
resources for programs previously loaded with cgD3D9LoadProgram and usewtti23Bedevice to
recreate them. The expanded interface will increment the reference count to the D3D device, so this
function must gentually be called wittNULL to release that reference so D3D can be properly skut.do

If dewice is NULL , dl D3D resources for programs preusly loaded with cgD3D9LoadProgram are
destryed. Havever, these programs are still considered managed byxih@nded interface, so if awe
D3D device is set later these programs will be recreated usingwhe3ig device.

If a new device is being set, all D3D resources for programs previously loaded with cgD3D9LoadProgram
are rebuilt using the medevice. All shadowed parameters for these programs are maintained across D3D
device changes except texture parameters. Since textures in D3D are bound to a particulavi@3D de
these resources cannot beesbacross device change$Vhen these textures are recreated for the D8aD

device, thg must be re-bound to the sampler parameter.

Note that callingegD3D9SdDexcefNULL ) does not destyoany core runtime resource€Gprograms
CGparamders etc.) used by the expanded intmé. Thesemust be destroyed seperately using
cgDestroyProgram and cgDestroyContext.

EXAMPLE S
/I pDev is an IDirect3DDevice9 interface initialized elsewhere

cgD3D9SetDevice(pDev);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

HI STORY
cgD3D9Sd Devicewas introduced in Cg 1.1.

SEE ALSO
cgD3D9GetDevice, cgDestroyProgram, cgDestroyContext, cgD3D9LoadProgram
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cgD3D9SetManagesktureRarameters(3) CBirect3D9 Runtime APl cgD3D9SetManagedureParameters(3)

NAM E
cgD3D9SdM anageTextureParameters— set the manage texture parameters flag for a context
SYNOPIS
#include <Cg/cgD3D9.h>
void cgD3D9SetManageTextureParameters( CGcontext context,
CGbool flag );
PARAMETERS
contxt Thecontext in which the automatic texture management behavior will be changed.
flag Aboolean switch which controls automatic texture management by the runtime.
RETURN VALUES
None.
DESCRI PTION

By default, cgD3D9 does not managey aexture state in D3D. It is up to the user to enable and disable

textures using D3D. This behavior is the default voi@ conflicts with texture state on geometry that’
rendered with the fixed function pipeline or without cgD3D9.

If automatic texture management is desiregD3D9SaM anageTextureParameters may be called with
flag set taCG_TRUE before cgD3D9BindProgram is calleWheneer cgD3D9BindProgram is called, the
cgD3D9 runtime will mak dl the appropriate texture parameter calls on the applicatimalf.

Calling cgD3D9SdM anageTextureParameterswith flag set toaCG_FALSE will disable automatic tdure
management.

NOTE: When cgD3D9SdM anageTextureParametersis set toCG_TRUE, gpplications should not mak

texture state change calls to D3D after calling cgD3D9BindProgram, unless the application is trying to

override some parts of cgD3DOtEexture management.

EXAMPLE S
/I Enable automatic texture management
cgD3D9SetManageTextureParmeters( pCtx, CG_TRUE );

ERRORS
None.

HI STORY
cgD3D9SdM anageTextureParameterswas introduced in Cg 1.5.

SEE ALSO
cgD3D9GetManagestureParameters, cgD3D9BindProgram
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cgD3D9SetSamplerState(3) Cirect3D9 Runtime API cgD3D9SetSamplerState(3)

NAM E
cgD3D9Sd SamplerSae— set the state associated with a sampler parameter

SYNOPS S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetSamplerState( CGparameter param,
D3DSAMPLERSTATETYPE type,
DWORD value );

PARAMETERS
param  Thesampler parameter whose state is to be set.

type TheD3D sampler state to set.

vaue A value appropriate fotype See the D3D documentation for appropriate values for ealith v
type.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd SamplerSaesets the state associated with a sampler parameter.

EXAMPLE S
/I param is a CGparameter handle of type sampler

/I Set this sampler for tri-linear filtering

cgD3D9SetSamplerState(param, D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
cgD3D9SetSamplerState(param, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);

cgD3D9SetSamplerState(param, D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_INVALIDPROFILE is returned ifparamss profile is not a supported D3D profile.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned iformgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTSAMPLER is returned ifparam is not a sampler.

CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd SamplerSaewas introduced in Cg 1.1.

SEE ALSO
cgD3D9Seté&xture, cgD3D9Sed@xtureWrapMode
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cgD3D9Set&xture(3) CgDirect3D9 Runtime API cgD3D9SetRure(3)

NAM E
cgD3D9Sd Texture — set the texture for a sampler parameter

SYNOPIS
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetTexture( CGparameter param,
IDirect3DBaseTexture9 * texture );

PARAMETERS
param  Thesampler parameter whose values are to be set.

texture  Pointetto anll Dired3DBaseTexture9 the texture to set fqrar am.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd Texture sets the texture for a sampler parameter.

When parameter shadowing is enabled, the D3D runtime will maintain a referencd(iite) to

texture, so @are must be taken to set the parameter batduih when the texture is no longer needed.
Otherwise the reference count will not reach zero and iterés resources will not get destroyed. When
destrging the program that the parameter is associated with, all references to these textures are
automatically remeed.

EXAMPLE S
/I param is a CGparameter handle of type sampler
/[ tex is an IDirect3DTexture9* intialized elswhere

cgD3D9SetTexture(param, tex);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_INVALIDPROFILE is returned ifparamss profile is not a supported D3D profile.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned iformgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTSAMPLER is returned ifparam is not a sampler.

CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd Texture was introduced in Cg 1.1.

SEE ALSO
cgD3D9SetSamplerState, cgD3D9S=tlireWrapMode
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cgD3D9Set&xtureRarameter(3) Cirect3D9 Runtime API cgD3D9SetRureParameter(3)

NAM E
cgD3D9Sd TextureParameter — sets the value of a texture parameter

SYNOPIS
#include <Cg/cgD3D9.h>

void cgD3D9SetTextureParameter( CGparameter param,
IDirect3DBaseTexture9 * texture );

PARAMETERS
param  Thedexture parameter that will be set.

texture  AnD3D texture to which the parameter will be set.

RETURN VALUES
None.

DESCRI PTION
cgD3D9Sd TextureParameter sets the value of a texture parameter torangD3D9 texture object.

cgD3D9Sd TextureParameter is to be used for setting texture parameters in a CgFetteihstead of
cgD3D9Setéxture.

EXAMPLE S
IDirect3DTexture9 *myTexture;
/I Assume myTexture is loaded here...

/[ param is an effect sampler parameter
cgD3D9SetTextureParameter( param, myTexture );

ERRORS
CG_INVALID_PARAM_HANDLE_ERRROR is generated if param is not a valid parameter handle.

HI STORY
cgD3D9Sd TextureParameterwas introduced in Cg 1.5.

SEE ALSO
cgD3D9GetExtureParametecgD3D9SetManagesktureParameters
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cgD3D9Set&xtureWrapMode(3) Cirect3D9 Runtime API cgD3D9SetRureWrapMode(3)

NAM E
cgD3D9Sd TextureWrapMode — set the texture wrap mode for a sampler parameter

SYNOPI S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetTextureWrapMode( CGparameter param,
DWORD value );

PARAMETERS
param  Thesampler parameter whose wrap mode is to be set.

vaue The texture wrap mode. vdue can be zero (0) or a combination &3DWRAP_U,
D3DWRAP_V, and D3DWRAP_W. See the D3D documentation for an explanation wfute
wrap modes3DRS WRAPO-7).

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd TextureWrapMode sets the texture wrap mode associated with a sampler parameter.

EXAMPLE S
/[ param is a CGparameter handle of type sampler

/I Set this sampler for wrapping in 2D
cgD3D9SetTextureWrapMode(param, D3SDWRAP_U 0 D3DWRAP_V);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_INVALIDPROFILE is returned ifparamss profile is not a supported D3D profile.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned iformgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTSAMPLER is returned ifparam is not a sampler.

CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd TextureWrapMode was introduced in Cg 1.1.

SEE ALSO
cgD3D9Seté&xture, cgD3D9SetSamplerState
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cgD3D9SetUniform(3) Cirect3D9 Runtime API cgD3D9SetUniform(3)

NAM E
cgD3D9Sd Uniform — set the value of a uniform parameter

SYNOPI S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetUniform( CGparameter param,
const void * values );

PARAMETERS
param  Theparameter whose values are to be patam must be a uniform parameter that is not a
sampler.

values Thevaues to which to separam. The amount of data required depends on the type of
parameterbut is alvays specified as an array of one or more floating pa@htes. Theaype is
vad* so a compatible user-defined structure can be passed in without type-cddsag.
cgD3D9TypeToSize to determinevinonary values are required for a particular type.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd Uniform sets the value for a uniform parametéidl values should be of type float. There is
assumed to be enough values to set all elements of the parameter.

EXAMPLE S
/[ param is a CGparameter handle of type float3
/I matrixParam is a CGparameter handle of type float2x3
/[ arrayParam is a CGparameter handle of type float2x2[3]

/I intialize the data for each parameter
D3DXVECTORS3 paramData(1,2,3);
float matrixData[2][3] =

{
0,1,2,
34,5

¥

float arrayData[3][2][2] =

{
0,1,
2,3,
4,5,
6,7,
8.9,
0,1

¥

/I set the parameters

cgD3D9SetUniform(param, paramData);
cgD3D9SetUniform(matrixParam, matrixData);

/[ you can use arrays, but you must set the entire array
cgD3D9SetUniform(arrayParam, arrayData);
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cgD3D9SetUniform(3) Cirect3D9 Runtime API cgD3D9SetUniform(3)

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned iformgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd Uniform was introduced in Cg 1.1.

SEE ALSO
cgD3D9SetUniformArray cgD3D9SetUniformMatrix, cgD3D9SetUniformMatrixArray
cgD3D9TypeToSize
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cgD3D9SetUniformArray(3) Cdirect3D9 Runtime API cgD3D9SetUniformArray(3)

NAM E
cgD3D9Sd UniformAmay - set the elements of an array of uniform parameters

SYNOPI S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetUniformArray( CGparameter param,
DWORD offset,
DWORD numltems,
const void * values );

PARAMETERS
param  Theparameter whose array elements are to be set. It must be a uniform parameter that is not a
sampler.

offset  Theoffset at which to start setting array elements.

numitems
The number of array elements to set.

vaues Anarray of floats, the elements in the array to set for param. The amount of data required
depends on the type of paramebett is alvays specified as an array of one or more floating point
values. Thetype isvad* so a compatible user-defined structure can be passed in without type-
casting. UsecgD3D9Type®Size to determine momary values are required for a particular
type. Thissize multiplied bynumitemsis the number of values this function expects.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd UniformAmay  sets the elements for an array of uniform parameters. All values should be of
type float. There is assumed to be enough values to set all specified elements of the array.

EXAMPLE S
/[ param is a CGparameter handle of type float3
/[ arrayParam is a CGparameter handle of type float2x2[3]

/l intialize the data for each parameter
D3DXVECTORS3 paramData(1,2,3);
float arrayData[2][2][2] =

{
0,1,
2,3,
4,5,
6,7
h

/I non-arrays can be set, but only when offset=0 and numitems=1.
cgD3D9SetUniformArray(param, parambData, 0, 1);

/I set the 2nd and 3rd elements of the array
cgD3D9SetUniform(arrayParam, arrayData, 1, 2);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.
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cgD3D9SetUniformArray(3) Cdirect3D9 Runtime API cgD3D9SetUniformArray(3)

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_NULLWALUE is returned ifvauesis NULL .

CGD3D9ERR_OUTOFRANGE is returned ifoff s# plusnumltemsis out of the range qfar am.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd UniformAmay  was introduced in Cg 1.1.

SEE ALSO
cgD3D9SetUniform, cgD3D9SetUniformMatrix, cgD3D9SetUniformMatrixAregyD3D9TypeToSize
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cgD3D9SetUniformMatrix(3) Cirect3D9 Runtime API cgD3D9SetUniformMatrix(3)

NAM E
cgD3D9Sd UniformMatix — set the values of a uniform matrix parameter

SYNOPI S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetUniformMatrix( CGparameter param,
const D3DMATRIX * matrix );

PARAMETERS
param  Theparameter whose values are to be set. It must be a uniform matrix parameter.

matrix ~ Thematrix to set for the parametdihe uppetleft portion of the matrix is extracted to fit the size
of param.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd UniformMatix  sets the values of a uniform matrix parameter.

EXAMPLE S
/I matrixParam is a CGparameter handle of type float3x2
/[ arrayParam is a CGparameter handle of type float4x4[2]

/l intialize the data for each parameter
D3DXMATRIX matTexTransform(
0.5f, 0, 0,0,
0, 0.5f, 0, O,
0.5f, 0.5f, 0, O,
0, 0, 0,0
);
D3DXMATRIX matRot[2];
D3DXMatrixRotationAxis(&matRot[0], &D3DXVECTOR3(0,0,1), D3DX_PI*0.5f);
D3DXMatrixRotationAxis(&matRot[1], &D3DXVECTOR3(0,1,0), D3DX_PI*0.5f);

/I only use the upper-left portion
cgD3D9SetUniform(matrixParam, &matTexTransform);
/[ you can use arrays, but you must set the entire array
cgD3D9SetUniform(arrayParam, matRot);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTMATRIX is returned ifparam is not a matrix.

CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd UniformMatix  was introduced in Cg 1.1.
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cgD3D9SetUniformMatrix(3) Cirect3D9 Runtime API cgD3D9SetUniformMatrix(3)

SEE ALSO
cgD3D9SetUniform, cgD3D9SetUniformMatrixArraggD3D9TypeToSize
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cgD3D9SetUniformMatrixArray(3) Cdirect3D9 Runtime API cgD3D9SetUniformMatrixArray(3)

NAM E
cgD3D9Sd UniformMatixAray - set the elements for an array of uniform matrix parameters

SYNOPI S
#include <Cg/cgD3D9.h>

HRESULT cgD3D9SetUniformMatrixArray( CGparameter param,
DWORD offset,
DWORD numlitems,
const D3DMATRIX * matrices );

PARAMETERS
param  Theparameter whose array elements are to be set. It must be a uniform matrix parameter.

offset  Theoffset at which to start setting array elements.

numitems
The number of array elements to set.

matrices Ararray of matrices to set fparam. The upper-left portion of each matrix is extracted to fit the
size of the input parametenumltemsmatrices are expected to be passed to the function.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9Sd UniformMatixAmray  sets the elements for an array of uniform matrix parameters.

EXAMPLE S
/I matrixParam is a CGparameter handle of type float3x2
/[ arrayParam is a CGparameter handle of type float4x4[4]

/l intialize the data for each parameter
D3DXMATRIX matTexTransform(

0.5f1,0, 0,0,
0 , 0.5f, 0,0,
0.5f,0.5f, 0,0,

0 , 0, 0,0

);

D3DXMATRIX matRot[2];

D3DXMatrixRotationAxis(&matRot[0], &D3DXVECTOR3(0,0,1), D3DX_PI*0.5f);
D3DXMatrixRotationAxis(&matRot[1], &D3DXVECTOR3(0,1,0), D3DX_PI*0.5f);

/I only use the upper-left portion.

/I non-arrays can be set, but only when offset=0 and numitems=1.
cgD3D9SetUniformArray(matrixParam, &matTexTransform, 0, 1);
/I set the 3rd and 4th elements of the array
cgD3D9SetUniformArray(arrayParam, matRot, 2, 2);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.
CGD3D9ERR_NOTMATRIX is returned ifparam is not a matrix.
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cgD3D9SetUniformMatrixArray(3) Cdirect3D9 Runtime API cgD3D9SetUniformMatrixArray(3)

CGD3D9ERR_NOTUNIFORM is returned ifparam is not a uniform parameter.
CGD3D9ERR_NULLWALUE is returned iimatricesis NULL .

CGD3D9ERR_OUTOFRANGE is returned ifoff s plusnumltemsis out of the range qfar am.
CGD3D9ERR_INVALIDPARAM is returned if the parameter fails to set foy ather reason.

HI STORY
cgD3D9Sd UniformMatixAmray — was introduced in Cg 1.1.

SEE ALSO
cgD3D9SetUniform, cgD3D9SetUniformArraggD3D9SetUniformMatrix, cgD3D9TypeToSize
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cgD3D9TranslateCGerror(3) COirect3D9 Runtime API cgD3D9TranslateCGerror(3)

NAM E
cgD3D9TranslateCGeror — corvert a Cg runtime error into a string

SYNOPI S
#include <Cg/cgD3D9.h>

const char * cgD3D9TranslateCGerror( CGerror error );

PARAMETERS
error Theerror code to translate. Can be a core runtime error or a D3D runtime error.

RETURN VALUES
Returns a pointer to a string describemor .

DESCRI PTION
cgD3D9TranslateCGeror corverts a Cg runtime error into a string. This routine should be called instead
of the core runtime routine cgGetErrorString because it will also translate errors that the Cg D3D runtime
generates.

This routine will typically be called in debugging situations such as inside an error callback set using
cgSetErrorCallback.

EXAMPLE S
char buf[512];
CGerror error = cgGetLastError();
if (error = CG_NO_ERROR)

{
sprintf(buf, "An error occurred. Error description: '%s’\n",
cgD3D9TranslateCGerror(error));
OutputDebugString(buf);
}
ERRORS
None.
HI STORY
cgD3D9TranslateCGeror was introduced in Cg 1.1.
SEE ALSO

cgGetErrorString, cgSetErrorCallback
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cgD3D9TranslateHRESUI(3) CgDirect3D9 Runtime API cgD3D9TranslateHRESULT(3)

NAM E
cgD3D9TranslateHRESUWIT - cornvert anHRESULT into a string
SYNOPIS
#include <Cg/cgD3D9.h>
const char * cgD3D9TranslateHRESULT( HRESULT hr );
PARAMETERS
hr TheHRESULT to translate. Can be a geneiRESULT or a D3D runtime error.
RETURN VALUES
Returns a pointer to a string describing the error.
DESCRI PTION

cgD3D9TranslateHRESUWIT corverts anHRESULT into a string. This routine should be called instead of
DXGe ErrarDeschption9 because it will also translate errors that the Cg D3D runtime generates.

This routine will typically be called in debugging situations such as inside an error callback set using
cgSetErrorCallback.

EXAMPLE S
char buf[512];
HRESULT hres = cgD3D9GetLastError();
if (FAILED(hres))

sprintf(buf, "A D3D error occurred. Error description: '%s"\n",
cgD3D9TranslateHRESULT(hres));

OutputDebugString(buf);
}
ERRORS
None.
HI STORY
cgD3D9TranslateHRESUWIT was introduced in Cg 1.1.
SEE ALSO

cgD3D9TranslateCGerroegGetErrorString, cgSetErrorCallback
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cgD3D9Type®Size(3) Cdoirect3D9 Runtime API cgD3D9TypeToSize(3)

NAM E
cgD3D9TypeloSize- get the size of a CGtype enumerated type

SYNOPIS
#include <Cg/cgD3D9.h>

DWORD cgbD3D9TypeToSize( CGtype type );

PARAMETERS
type Membeiof the CGtypeenumerated type whose size is to be returned.

RETURN VALUES
Returns the size dfpein terms of consecwe floating point values.

Returns0if the type does not ke an inherent size. Sampler types fall into this category.

DESCRI PTION
cgD3D9TypeloSizeretrieves the size of &€Gtypeenumerated type in terms of conseaitiloating point
values.

If the type does not lva an inherent size, the return value is 0. Sampler types fall into this category.

EXAMPLE S
/I param is a CGparameter initialized earlier

DWORD size = cgD3D9TypeToSize(cgGetParameterType(param));
/I (sanity check that parameters have the expected size)

assert(cgD3D9TypeToSize(cgGetParameterType(vsModelView)) == 16);
assert(cgD3D9TypeToSize(cgGetParameterType(psColor)) == 4);

ERRORS
None.

HI STORY
cgD3D9TypeNoSizewas introduced in Cg 1.1.

SEE ALSO
cgD3D9ResourceToDeclUsage, cgD3D9GetVertexDeclaration, cgD3D9ValidateVertexDeclaration
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cgD3D9UnloadAllPrograms(3) Coirect3D9 Runtime API cgD3D9UnloadAllPrograms(3)

NAM E
cgD3D9UnloadAll Pregrams— unload all D3D programs

SYNOPI S
#include <Cg/cgD3D9.h>

void cgD3D9UnloadAllPrograms( void );

PARAMETERS
None.

RETURN VALUES
None.

DESCRI PTION
cgD3D9%UnloadAll Pregramsunloads all of the currently loaded D3D programs.

See cgD3D9UnloadProgram for details on what the runtime does when unloading a program.

EXAMPLE S
/[ unload all D3D programs

cgD3D9UnloadAllPrograms();

ERRORS
None.

HI STORY
cgD3D9UnloadAll Prmgramswas introduced in Cg 1.5.

SEE ALSO
cgD3D9UnloadProgram
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cgbD3D9UnloadProgram(3) dgirect3D9 Runtime API cgD3D9UnloadProgram(3)

NAM E
cgD3D9UnloadPrmgram — destroy D3D shader and disable use of expanded interface routines

SYNOPIS
#include <Cg/cgD3D9.h>

HRESULT cgD3D9UnloadProgram( CGprogram program );

PARAMETERS
program Theprogram for which to disable expanded interface manageniértCGprogram handle is
still valid after this call.

RETURN VALUES
ReturnsD3D_OK if the function succeeds.

Returns the D3D failure code if the function fails due to a D3D call.

DESCRI PTION
cgD3D9UnloadPrmgram destrgs the D3D shader for a program and disables usepaineled intedce
routines for that program.

This call does not desyahe CGprogram itself. It only destroys the resources used by tkpaaded
interface, such as the D3D shader object and saadaved parameters. Use the core runtime function
cgDestrgProgram to free th€Gprmgram itself. Also note that freeing £Gpr@gram using the core
runtime implicitly calls this routine tovaid resource leaks.

This call is only necessary if specific lifetime control of expanded interface resources outside the lifetime of

their associate@Gprogram is desired.For instance, if the expanded intcé is no longer used, but the
CGpragram handle will still be used.

EXAMPLE S
/I prog is a CGprogram initialized elsewhere

HRESULT hres = cgD3D9UnloadProgram(prog);

ERRORS
cgD3D9Failled is generated if a D3D function returns an error.

CGD3D9ERR_NOTLMADED is returned ifprmgram was rot loaded with the cgD3D9LoadProgram.

CGD3D9ERR_NODEVICE is returned if a required D3D device N&JLL . This usually occurs when an
expanded interface routine is called but a D3D device has not been set with cgD3D9SetDevice.

HI STORY
cgD3D9UnloadPrmgram was introduced in Cg 1.1.

SEE ALSO
cgD3D9UnloadAllPrograms, cgDestroyProgram
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cgD3D9ValidateVerteDeclaration(3) Cdirect3D9 Runtime API cgD3D9ValidateVertexDeclaration(3)

NAM E
cgD3D9ValidateVertexDeclaration — validate a custom D3D9 vexteeclaration stream
SYNOPI S
#include <Cg/cgD3D9.h>
CGbool cgD3D9ValidateVertexDeclaration( CGprogram program,
const D3ADVERTEXELEMENT9 * decl );
PARAMETERS
program Theprogram to test for compatibility.
decl TheD3D9 custom ertex declaration stream to test for compatibilitf must be terminated by
D3DDECL_END().
RETURN VALUES

ReturnsCG_TRUE if the vertex stream is compatible.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgD3D9ValidateVertexDeclaration tests a custom D3D%tvtex declaration stream for compatibility with
the inputs expected by a program.

For a wertex stream to be compatible with a programexpected inputs it must ka a
D3DVERTEXELEMENTY element for each varying input parameter that the program uses.

EXAMPLE S
/I Decl is a custom vertex declaraton already setup

CGbool ret = cgD3D9ValidateVertexDeclaration( program, Decl );
if( ret == CG_FALSE)
printf( "Vertex declaration not compatable with "
"the program’s varying parameters.\n" );

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if program is not a valid program handle.

HI STORY
cgD3D9ValidateVertexDeclaration was introduced in Cg 1.1.

SEE ALSO
cgD3D9ResourceToDeclUsage
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cgbD3D8BindProgram(3) CBirect3D8 Runtime API

NAM E
cgD3D8BindPrmgram — activate a program with D3D
SYNOPSS
#include <Cg/cgD3D8.h>
HRESULT cgD3D8BindProgram( CGprogram prog );
PARAMETERS
program ACGpragram handle, the program to agdte with D3D.
RETURN VALUES

cgD3D8BindPragram returnsD3D_OK if the function succeeds.

If the function fails due to a D3D call, that D3D failure code is returned.

DESCRI PTION
cgD3D8BindPrmgram doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8BindPragram was introduced in Cg 1.1.

SEE ALSO
cgD3D9BindProgram
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cgD3D8EnableDebug@cing(3) CdDirect3D8 Runtime API

NAM E
cgD3D8EnableDebugTlracing — to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

void cgD3D8EnableDebugTracing( CGbool enable );

PARAMETERS
to-be-written
to-be-written

RETURN VALUES
None.

or

cgD3D8EnableDebugTlracing returnsto-be-written

DESCRI PTION
cgD3D8EnableDebugTlracing doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8EnableDebugTlracing was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8EnableParameterShadiog(3) CgDirect3D8 Runtime API cgD3D8EnableParameterShadowing(3)

NAM E
cgD3D8EnableParameterShadwing — to-be-written

SYNOPS S
#include <Cg/cgD3D8.h>

HRESULT cgD3D8SetTextureWrapMode( CGparameter param,
DWORD value );

PARAMETERS
to-be-written
to-be-written

RETURN VALUES
None.

or

cgD3D8EnableParameterShadwing returnsto-be-written

DESCRI PTION
cgD3D8EnableParameterShadwing doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8EnableParameterShaadwing was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8GetDeice(3) CgDirect3D8 Runtime API

NAM E
cgD3D8GdDexce - to-be-written

SYNOPS S
#include <Cg/cgD3D8.h>

IDirect3DDevice8* cgD3D8GetDevice();

PARAMETERS
to-be-written
to-be-written

RETURN VALUES
None.

or

cgD3D8GdDexcereturnsto-be-written

DESCRIPTION
cgD3D8GdDexcedoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8GdDexcewsas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8GetLastError(3) CBirect3D8 Runtime API cgD3D8GetLastError(3)

NAM E
cgD3D8GdL asErrmr — to-be-written

SYNOPSS
#include <Cg/cgD3D8.h>

HRESULT cgD3D8GetLastError();

PARAMETERS
None

RETURN VALUES
None.

or

cgD3D8GdL adErrmr returnsto-be-written

DESCRIPTION
cgD3D8GdL adErrmr doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8GdL ad Errer was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8GetLatestPelProfile(3) CdDirect3D8 Runtime API

NAM E
cgD3D8GdL at et Pixd Prafile — to-be-written

SYNOPIS
#include <Cg/cgD3D8.h>

CGprofile cgD3D8GetLatestPixelProfile();

PARAMETERS
to-be-written
to-be-written

RETURN VALUES
None.

or

cgD3D8GdL ated Pixd Profile returnsto-be-written

DESCRI PTION
cgD3D8GdIL ated Pixd Profile doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8GdL ated Pixd Profile was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8GetLatestVerigrofile(3) CgDirect3D8 Runtime API

NAM E
cgD3D8GdL at et VertexProfile — to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

CGprofile cgD3D8GetLatestVertexProfile();

PARAMETERS
None

RETURN VALUES
None.

or

cgD3D8GdL atedVertexProfile returnsto-be-written

DESCRIPTION
cgD3D8GdL at et VertexProfile doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8GdL atedVertexProfile was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text

Cg Toolkit 2.2

cgD3D8GetLatestVertexProfile(3)

571



cgD3D8GetOptimalOptions(3) dgirect3D8 Runtime API

NAM E
cgD3D8Ga Optima Options— to-be-written

SYNOPSS
#include <Cg/cgD3D8.h>

char const* cgD3D8GetOptimalOptions( CGprofile profile );

PARAMETERS
profile  Cg profile for which to get optimal options.

RETURN VALUES
None.

or

cgD3D8Ga Optima Optionsreturnsto-be-written

DESCRIPTION
cgD3D8Ga Optima Optionsdoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Gd Optima Optionswas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8GetVerteDeclaration(3) Cdirect3D8 Runtime API cgD3D8GetVertexDeclaration(3)

NAM E
cgD3D8GdVertexDeclaration — to-be-written

SYNOPIS

#include <Cg/cgD3D8.h>

cgD3D8GetVertexDeclaration prototype goes here.

CGbool cgD3D8GetVertexDeclaration( CGprogram prog,

DWORD decl[MAX_FVF_DECL_SIZE] );

PARAMETERS

to-be-written
to-be-written

RETURN VALUES
None.

or

cgD3D8Gd VertexDeclaration returnsto-be-written

DESCRIPTION
cgD3D8GdVertexDeclaration doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8GdVertexDeclaration was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8IsParameterShasdimgEnabled(3) Cdpirect3D8 Runtime API cgD3D8IsParameterShadowingEnabled(3)

NAM E
cgD3DdsParameterShadwingEnabled- to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

CGbool cgD3D8IsParameterShadowingEnabled( CGprogram prog );

PARAMETERS
prog Cg program for which to query if parameter shadowing is enabled.

RETURN VALUES
None.

or

cgD3DdsParameterShadwing Enabledreturnsto-be-written

DESCRI PTION
cgD3DdsParameterShadwingEnableddoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8asParameterShadwingEnabledwas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8IsProgramLoaded(3) @yrect3D8 Runtime API

NAM E
cgD3D8sProgramlLoaded- to-be-written

SYNOPS S
#include <Cg/cgD3D8.h>

CGbool cgD3D8IsProgramLoaded( CGprogram prog );

PARAMETERS
prog Cg program handle.

RETURN VALUES
None.

or

cgD3D8sProgramloadedreturnsto-be-written

DESCRIPTION
cgD3D8sProgramlLoadeddoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8sProagramlLoadedwas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8LoadProgram(3) Coirect3D8 Runtime API
NAM E

cgD3DAL oadPrmgram - to-be-written
SYNOPI S

#include <Cg/cgD3D8.h>

HRESULT cgD3D8LoadProgram( CGprogram prog,

CGbool paramShadowing,
DWORD assemFlags,
DWORD vshaderUsage,

const DWORD* vertexDecl );

PARAMETERS
prog Cg program handle.

paramShadowing
Boolean for whether parameter shadowing should occur.

assemFlags
Flags passed to the assembiler.

vsharedUsge
to-be-written

vertexDecl
to-be-written

RETURN VALUES
None.

or

cgD3DAL oadPrmgram returnsto-be-written

DESCRIPTION
cgD3DA. oadPrmgram doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3DAL oadProgram was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8ResourceTolnputister(3) CdDirect3D8 Runtime API cgD3D8ResourceTolnputRegister(3)

NAM E
cgD3D8Resourc elolinputRegister — to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

DWORD cgb3D8ResourceTolnputRegister( CGresource resource );

PARAMETERS
resource to-be-written

RETURN VALUES
None.

or

cgD3D8Resourc elolnputRegister returnsto-be-written

DESCRI PTION
cgD3D8Resourc elolinputRegister doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Resourc elolnputRegisterwas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8SetDeice(3) CgDirect3D8 Runtime API

NAM E
cgD3D8Sd Dexice - to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

HRESULT cgD3D8SetDevice( IDirect3DDevice8* pDevice );

PARAMETERS
pDevice to-be-written

RETURN VALUES
None.

or

cgD3D8Sd Dexicereturnsto-be-written

DESCRIPTION
cgD3D8Sd Dexicedoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd Devicewas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8Set&xture(3) CgDirect3D8 Runtime API

NAM E
cgD3D8Sd Texture — to-be-written

SYNOPS S
#include <Cg/cgD3D8.h>

HRESULT cgD3D8SetTexture( CGparameter
IDirect3DBaseTexture8* tex );

PARAMETERS
param Cg parameter handle.

tex to-be-written

RETURN VALUES
None.

or

cgD3D8Sd Texture returnsto-be-written

DESCRIPTION
cgD3D8Sd Texture doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written
HI STORY

cgD3D8Sd Texture was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8Seté&xtureStageState(3) @girect3D8 Runtime API cgD3D8SetRureStageState(3)

NAM E
cgD3D8Sd Texture Stage State to-be-written
SYNOPS S
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetTextureStageState( CGparameter param,
D3DTEXTURESTAGESTATETYPE type,
DWORD value );
PARAMETERS

param Cg parameter handle.
type to-be-written
value to-be-written

RETURN VALUES
None.

or

cgD3D8Sd Texture Stage Stateturnsto-be-written

DESCRI PTION
cgD3D8Sd Texture Stage Statoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd Texture Stage Stat@as introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8Seté&xtureWrapMode(3) Cirect3D8 Runtime API cgD3D8SetRtureWrapMode(3)

NAM E
cgD3D8Sd TextureWrapMode — to-be-written
SYNOPIS
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetTextureWrapMode( CGparameter param,
DWORD value );
PARAMETERS

param Cg parameter handle.
value to-be-written

RETURN VALUES
None.

or

cgD3D8Sd TextureWrapMode returnsto-be-written

DESCRI PTION
cgD3D8Sd TextureWrapMode doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd TextureWrapMode was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8SetUniform(3) Cirect3D8 Runtime API

NAM E
cgD3D8Sd Uniform — to-be-written
SYNOPS S
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetUniform( CGparameter param,
const void* floats );
PARAMETERS

param Cg parameter handle.
floats to-be-written

RETURN VALUES
None.

or

cgD3D8Sd Uniform returnsto-be-written

DESCRIPTION
cgD3D8Sd Uniform doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd Uniform was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8SetUniformArray(3) C®irect3D8 Runtime API cgD3D8SetUniformArray(3)

NAM E
cgD3D8Sd UniformAmay - to-be-written
SYNOPI S
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetUniformArray( CGparameter param,
DWORD offset,
DWORD numitems,
const void* values );
PARAMETERS

param Cg parameter handle.
offset to-be-written

numltems
to-be-written

values to-be-written

RETURN VALUES
None.

or

cgD3D8Sd UniformAmay returnsto-be-written

DESCRI PTION
cgD3D8Sd UniformAmay doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd UniformAmay  was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8SetUniformMatrix(3) Cirect3D8 Runtime API cgD3D8SetUniformMatrix(3)

NAM E
cgD3D8Sd UniformMatix — to-be-written
SYNOPSS
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetUniformMatrix( CGparameter param,
const D3DMATRIX* matrix );
PARAMETERS

param Cg parameter handle.
matrix  to-be-written

RETURN VALUES
None.

or

cgD3D8Sd UniformMatix returnsto-be-written

DESCRIPTION
cgD3D8Sd UniformMatix doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd UniformMatix  was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8SetUniformMatrixArray(3) Cdirect3D8 Runtime API cgD3D8SetUniformMatrixArray(3)

NAM E
cgD3D8Sd UniformMatixAmray - to-be-written
SYNOPI S
#include <Cg/cgD3D8.h>
HRESULT cgD3D8SetUniformMatrixArray( CGparameter param,
DWORD offset,
DWORD numitems,
const D3DMATRIX* matrices );
PARAMETERS

param Cg parameter handle.
offset to-be-written

numltems
to-be-written

matrices to-be-written

RETURN VALUES
None.

or

cgD3D8Sd UniformMatixAmray  returnsto-be-written

DESCRI PTION
cgD3D8Sd UniformMatixAmray  doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8Sd UniformMatixAmray  was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8TranslateCGerror(3) CDirect3D8 Runtime API

NAM E
cgD3D8Tlranslate CGeror — to-be-written

SYNOPS S
#include <Cg/cgD3D8.h>

const char* cgD3D8TranslateCGerror( CGerror error );

PARAMETERS
error  Cg error code.

RETURN VALUES
None.

or

cgD3D8Translate CGeror returnsto-be-written

DESCRIPTION
cgD3D8TranslateCGeror doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8IranslateCGeror was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgD3D8TranslateHRESUI(3) CgDirect3D8 Runtime API

NAM E
cgD3D8TranslateHRES U - to-be-written

SYNOPIS
#include <Cg/cgD3D8.h>

const char* cgD3D8TranslateHRESULT( HRESULT hr);

PARAMETERS
hr to-be-written

RETURN VALUES
None.

or

cgD3D8TranslateHRESUT returnsto-be-written

DESCRIPTION
cgD3D8TranslateHRESUWIT doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8IranslateHRESUWIT was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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NAM E
cgD3D8TypeloSize- to-be-written

SYNOPIS
#include <Cg/cgD3D8.h>

DWORD cgb3D8TypeToSize( CGtype type );

PARAMETERS
type Cg type enumerant.

RETURN VALUES
None.

or

cgD3D8TypeNoSizeeturnsto-be-written

DESCRIPTION
cgD3D8TypeToSizedoesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8TypeNoSizewas introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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cgbD3D8UnloadProgram(3) dgirect3D8 Runtime API

NAM E
cgD3D8Unload Prmgram — to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

HRESULT cgD3D8UnloadProgram( CGprogram prog );

PARAMETERS
prog Cg program handle.

RETURN VALUES
None.

or

cgD3D8Unload Prmgram returnsto-be-written

DESCRIPTION
cgD3D8UnloadPrmgram doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8UnloadPrmgram was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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NAM E
cgD3D8ValidateVertexDeclaration — to-be-written

SYNOPI S
#include <Cg/cgD3D8.h>

CGbool cgD3D8ValidateVertexDeclaration( CGprogram prog,
const DWORD* decl );

PARAMETERS
prog Cg program handle.

decl to-be-written

RETURN VALUES
None.

or

cgD3D8ValidateVertexDeclaration returnsto-be-written

DESCRIPTION
cgD3D8ValidateVertexDeclaration doesto-be-written

EXAMPLE S
/I example code to-be-written

ERRORS
None.

or

to-be-written

HI STORY
cgD3D8ValidateVertexDeclaration was introduced in Cg 1.1.

SEE ALSO
functionltext, function2text
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NAM E
arbfpl - OpenGL fragment profile for multi-vendor ARB_fragment_program extension

SYNOPS S
arbfpl

DESCRI PTION
This OpenGL profile corresponds to the per-fragment functionality introduced byr€eétX and other
DirectX 9 GPUs. This profile is supported byyadpenGL implementation that conformantly implements
ARB_fragment_program.

The compiler output for this profile conforms to the assembly format defined by
ARB_fragnent_pr@gram.

Data-dependent loops are not allowed; all loops must be unrollable.
Conditional expressions are supported without branching so both conditions mnustiated.
Relative indexing of uniform arrays is not supported; use texture accesses instead.

3D APl DEPENDENCIES
Requires OpenGL support for the muléndor ARB_fragnent_program extension. Thisextension is
supported by GeFordgeX and latelIGPUS ATI GPUs also support this extension.

PROFILEE OPTIONS
NumTemps=n
Number of temporaries to use (from 12 to 32).

MaxInstructionSlots=n
Maximum allavable (static) instructions. Not an issue fovIDIA GPUSs.

NoDependentReadLimit=b
Boolean for whether a read limit exists.

NumTexinstructions=n
Maximum number of texture instructions to generate. Not an issueé\fiti’lIA GPUSs, It
important forATI GPUs (set it to 32).

NumMathlInstructions=n
Maximum number of math instructions to generate. Not an iSSUNWDIA GPUs, It
important forATI GPUs (set it to 64).

MaxTexindirections=n
Maximum number of texture indirections. Not an issueN@IDIA GPUSs, lit important forATI
GPUs (set it to 4).

ATI| _draw_buffers
When multiple drev buffers are used, use tid1_draw_Ibuffers syntax so the generated code
saysOPTION ATI_draw_buffers . The default, if this option is not specified, is to use
ARB_draw_buff ers

ARB_draw_buffers
When multiple drev buffers are used, use tWRB_draw_buff erssyntax so the generated code
saysOPTION ARB_draw_buffers . This option is the default.

MaxDrawBuffers=n
Maximum drav buffers for use wittARB_draw_buffers Set to 1 for NV3x GPUs. Use up to 4
for NV4x or ATI GPUs.

MaxLocalParams=n
Maximum allavable local parameters.
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DATA TYPES
to-be-written

SEMANTICS
VARYING INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS

to-be-written

OUTPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
to-be-written

SEE ALSO
arbvpl, fp40, gp4fp, cgGLSetOptimalOptions
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NAM E
arbvpl - OpenGL vert& profile for multi-vendor ARB_vertex_program extension

SYNOPS S
arbvpl

DESCRI PTION
This OpenGL profile corresponds to the-pertex functionality introduced by Gelfce3. Thisprofile is
supported by anOpenGL implementation that conformantly implements ARB_vertex_program.

The compiler output for this profile conforms to the assembly format defindR By vertex_ program.
Data-dependent loops are not allowed; all loops must be unrollable.
Conditional expressions are supported without branching so both conditions mustiated.

Relative indexing of uniform arrayis supported; but texture accesses are not supported.

3D APl DEPENDENCIES
Requires OpenGL support for the muléndorAR B_vertex_program extension. Thesextensions were
introduced by GeForce3 and Quat©C GPUs. ATI GPUs also support this extension.

PROFILEE OPTIONS
NumTemps=n
Number of temporaries to use (from 12 to 32).

MaxlInstructions=n
Maximum allavable (static) instructions.

MaxLocalParams=n
Maximum allavable local parameters.

DATA TYPES
to-be-written

SEMANTICS
VARYING INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS

to-be-written

OUTPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
to-be-written

SEE ALSO
arbfpl, vp30, vp40, gpdvp
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NAM E
fp20- OpenGL fragment profile for NV2x (GeForce3, GeForce4 Ti, Quado, &ic.)

SYNOPSS
fp20

DESCRI PTION
This OpenGL profile corresponds to the per-fragment functionality introduced by GeForce3.

The capabilities of this profile are quite limited.

The compiler output for this profile conforms to thavparse file format for describing
NV_regger combinersandNV_texture_shader state configurations.

3D APl DEPENDENCIES
Requires OpenGL support folV_texture_shader, NV_texture_shader2, and NV _regder_combiners?
extensions. Thesextensions were introduced by GeForce3 and QuadoGPUs.

Some standard library functions may reqUN¥_texture_shader3. This extension was introduced by
GeForce4 Tand Quadro&GL GPUs.

OpenGL E xtendon Sedficaions

http://www.opengl.org/registry/specs/NV/register_combiners.txt
http://www.opengl.org/registry/specs/NV/register_combiners2.txt
http://www.opengl.org/registry/specs/NV/texture_shader.txt
http://www.opengl.org/registry/specs/NV/texture_shader2.txt

PROFILEE OPTIONS
None.
DATA TYPES
fixed Thefixed data type corresponds to a matsgned 9-bit integers normalized to the [-1.0,+1.0]
range.
float
half In most cases, tHkoa andhaf data types are mappedfiwed for math operations.

Certain built-in standard library functions correspondingN¥_texture_shader operations
operate at 32-bit floating-point precision.

SEMANTICS
INPUT SEMANTICS

The varying input semantics in tHp20 profile correspond to the respeety named varying output
semantics of thep20profile.

Binding Semantics Name Corresponding Data

COLOR Input  primary color
COLORO

COL

COoLo

COLOR1 Input secondary color
CoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO

Cg Toolkit 2.2 594



fp20(Cqg) Cg Profiles fp20(Cqg)

TEX1 Input  texture coordinate sets 1
TEXCOORD1

TEX2 Input  texture coordinate sets 2
TEXCOORD2

TEX3 Input  texture coordinate sets 3
TEXCOORD3

FOGP Input  fog color (XYZ) and factor (W)
FOG

OUTPUT SEMANTICS

COLOR Output color (float4)
COLORO

COoLo

COL

DEPTH Output depth (float)
DEPR

STANDARD LIBRARRY ISSUES
There are a lot of standard library issues with this profile.

Because the 'fp20’ profile has limited capabilities, not all of the Cg standard library functions are
supported. Théist below presents the Cg standard library functions that are supported by this pBefde.
the standard library documentation for descriptions of these functions.

dot(floatN, floatN)

lerp(floatN, floatN, floatN)
lerp(floatN, floatN, float)
tex1D(samplerlD, float)
tex1D(samplerlD, float2)
tex1Dproj(samplerlD, float2)
tex1Dproj(samplerlD, float3)
tex2D(sampler2D, float2)
tex2D(sampler2D, float3)
tex2Dproj(sampler2D, float3)
tex2Dproj(sampler2D, float4)
texRECT(samplerRECT, float2)
texRECT(samplerRECT, float3)
texRECTproj(samplerRECT, float3)
texRECTproj(samplerRECT, float4)
tex3D(sampler3D, float3)
tex3Dproj(sampler3D, float4)
texCUBE(samplerCUBE, float3)
texCUBEproj(samplerCUBE, float4)

Note: The non-projeate exture lookup functions are actually done as projedbokups on the underlying
hardware. Becausef this, the 'w’ component of thexeire coordinates passed to these functions from the
application or verteprogram must contain the value 1.

Texture coordinate parameters for projeetiexture lookup functions must ta svizzles that match the
swizzle done by the generatedttee shader instruction. While this may seem burdensome, it is intended
to allow 'fp20’ profile programs to belia wrrectly under other pixel shader profiles. The list Wwedbows
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the swizzles required on the texture coordinate parameter to the pejextire lookup functions.

Texture lookup function Texture coordinate swizzle
tex1Dproj Xwi/.ra

tex2Dproj Xyw/.rga
texRECTproj Xyw/.rga

tex3Dproj Xyzw/.rgba
texCUBEproj .Xyzw/.rgba

TEXTURE SHADER OPERATIONS

In order to tak avantage of the more complehard-wired shader operations pided by
NV _texture_shader, a wllection of built-in functions implement the various shader operations.

offsettex2D
offsettexRECT
offsettex2D(uniform sampler2D tex,
float2 st,
float4 previookup,
uniform float4 m)

offsettexRECT (uniform samplerRECT tex,
float2 st,
float4 previookup,
uniform float4 m)

Performs the following

float2 newst = st + m.xy * previookup.xx + m.zw * prevlookup.yy;
return tex2D/RECT (tex, newst);

where ’'st’ are texture coordinates associated with samigeér "previookup’ is the result of a
previous texture operation, and 'm’ is the offset texture matrix. This function can be used to
generate the 'offset_2d’ or 'offset_rectangle’ NV_texture_shader instructions.

offsettex2DScaleBias
offsettexRECTScaleBias
offsettex2DScaleBias(uniform sampler2D tex,

float2 st,
float4 previookup,
uniform float4 m,
uniform float scale,
uniform float bias)

offsettexRECTScaleBias(uniform samplerRECT tex,
float2 st,
float4 previookup,
uniform float4 m,
uniform float scale,
uniform float bias)

Performs the following
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float2 newst = st + m.xy * previookup.xx + m.zw * prevliookup.yy;
float4 result = tex2D/RECT (tex, newst);
return result * saturate(prevlookup.z * scale + bias);

where ’'st’ are texture coordinates associated with samigeér "previookup’ is the result of a
previous texture operation, 'm’ is the offset texture matrécale’ is the offset texture scale and
‘bias’ is the offset texture bias. This function can be used to generate the ’offset_2d_scale’ or
‘offset_rectangle_scale’ NV_texture_shader instructions.

tex1D_dp3(samplerlD tex, float3,dtoat4 previookup
tex1D_dp3(samplerlD tex,
float3 str,
float4 previookup

Performs the following

return tex1D(tex, dot(str, previookup.xyz));

where ’'str’ are texture coordinates associated with santplerand 'previookup’ is the result of
a previous texture operation.This function can be used to generate tHet 'product_1d’
NV_texture shader instruction.

tex2D_dp3x2
texRECT_dp3x2
tex2D_dp3x2(uniform sampler2D tex,
float3 str,
float4 intermediate_coord,
float4 previookup)

texRECT_dp3x2(uniform samplerRECT tex,
float3 str,
float4 intermediate_coord,
float4 previookup)

Performs the following

float2 newst = float2(dot(intermediate_coord.xyz, prevlookup.xyz),
dot(str, prevliookup.xyz));
return tex2D/RECT (tex, newst);

where ’'str’ are texture coordinates associated with samigier "previookup’ is the result of a
previous texture operation and ’intermediate_coord’ are texture coordinates associated with the
previous texture unit. This function can be used to generate the 'dot_product 2d’ or
'dot_product_rectangle’ NV_texture_shader instruction combinations.

tex3D_dp3x3
texCUBE_dp3x3
tex3D_dp3x3(sampler3D tex,
float3 str,
float4 intermediate_coord1,
float4 intermediate_coord2,
float4 previookup)
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texCUBE_dp3x3(samplerCUBE tex,
float3 str,
float4 intermediate_coord1,
float4 intermediate_coord2,
float4 previookup)

Performs the following

float3 newst = float3(dot(intermediate_coord1.xyz, previookup.xyz),
dot(intermediate_coord2.xyz, prevlookup.xyz),
dot(str, prevliookup.xyz));

return tex3D/CUBE(tex, newst);

where ’'str’ are teture coordinates associated with samplex’, 'previookup’ is the result of a
previous texture operation, 'intermediate_coordl’ are texture coordinates associated with the
'n-2' texture unit and ’intermediate_coord2’ are texture coordinates associated with the 'n-1’
texture unit. This function can be used to generate thldt product 3d" or
'dot_product_cube_map’ NV_texture_shader instruction combinations.

texCUBE_reflect_dp3x3
texCUBE_reflect_dp3x3(uniform samplerCUBE tex,
float4 strq,
float4 intermediate_coord1,
float4 intermediate_coord2,
float4 previookup)

Performs the following

float3 E = float3(intermediate_coord2.w, intermediate_coord1.w,
strg.w);

float3 N = float3(dot(intermediate_coord1.xyz, previookup.xyz),
dot(intermediate_coord2.xyz, prevlookup.xyz),
dot(strg.xyz, previookup.xyz));

return texCUBE(tex, 2 * dot(N, E) / dot(N, N) * N - E);

where 'strq’ are texture coordinates associated with santpler’previookup’ is the result of a
previous texture operation, 'intermediate_coordl’ are texture coordinates associated with the
'n-2' texture unit and ’intermediate_coord2’ are texture coordinates associated with the 'n-1’
texture unit. This function can be used to generate the
'dot_product_reflect_cube_map_eye from_gs’ NV_texture_shader instruction combination.

texCUBE_reflect_eye_dp3x3
texCUBE_reflect_eye dp3x3(uniform samplerCUBE tex,
float3 str,
float4 intermediate_coord1,
float4 intermediate_coord2,
float4 previookup,
uniform float3 eye)

Performs the following

float3 N = float3(dot(intermediate_coord1.xyz, previookup.xyz),
dot(intermediate_coord2.xyz, prevlookup.xyz),
dot(coords.xyz, previookup.xyz));

return texCUBE(tex, 2 * dot(N, E) / dot(N, N) * N - E);

where 'strq’ are texture coordinates associated with santpler’previookup’ is the result of a
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previous texture operation, 'intermediate_coordl’ are texture coordinates associated with the
'n-2’ texture unit, 'intermediate_coord2’ arextare coordinates associated with the 'n-Xttee

unit and ’'ege’ is the eye-ray ector This function can be used generate the
'dot_product_reflect_cube_map_const_eye’ NV_texture_shader instruction combination.

tex_dp3x2_depth
tex_dp3x2_depth(float3 str,
float4 intermediate_coord,
float4 previookup)

Performs the following

float z = dot(intermediate_coord.xyz, previookup.xyz);
float w = dot(str, previookup.xyz);
return z / w;

where ’str’ are texture coordinates associated with thhk tekture unit, 'intermediate_coord’ are
texture coordinates associated with the 'n-1' texture unit and 'previookup’ is the result of a
previous texture operationThis function can be used in conjunction with tb&PTH varying

out semantic to generate thelot product_depth_replace’ NV_texture_shader instruction
combination.

EXAMPLE S
The following examples illustrate %o a devdoper can wuse Cg to ache
NV_texture_shader/NV_register_combiners functionality.

Example1l

struct VertexOut {
float4 color . COLORO;
float4 texCoordO : TEXCOORDO;
float4 texCoordl : TEXCOORD1;

h

float4 main(VertexOut IN,
uniform sampler2D diffuseMap,
uniform sampler2D normalMap) : COLOR

{
float4 diffuseTexColor = tex2D(diffuseMap, IN.texCoord0.xy);
float4 normal = 2 * (tex2D(normalMap, IN.texCoord1.xy) - 0.5);
float3 light_vector = 2 * (IN.color.rgb - 0.5);
float4 dot_result = saturate(dot(light_vector, normal.xyz).xxxx);
return dot_result * diffuseTexColor;

}

Example2

struct VertexOut {
float4 texCoordO : TEXCOORDO;
float4 texCoordl : TEXCOORD1;
float4 texCoord2 : TEXCOORDZ2;
float4 texCoord3 : TEXCOORD3;
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float4 main(VertexOut IN,
uniform sampler2D normalMap,
uniform sampler2D intensityMap,
uniform sampler2D colorMap) : COLOR

{
float4 normal = 2 * (tex2D(normalMap, IN.texCoord0.xy) - 0.5);
float2 intensCoord = float2(dot(IN.texCoord1.xyz, normal.xyz),

dot(IN.texCoord2.xyz, normal.xyz));

float4 intensity = tex2D(intensityMap, intensCoord);
float4 color = tex2D(colorMap, IN.texCoord3.xy);
return color * intensity;

}

SEE ALSO
vp20, fp30
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NAM E
fp30- OpenGL fragment profile for NV3x (GeForé&, QuadroFX, ec.)

SYNOPI S
fp30

DESCRI PTION
This OpenGL profile corresponds to the -fragment functionality introduced by the GeEe FX and
QuadroFX line of NVIDIA GPUs.

The compiler output for this profile conforms to the assembly format definE¥ by agnent_program.
Data-dependent loops are not allowed; all loops must be unrollable.

Conditional expressions are supported without branching so both conditions mustiated.

Relative indexing of uniform arrays is not supported; use texture accesses instead.

3D APl DEPENDENCIES
Requires OpenGL support for thV_fragnent_program extension. Thesextensions were introduced
by the GeForc&€X and Quadrdé-X GPUs.

OpenGL E xtendon Sedficaions
http://www.opengl.org/registry/specs/NV/fragment_program.txt

PROFILEE OPTIONS
NumlinstructionSlotswal
How mary instructions the compiler should assume it can use.

NumTempswal
How mary temporaries the compiler should assume it can use.

DATA TYPES
fixed Thefixed data type corresponds to a matsgned fixed-point integers with the range [-2.0,+2.0),
sometimes calletk12 This type provides 10 fractional bits of precision.

half Thehaf data type corresponds to a floating-point encoding with a sign bit, 10 mantissa bits, and
5 exponent bits (biased by 16), sometimes cadlb@e5

float Thefloa data type corresponds to a stand&tgE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

SEMANTICS
VARYING INPUT SEMANTICS

The varying input semantics in tHp30 profile correspond to the respeety named varying output
semantics of thep30profile.

Binding Semantics Name Corresponding Data

COLOR Input  primary color
COLORO

COL

COoLo

COLOR1 Input secondary color
CoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO
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UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

OUTPUT SEMANTICS

STANDARD LIBRARRY ISSUES

TEX1
TEXCOORD1

TEX2
TEXCOORD2

TEXS
TEXCOORD3

TEX4
TEXCOORDA4

TEXS5
TEXCOORD5

TEX6
TEXCOORDG6

TEX7
TEXCOORD7

FOGP
FOG

Binding Semantic Name

TEXUNITO
TEXUNIT1

TEXUNIT15

COLOR
COLORO
CoLo
CoL

DEPTH
DEPR

Cg Profiles

Input

Input

Input

Input

Input

Input

Input

Input

texture coordinate sets 1

texture coordinate sets 2

texture coordinate sets 3

texture coordinate sets 4

texture coordinate sets 5

texture coordinate sets 6

texture coordinate sets 7

fog color (XYZ) and factor (W)

Corresponding Data

Texture
Texture

Texture

Output

Output

Functions that compute partial detives are supported.

SEE ALSO
fp20, fp40, vp30
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unit 1

unit 15

color (float4)

depth (float)
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NAM E
fp40- OpenGL fragment profile for NV4x (GeForce 6xxx and 7xxx Series, NV4x-based Qeladas.)

SYNOPS S
fp40

DESCRI PTION
This OpenGL profile corresponds to the per-fragment functionality introduced by tloec&e#B00 and
other NV4x-basetVIDIA GPUs.

The compiler output for this profile conforms to the assembly format definsitf by agnent_program?2

Data-dependent loopare allowed with a limit of 256 iterations maximunt-our levels of nesting are
allowed.

Conditional expressionsan besupported with data-dependent branching.
Relative indexing of uniform arrays is not supported; use texture accesses instead.

3D APl DEPENDENCIES
Requires OpenGL support for th/_fragnent_program2 extension. Thesextensions were introduced
by the GeForce 6800 and other NV4x-based GPUs.

OpenGL E xtendon Sedficaions
http://www.opengl.org/registry/specs/NV/fragment_program?2.txt

PROFILEE OPTIONS
None.

DATA TYPES
fixed Thefixed data type corresponds to a matsgned fixed-point integers with the range [-2.0,+2.0),
sometimes calletk12 This type provides 10 fractional bits of precision.

half Thehaf data type corresponds to a floating-point encoding with a sign bit, 10 mantissa bits, and
5 exponent bits (biased by 16), sometimes cadlb@e5

float Thehadf data type corresponds to a stand&®BE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

SEMANTICS
VARYING INPUT SEMANTICS

The varying input semantics in tHp30 profile correspond to the respeety named varying output
semantics of thep30profile.

Binding Semantics Name Corresponding Data

COLOR Input primary color

COLORO

COL

COoLo

COLOR1 Input secondary color

CcoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO

TEX1 Input  texture coordinate sets 1
TEXCOORD1
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TEX2 Input  texture coordinate sets 2
TEXCOORD2

TEX3 Input  texture coordinate sets 3
TEXCOORD3

TEX4 Input  texture coordinate sets 4
TEXCOORD4

TEX5 Input  texture coordinate sets 5
TEXCOORDS5

TEX6 Input  texture coordinate sets 6
TEXCOORD6

TEX7 Input  texture coordinate sets 7
TEXCOORD?Y

FOGP Input  fog color (XYZ) and factor (W)
FOG

FACE Polygon facing.

+1 for front-facing polygon or line or point
-1 for back-facing polygon

UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

Binding Semantic Name Corresponding Data

TEXUNITO Texture  unitO

TEXUNIT1 Texture  unitl

TEXUNIT15 Texture  unit 15
OUTPUT SEMANTICS

COLOR Output color (float4)

COLORO

COoLo

COL

DEPTH Output depth (float)

DEPR

STANDARD LIBRARRY ISSUES
Functions that compute partial detives are supported.

SEE ALSO
arbfpl, fp30, gp4fp, vp40, cgGLSetOptimalOptions
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NAM E
ddf — OpenGL fragment profile for the OpenGL Shading Lana®sK)

SYNOPI S
glslf

DESCRI PTION
This OpenGL profile corresponds to the-fragment functionality introduced by the OpenGL Shading
Language.
The compiler output for this profile conforms to the language grammar defined by the OpenGL Shading
Language specification.

3D APl DEPENDENCIES
Requires OpenGL support f@penGL 2.Q

PROFILEE OPTIONS
None.

DATA TYPES
The Cg half and fied data types are both mapped to float because lacks first-class half and fixed data
types.

SEMANTICS
VARYING INPUT SEMANTICS

Binding Semantics Name Corresponding Data GLSL Equivalent

COLOR Primary color (float4) gl_Color
COLORO

COoLo

COL

COLOR1 Secondary color (float4) gl_SecondaryColor
CcoL1

TEXCOORD Texture coordinate set 0 gl_TexCoord[0]
TEXCOORD# Texture coordinate set # gl_TexCoord[#]
TEX#

UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

Binding Semantic Name Corresponding Data
TEXUNITO Texture  unitO
TEXUNIT1 Texture  unitl
TEXUNIT15 Texture  unit 15

The Cg profiles foGLSL provide access to all the uniform constants aadables documented in Section
7.4 (Built-in Constants) and 7.5 (Built-in Uniform State) respelstiof the OpenGL Shading Language
specification found at:

http://www.opengl.org/documentation/glsl/
http://www.opengl.org/registry/doc/GLSLangSpec.Full.1.20.8.pdf

Example:
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glslf void main(float4 color : COLOR,
out float4 ocol : COLOR)

{

ocol.xyz = mul(gl_NormalMatrix, color.xyz);
ocol.w = 1;

}

OUTPUT SEMANTICS

The following standard fragment output semantics are supported:

Binding Semantics Name Corresponding Data GLSL Equivalent
COLOR Output color (float4)

COLORO

COoLo

COL

COLORO0-COLORY? Output color (float4)

COLo-COoL7 for draw buffers 0 to 7

DEPTH Output  depth (float)

DEPR

STANDARD LIBRARRY ISSUES
Fragment program Cg standard library routines eaedle.

SEE ALSO

The glslv and glslg profiles are translation profilesdbsL vertex and geometry shaders.

gl_FragColor

gl_FragData[n]

gl_FragDepth

glslf(Cqg)

The gdf profile is similar to the DirectX 9 hislf profile that translates Cg into Micrasdfigh Level

Shader Languagei(SL) for pixel shaders.
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NAM E
ddg- OpenGL geometry profile for the OpenGL Shading LanaGisi)
SYNOPI S
glslg

DESCRI PTION
This OpenGL profile corresponds to the geometry shader functionality introduced by the
EXT_geometry_shader4 multi-vendor OpenGL extension.

The compiler output for this profile conforms to the language grammar defined by the OpenGL Shading
Language specification.

3D APl DEPENDENCIES
Requires OpenGL support fél._EXT_geomdry_shader4.

PROFILEE OPTIONS
None.

DATA TYPES
SEMANTICS
to-be-written

VARYING INPUT SEMANTICS
UNIFORM IINPUT SEMANTICS

OUTPUT SEMANTICS

STANDARD LIBRARRY ISSUES
Geometry program Cg standard library routines sagadle.

SEE ALSO
The glslf and glslv profiles are translation profiles@asL fragment and verieshaders.
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NAM E
ddv - OpenGL verta profile for the OpenGL Shading Lanaug& 6L)

SYNOPS S
glslv

DESCRI PTION
This OpenGL profile corresponds to the -pertex functionality introduced by the OpenGL Shading

Language.
The compiler output for this profile conforms to the language grammar defined by the OpenGL Shading
Language specification.

3D APl DEPENDENCIES
Requires OpenGL support f@penGL 2.Q

PROFILEE OPTIONS
None.
DATA TYPES
The Cg half and fied data types are both mapped to float because lacks first-class half and fixed data
types.
SEMANTICS
VARYING INPUT SEMANTICS
Binding Semantics Name Corresponding Data GLSL Equivalent
POSITION Object-space position gl_Vertex
ATTRO
NORMAL Object-space  normal gl_Normal
ATTR2
COLOR Primary color (float4) gl_Color
COLORO
ATTR3
DIFFUSE
COLOR1 Secondary color (float4) gl_SecondaryColor
SPECULAR
ATTR4
FOGCOORD Fogcoordinate gl_FogCoord
ATTR5
TEXCOORD# Texture coordinate set # gl_MultiTexCoord#
ATTRS Texture  coordinate set 0
ATTR9 Texture  coordinate set 1
ATTR10 Texture  coordinate set 2
ATTR11 Texture  coordinate set 3
ATTR12 Texture  coordinate set 4
ATTR13 Texture  coordinate set 5
ATTR14 Texture  coordinate set 6
ATTR15 Texture  coordinate set 7
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UNIFORM IINPUT SEMANTICS

The Cg profiles foGLSL provide access to all the uniform constants aadables documented in Section
7.4 (Built-in Constants) and 7.5 (Built-in Uniform State) respelstiof the OpenGL Shading Language
specification found at:

http://www.opengl.org/documentation/glsl/
http://www.opengl.org/registry/doc/GLSLangSpec.Full.1.20.8.pdf

Example:

glslv void main(float4 position : POSITION,
out float4 opos : POSITION)

{
opos = mul(gl_ModelViewMatrix, position);

}

OUTPUT SEMANTICS
Binding Semantics Name Corresponding Data GLSL Equivalent
POSITION Clip-space position gl_Position
HPOS
COLOR Front primary color gl_FrontColor
COLORO
COLo
COL
COLOR1 Front secondary color gl_FrontSecondaryColor
CoL1
BCOLO Back primary color gl_BackColor
BCOL1 Back secondary color gl_BackSecondaryColor
CLPV Clip vertex gl_ClipVertex
TEXCOORD# Texture coordinate set# gl_TexCoord[#}
TEX#
FOGC Fog coordinate gl_FogFragCoord
FOG
PSIZE Point  size gl_PointSize
PSIz

STANDARD LIBRARRY ISSUES
Vertex program Cg standard library routines aveilable.

Vertex texture fetches are supported only if the OpenGL implementation advertises eepadite for the
implementation-dependeGlL_MAX_VERTEX_TEXTURE_IMAGE_UNITSIimit.

SEE ALSO
The glslg and glslif profiles are translation profilesda6L geometry and fragment shaders.

The gdv profile is similar to the Direct3D hislv profile that translates Cg into Micraseéfigh Level
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Shading Languaged(SL) for vertex shaders.
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NAM E
gp4 - OpenGL profiles for G8x (GeForce 8xxx Series, G8x-based QurRdrac.)
SYNOPSYS
gp4

DESCRIPTION

gp4 corresponds not to a single profile but to a family of profiles that include gp4vp, gp4gp and gp4fp.
Since most of the functionality exposed in these profiles is almost identical and defined by

NV_gu_program4 these profiles are named tigp4 profiles. For more details refer to each profile
documentation.

SEE ALSO
gp4vp, gp4gp, gp4fp
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NAM E
gp4fp — OpenGL fragment profile for G8x (GeForce 8xxx Series, G8x-based QBAetL.)

SYNOPS'S
gp4fp

DESCRI PTION
This OpenGL profile corresponds to the per-fragment functionality introduced by tloec&ed800 and
other G8x-baseNVIDIA GPUs.

The compiler output for this profile conforms to the assembly format defindVbgpu_prmgram4 and
ARB_fragnent_pr@gram.

Note that theNV_gou_pr@gram4 extension has its fragment domain-specific aspects documented in the
NV_fragnent_program4 specification.

Data-dependent loops and branchamgallowed.
Relative indexing of uniform arrayis supported.

Paameter bffer objects (also known asonstant lffers” in DirectX 10 or “bindable uniformi’in GLSL's
EXT_bindable_uniform extension) provide a way to source uniform values from OpenGL buffer objects.

Texture accesses include support for texture arrays (see the EKiFetarray OpenGL extension for more
details) and texture uffer objects (see the EXT xtwire bufer_object &tension for details). Texture
results can be either ogemtional floating-point vectors or integeeators (see the EXT xwire_integer
extension for details).

3D APl DEPENDENCIES

Requires OpenGL support for tiNV/_gou_pragram4 extension. Thisextension was introduced by the

GeForce 6800 and other G8x-based GPUs.

OpenGL E xtendgon Sedficaions

Programmability:
http://www.opengl.org/registry/specs/NV/gpu_program4.txt
http://www.opengl.org/registry/specs/NV/fragment_program4.txt

New texture samplers:
http://www.opengl.org/registry/specs/EXT/texture_array.txt
http://www.opengl.org/registry/specs/EXT/texture_buffer_object.txt

New integer texture formats:

http://www.opengl.org/registry/specs/EXT/texture_integer.txt

Draw buffers:

http://www.opengl.org/registry/specs/ARB/draw_buffers.txt
http://www.opengl.org/registry/specs/ATI/draw_buffers.txt

PROFILEE OPTIONS
Common GP4 Options

fastimul
Assume integer multiply inputs Y& most 24 significant bits. Example: “~po fastimul”
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Fragnent Domain-specificsP4 Options

ARB_draw_bufferswal

ATI|_draw_bufferswal
Indicates that the ARB_dna buffers or ATl_draw_bufers OpenGL extension is supported and what
the &tensions implementation dependent alue of GL_MAX_DRAW_BUFFERS_ARB or
GL_MAX_DRAW_BUFFERS_ATIis.

When specified, the compiler generates thePTION ARB_draw_buffers; or ‘‘OPTION
ATI_draw_buffers;” in the compiled code to enable output to multiplendtauffers. Outputto
multiple drav buffers is done by specifying output parameters with Ci@a OR1, COLOR?2 etc.
semantics.

GPUs that support these extensions typically support up to 4 buffers.

These options are useful in the rare situation you want to control the sp&difiaN name usedFor
example, Apple driers support the ARB_dva buffers extension but not theTA draw_buffers
extension.

The CgGL runtime routine cgGLSetOptimalOptions will automatically add the appropriate option
based on querying the current OpenGL cxifgesxtension support (prefering tRB extension) and
specify the proper limit.

DATA TYPES
Samplers

This profile has additional samplers for texture arrays (1D and 2D) and texture buffers.

Standard OpenGL xéures formatsGL_RGBAS etc.) return floating-point sampled results, buvrsggned
and unsigned integer xieire formats require samplers the return signed and unsigned intagersv
respectiely. Sampler \ariants for fetching signed and unsigned integer vectors are prefixedruyu
respectiely. Your application is required to malaire the bound textures Ve the appropriate kure
format. So a 3D exture specified with the GL_RGBA32UI_EXT internal format (see the
EXT_texture_intger OpenGL extension) must be used withsampler3D sampler Otherwise, tgture
sampling returns undefined results.

samplerlD
1D texture unit corresponding to Open§&GL_TEXTURE_ID target. Samplingeturnsfloa
vectors.

isamplerlD
1D texture unit corresponding to Open&IGL_TEXTURE_1ID target. Samplingreturnsint
vectors.

usamplerlD
1D texture unit corresponding to Open&LlGL_TEXTURE_ID target. Samplingreturns
unggned int vectors.

samplerlDARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isamplerlDARRAY
1D array texture unit corresponding to Opef$GGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usamplerl1DARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.
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sampler2D
2D texture unit corresponding to Oper&GL_TEXTURE_D target. Samplingreturnsfloa
vectors.

isampler2D
2D texture unit corresponding to OpenSIGL_TEXTURE_2 tamget. Samplingreturnsint
vectors.

usampler2D
2D texture unit corresponding to Open&LGL_TEXTURE_2D target. Samplingreturns
unggned int vectors.

sampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isampler2DARRAY
2D array texture unit corresponding to OpelGGL_TEXTURE_2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.

sampler3D
3D texture unit corresponding to Open&GL_TEXTURE_D tamget. Samplingeturnsfloa
vectors.

isampler3D
3D texture unit corresponding to Open&IGL_TEXTURE_3D target. Samplingreturnsint
vectors.

usampler3D
3D texture unit corresponding to Open&lGL_TEXTURE_3D tamget. Samplingreturns
unggned int vectors.

samplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsflod vectors.

isamplerCUBE
Cube map texture unit corresponding to OperGL_TEXTURE_CUBE_MAP target. Sampling
returndnt vectors.

usamplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsunggned int vectors.

samplerRECT
Rectangle texture unit corresponding to OperGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnflod vectors.

isamplerRECT
Rectangle texture unit corresponding to OperaGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnint vectors.

isamplerRECT
Rectangle texture unit corresponding to OperGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnsinggned int vectors.

samplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT_texture_buff er_dojed¢ extension. Samplingeturnsilod vectors.
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isamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_doj e¢ extension. Samplingeturngant vectors.

usamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT_texture_buff er_dojed¢ extension. Samplingeturnsundgned int vectors.

Floding-paint

float 32-bitIEEE floating-point
half 32-bitIEEE floating-point
double  32-bitEEE floating-point

fixed Floating-pointestricted to [-2,2) range.

I nteger

This profile supportstrue” integer data types. Shifting and bitwise operators are supported fgeiinte
data types.

int 32-bitsigned integer

unsigned int

32-bit unsigned integer
short 16-bitsigned integer

unsigned short
16-bit unsigned integer

char 8-bitsigned integer

unsigned char
8-bit unsigned integer

SEMANTICS
VARYING INPUT SEMANTICS

Interpolated Input Semantics

The varying input semantics in tigp4fp profile correspond to the respe&ety named varying output
semantics of thgp4wp profile (orgp4g if a geometry shader is present).

Binding Semantics Name Corresponding Data

COLOR Input  primary color

COLORO

COL

COoLo

COLOR1 Input secondary color

CoL1

WPOS Window position (with lower-left origin)
TEXO Input  texture coordinate sets 0
TEXCOORDO

TEX1 Input  texture coordinate sets 1
TEXCOORD1
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TEX2 Input  texture coordinate sets 2
TEXCOORD2

TEX3 Input  texture coordinate sets 3
TEXCOORD3

TEX4 Input  texture coordinate sets 4
TEXCOORD4

TEX5 Input  texture coordinate sets 5
TEXCOORDS5

TEX6 Input  texture coordinate sets 6
TEXCOORD6

TEX7 Input  texture coordinate sets 7
TEXCOORD?Y

FOGP Input  fog color (XYZ) and factor (W)
FOG

Interpolation Semantic Modifiers

A number of interpolation semantic modifiers controlvliaterpolation happens for the interpolated input
semantics ah@. These modifiers are dixfed to the semantic name with'a ( period) seperatoiVithout
a nodifier, perspectie-correct interpolation applies.

Semantic Modifier Name Meaning

CENTROID Interpolate at the centroid of the covered samples
(only applies when rendering to multisampled surface)

FLAT Flat  shading using provoking vertex’s value
NOPERSPECTIVE Interpolate without perspective correction
Examples:

float4 a : TEXCOORDO

float4 b : TEXCOORD1.CENTROID

float4 c : TEXCOORD2.FLAT

float4 d : TEXCOORD3.NOPERSPECTIVE

Per-primitive Input Semantics

FACE Polygon facing.
+1 for front-facing polygon or line or point
-1 for back-facing polygon

PRIMITIVEID Primitive ID (int)

If a geometry program is ae§, parameters gen the PRIMITIVEID semantic obtained their integeslve
from the primitve ID value emitted by the geometry program for thevpking vertex. If no geometry
program is actie, the value is the number of primviés rocessed by the rasterizer since the last time
glBegin was called (directly or indirectly vieertex array functions). The first primite generated after a
glBegin is numbered zero, and the prim&iD counter is incremented afteveey individual point, line, or
polygon primitve is processed. & polygons drawn in point or line mode, the prig@tiD counter is
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incremented only onceyen though multiple points or lines may be wra For QUADS andQUAD_STRIP
primitives that are decomposed into triangles, the primitb is incremented after each complete quad is
processed. & POLYGON primitives, the primitve ID counter is zero.The primitve ID is zero for
fragments generated by DvRixels or Bitmap. Restarting a prinvé opology using the primite restart
index has no effect on the primit ID counter.

UNIFORM IINPUT SEMANTICS

Buffer Semantics

gp4 profiles can specify that uniforms be specified to reside within binable buffers.

Example of automatic, compiler-determined specification of a uniédooation within a buffer:

uniform float2 location : BUFFERJ[3]; // compiler positions within buffer 3
uniform float4 brickColor : BUFFER[3]; // compiler positions within buffer 3

Example of absolute byte offset specification of a unifedocaiton within a buffer:
uniform float4 mustBeHere : BUFFER[7][20]; // locate 20 bytes into buffer 7

Constant Register Semantics

C0-C255 Constant register [0..255].
The aliases c0-c255 (lowercase) are also accepted.

If used with a variable that requires more than one constgistee(e.g. a matrix), the semantic specifies
the first register that is used.

Example:
uniform float4 array[20] : C14; // uses c14 through c33

Texture Unit Semantics

TEXUNITO-TEXUNIT15 Texture unit (but only 4 distinct texture units
are allowed)

Example:
uniform sampler2DARRAY texArray : TEXUNIT7;

OUTPUT SEMANTICS

COLOR Output color (float4 or int4)
COL

COLORO0-COLORY? Output color (float4 or int4) for draw buffers 0 to 7
COLO-COLY

DEPTH Output depth (float)
DEPR

STANDARD LIBRARRY ISSUES
Raw Cad from Floating-point to IntegerFunctions

It is possible to corert the rav bit patterns oflEEE single-precision floating-point to 32-bit unsigned
integer.

floatToRawIntBits, floatTolntBits, intBitsToFloat
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Texture Amayy Functions

New sampler data types for texture arrays and textuftets lead to n@ standard library routines to access
these samplers.

New standard library functions are used to access 1D texture array samplers (samplerlDARRAY).

tex1DARRAY, texiDARRAYbias, t«1DARRAYcmpbias, t#1DARRAYIlod, texIDARRAYcmplod, and
tex1DARRAYproj

The dimensions of a texture arraydecan be determined.
tex1DARRAYsize
New standard library functions are used to access 2D texture array samplers (sampler2DARRAY).

tex2DARRAY, texX2DARRAYbias, t«2DARRAYcmpbias, t#2DARRAYlod, tex2DARRAYcmplod, and
tex2DARRAYproj

The dimensions of a texture arraydecan be determined.
tex2DARRAYsize

SEE ALSO
gp4fp, gpdvp, texBURexBUFsize, floatToRawIntBits, floatTolntBits, intBitsToFloat

texIDARRAY, texXIDARRAYbias, tex1DARRAYcmpbias, t&1DARRAYlod, tex1DARRAYcmplod,
tex1DARRAYproj, tex1DARRAYsize

tex2DARRAY, tex2DARRAYbias, tex2DARRAYcmpbias, t#2DARRAYlod, tex2DARRAYcmplod,
tex2DARRAY proj, tex2DARRAYsize

Cg Toolkit 2.2 618



gp4gp(Cg) Cg Profiles gp4gp(Cg)

NAM E
gp4 — OpenGL geometry profile for G8x (GeForce 8xxx & 9xxx Series, G8x-based QE4deT.)

SYNOPI S
gp4gp

DESCRI PTION
This OpenGL profile corresponds to the-pamitive functionality introduced by the Gefee 8800 and
other G8x-baseNVIDIA GPUs.

The compiler output for this profile conforms to the assembly format defind¥bgpu_prmgram4 and
ARB_vertex_program.

Note that theNV_gou_pr@gram4 extension has its geometry domain-specific aspects documented in the
NV _geomdry_pragramd4 specification.

Data-dependent loops and branchamgallowed.
Relative indexing of uniform arrayis supported.

Paameter bffer objects (also known asonstant lffers” in DirectX 10 or “bindable uniformi’in GLSL's
EXT_bindable_uniform extension) provide a way to source uniform values from OpenGL buffer objects.

Texture accesses include support for texture arrays (see the EKXiFetarray OpenGL extension for more
details) and texture uffer objects (see the EXT xtwire bufer_object &tension for details). Texture
results can be either ogemtional floating-point vectors or integeeators (see the EXT xXwire_integer
extension for details).

3D APl DEPENDENCIES
Requires OpenGL support for tiNV/_gou_praogram4 extension. Thisextension was introduced by the
GeForce 8800 and other G8x-based GPUs.
OpenGL E xtendon Sedficaions
Programmability:

http://www.opengl.org/registry/specs/NV/gpu_program4.txt
http://www.opengl.org/registry/specs/NV/geometry program4.txt

New texture samplers:
http://www.opengl.org/registry/specs/EXT/texture_array.txt
http://www.opengl.org/registry/specs/EXT/texture_buffer_object.txt

New integer texture formats:

http://www.opengl.org/registry/specs/EXT/texture_integer.txt

PROFILEE OPTIONS
Common GP4 Options

fastimul
Assume integer multiply inputs ¥ & most 24 significant bits. Example: “~po fastimul”

Geomdry Domain-specificsP4 Options

Normally the options belo to specify primitive input and output type are better specified as a profile
modifier preceding the Cg entry function.

Vertices=val
Maximum number of outputertices. Emittingmore than this number of vertices results in tkieae
vertices being discarded. Example “—po Vertices=3"
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On NVIDIA GPUs, the throughput for geometry shaders verée proporational to the maximum
number of vertices output times the number of scalar componentsrper \For this reason, keep the
maximum number of output vertices as small as possible for best performance.

POINT
The entry function inputs point primrés. Example! —po POINT’

If an output primitve is mot also specified with a command line profile opti@QINT_OUT is
assumed.

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

LINE
The entry function inputs line primits. Example! —poLINE”

If an output primitve is not also specified with a command line profile optldNE_OUT is assumed.
Normally this is option is better specified as a profile modifier preceding the Cg entry function.

LINE_ADJ
The entry function inputs line adjacgnmimitives. Example! —poLINE_ADJ"

If an output primitve is not also specified with a command line profile optldNE_OUT is assumed.

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

TRIANGLE
The entry function inputs triangle primviéis. Example’ -po TRIANGLE”

If an output primitve is not also specified with a command line profile optibRJANGLE_OUT is
assumed.

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

TRIANGLE_ADJ
The entry function inputs triangle adjacgmeimitives. Example! -po TRIANGLE_ADJ’

If an output primitve is not also specified with a command line profile optibRJANGLE_OUT is
assumed.

POINT_OUT
The entry function outputs point primviéis. Example’ —poPOINT_OUT

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

LINE_OUT
The entry function outputs line primiés. Example —poLINE_OUT”

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

TRIANGLE_OUT
The entry function outputs triangle prinvés. Example! —po TRIANGLE_OUT"

Normally this is option is better specified as a profile modifier preceding the Cg entry function.

DATA TYPES
Samplers

This profile has additional samplers for texture arrays (1D and 2D) and texture buffers.

Standard OpenGL xéures formatsGL_RGBAS etc.) return floating-point sampled results, buvrsggned
and unsigned integer Xieire formats require samplers the return signed and unsigned intgersv
respectiely. Sampler \ariants for fetching signed and unsigned integer vectors are prefixedruyu
respectiely. Your application is required to malaire the bound textures Ve the appropriate kure
format. So a 3D exture specified with the GL_RGBA32UI_EXT internal format (see the
EXT_texture_intger OpenGL extension) must be used withsampler3D sampler Otherwise, tgture
sampling returns undefined results.
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samplerlD
1D texture unit corresponding to Open§&GL_TEXTURE_ID target. Samplingeturnsfloa
vectors.

isamplerlD
1D texture unit corresponding to Open&IGL_TEXTURE_1ID target. Samplingreturnsint
vectors.

usamplerlD
1D texture unit corresponding to Open&LlGL_TEXTURE_ID target. Samplingreturns
unggned int vectors.

samplerlDARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isamplerlDARRAY
1D array texture unit corresponding to Opef$GGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usamplerlDARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.

sampler2D
2D texture unit corresponding to Oper§&GL_TEXTURE_D target. Samplingreturnsfloa
vectors.

isampler2D
2D texture unit corresponding to OpenSIGL_TEXTURE_2 tamget. Samplingreturnsint
vectors.

usampler2D
2D texture unit corresponding to Open&LGL_TEXTURE_D target. Samplingreturns
unggned int vectors.

sampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isampler2DARRAY
2D array texture unit corresponding to OpelGGL_TEXTURE_2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.

sampler3D
3D texture unit corresponding to Open&GL_TEXTURE_D tamget. Samplingeturnsfloa
vectors.

isampler3D
3D texture unit corresponding to Open&IGL_TEXTURE_3D target. Samplingreturnsint
vectors.

usampler3D
3D texture unit corresponding to Open&lGL_TEXTURE_3D tamget. Samplingreturns
unggned int vectors.

samplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsflod vectors.
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isamplerCUBE
Cube map texture unit corresponding to OpeaGL_TEXTURE_CUBE_MAP target. Sampling
returndnt vectors.

usamplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsunggned int vectors.

samplerRECT
Rectangle texture unit corresponding to OperaGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnflod vectors.

isamplerRECT
Rectangle texture unit corresponding to OperGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnint vectors.

isamplerRECT
Rectangle texture unit corresponding to OperaGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnsinggned int vectors.

samplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_dojed¢ extension. Samplingeturnsilod vectors.

isamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_doj ed¢ extension. Samplingeturngant vectors.

usamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_doj e¢ extension. Samplingeturnsundgned int vectors.

Floding-paint

float 32-bitIEEE floating-point
half 32-bitIEEE floating-point
double  32-bitEEE floating-point

fixed Floating-pointestricted to [-2,2) range.

I nteger

This profile supportstrue” integer data types. Shifting and bitwise operators are supported fgeiinte
data types.

int 32-bitsigned integer

unsigned int

32-bit unsigned integer
short 16-bitsigned integer

unsigned short
16-bit unsigned integer

char 8-bitsigned integer

unsigned char
8-bit unsigned integer

SEMANTICS
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VARYING INPUT SEMANTICS
Primitive Instance Input Semantic

Within a batch of primities (defined in OpenGL by a glBegin/glEnd sequence or an impliedygiRgEnd
performed by glDrawElements, glQvArrays, etc.) a counter tracks each assembled premitistance.
The geometry shader has access to this counter throuthStreNCEID semantic.

Binding Semantics Name Corresponding Data

INSTANCEID Integer instance ID of the primitive
within the current batch

The first primitve generated after a glga is numbered zero, and the instatizeounter is incremented
after every individual point, line, or polygon primite is processed. & QUADS and QUAD_STRIP
primitives that are decomposed into triangles, the instabds incremented after each complete quad is
processed. ¢ POLYGON primitives, the instanced counter is zeroRestarting a primitie opology using
the primitive restart inde has no effect on the instani counter.

Example:
int primID : INSTANCEID

Vertex Instance Input Semantic

The geometry shader can identify thertex index (when using ertex buffer objects) that sourced each
vertex making up the primitie.

The \ertex instance input semantic must be declared wittAttlbAm ay template-style syntax because a
geometry shader accepts an attribute array ofwargtance IDs.

Binding Semantics Name Corresponding Data

VERTEXID Integer ID of the vertex’s index
for vertex pulling

The \ertex ID is equal to value &ctively passed to glArrayElement (or routines that implicitly call
glArrayElements such as glDrawElements or glDrawArrays) when éhtexvis gecified, and is defined
only if vertex arrays are used with buffer objects (VBOS).

Example defining a varying parameter for the position xettebute:
AttribArray<int> vertexID : VERTEXID

Vertex Attribute Input Semantics

For geometry shader profiles such as gp4gpymg parameters withewtex attribute input semantics must
be declared with thAtiribAm ay template-style syntax because a geometry shader accepts ameattrib
array of vert attributes (rather than individual vextettributes as a verkeshader does).

Example defining a varying parameter for the position xettebute:
AttribArray<float4> position : POSITION

The set of binding semantics for varying inputrtex attributes to gp4gp consists dtOSITION
BLENDWEIGHT, NORMAL, COLOR(Q COLOR]1l, TESSRCTOR, PSIZE BLENDINDICES, and
TEXCOORDO-TEXCOORD? One can also USBANGENT and BINORMAL instead of TEXCOORD6 and
TEXCOORDTY

Additionally, a st of binding semanticATTRO-ATTR15 can be used. These binding semantics map to
NV_gpu_program4 input attribute parameters as described in the NV_geometry program4 document.

The two sts act as aliases to each otheN®tDIA GPUs excluding Apple MacsaTI GPUs and\NVIDIA
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Mac GPUs daotalias the coventional verte attributes with the generic attributes.

Binding Semantics Name Corresponding Data

POSITION, ATTRO Input Vertex, Generic Attribute 0
BLENDWEIGHT, ATTR1 Input vertex weight, Generic Attribute 1
NORMAL, ATTR2 Input normal, Generic Attribute 2
DIFFUSE, COLORO, ATTR3 Input primary color, Generic Attribute 3
SPECULAR, COLOR1, ATTR4 Input secondary color, Generic Attribute 4

TESSFACTOR, FOGCOORD, ATTR5 Input fog coordinate, Generic Attribute 5

PSIZE, ATTR6 Input point size, Generic Attribute 6
BLENDINDICES, ATTRY Generic Attribute 7

TEXCOORDO-TEXCOORD?, Input texture coordinates (texcoord0-texcoord?)
ATTR8-ATTR15 Generic  Attributes 8-15

TANGENT, ATTR14 Generic Attribute 14

BINORMAL, ATTR15 Generic Attribute 15

VERTEXID Input  vertex ID (integer)

Vertex index when using vertex arrays
PRIMITIVEID Input primitive ID (integer)

These wertex attribute semantics should match with the semantics of the outputs okttee shader
feeding the geometry shader.

UNIFORM IINPUT SEMANTICS

Buffer Semantics

gp4 profiles can specify that uniforms be specified to reside within binable buffers.

Example of automatic, compiler-determined specification of a uniédooation within a buffer:

uniform float2 location : BUFFERJ[3]; // compiler positions within buffer 3
uniform float4 brickColor : BUFFER[3]; // compiler positions within buffer 3

Example of absolute byte offset specification of a unifedocaiton within a buffer:
uniform float4 mustBeHere : BUFFER[7][20]; // locate 20 bytes into buffer 7

Constant Register Semantics

C0-C255 Constant register [0..255].
The aliases c0-c255 (lowercase) are also accepted.

If used with a wriable that requires more than one constant register (e.g. a matrix), the semantic specifies
the first register that is used.

Example:
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uniform float4 array[20] : C14; // uses c14 through c33

Texture Unit Semantics

TEXUNITO-TEXUNIT15 Texture unit (but only 4 distinct texture units
are allowed)

Example:
uniform sampler2DARRAY texArray : TEXUNIT7;

OUTPUT SEMANTICS

These verte attribute output semantics match the output semantics for gp4vp.
Binding Semantics Name Corresponding Data
POSITION, HPOS Output position
PSIZE, PSIZ Output point size
FOG, FOGC Output fog coordinate
COLORO, COLO Output primary color
COLOR], COL1 Output secondary color
BCOLO Output  backface primary color
BCOL1 Output backface secondary color
TEXCOORDO-TEXCOORD?, Output texture coordinates
TEXO-TEX7
CLPO-CL5 Output  Clip distances
PRIMITIVEID Output primitive ID (integer)
LAYER Output layer (integer)

Output 0 through 5 for cube map faces
Output 0 through N for 2D texture arrays

STANDARD LIBRARRY ISSUES
Raw Cad from Floating-point to IntegerFunctions

It is possible to corert the rav bit patterns oflEEE single-precision floating-point to 32-bit unsigned
integer.

floatToRawIntBits, floatTolntBits, intBitsToFloat

Texture Amayy Functions

New sampler data types forxeire arrays and textureiffers lead to ng standard library routines to access
these samplers.

New standard library functions are used to access 1D texture array samplers (samplerlDARRAY).

tex1DARRAY, texiDARRAYbias, t«1DARRAYcmpbias, t#1DARRAYIlod, texIDARRAYcmplod, and
tex1DARRAYproj
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The dimensions of a texture arraydecan be determined.
tex1DARRAYsize
New standard library functions are used to access 2D texture array samplers (sampler2DARRAY).

tex2DARRAY, texX2DARRAYbias, t«2DARRAYcmpbias, t#2DARRAYlod, tex2DARRAYcmplod, and
tex2DARRAYproj

The dimensions of a texture arraydecan be determined.
tex2DARRAYSsize

SEE ALSO
gp4fp, gpdvp, texBURexBUFsize, floatToRawIntBits, floatTolntBits, intBitsToFloat

texIDARRAY, texXIDARRAYbias, tex1DARRAYcmpbias, t&1DARRAYlod, tex1DARRAYcmplod,
tex1DARRAYproj, tex1DARRAYsize

tex2DARRAY, tex2DARRAYbias, tex2DARRAYcmpbias, t#2DARRAYlod, tex2DARRAYcmplod,
tex2DARRAY proj, tex2DARRAYsize
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NAM E
gp4wp — OpenGL vert& profile for G8x (GeForce 8xxx Series, G8x-based Quadrcetc.)
SYNOPI S
gp4vp

DESCRI PTION
This OpenGL profile corresponds to the-pertex functionality introduced by the Gefee 8800 and other
G8x-based\VIDIA GPUs.

The compiler output for this profile conforms to the assembly format defind¥bgpu_prmgram4 and
ARB_vertex_program.

Note that theNV_gou_program4 extension has its ertex domain-specific aspects documented in the
NV _vertex_program4 specification.

Data-dependent loops and branchamgallowed.
Relative indexing of uniform arrayis supported.

Texture accesses are supported. While the ppdOprofile has substantial limitations oertex texturing,
the gp4wp profile eliminates all the limitations.

Texture accesses include support fotttiee arrays (see the EXT_texture_array OpenGL extension for more
details) and texture uffer objects (see the EXT xtwire bufer_object extension for details)Texture
results can be either ogemtional floating-point vectors or integer vectors (see the EXIure integer
extension for details).

3D APl DEPENDENCIES
Requires OpenGL support for tiNV/_gou_pragram4 extension. Thisextension was introduced by the
GeForce 8800 and other G8x-based GPUs.

Programmability:

http://www.opengl.org/registry/specs/NV/gpu_program4.txt
http://www.opengl.org/registry/specs/NV/vertex_program4.txt

New texture samplers:

http://www.opengl.org/registry/specs/EXT/texture_array.txt
http://www.opengl.org/registry/specs/EXT/texture_buffer_object.txt

New integer texture formats:

http://www.opengl.org/registry/specs/EXT/texture_integer.txt

PROFILEE OPTIONS
Common GP4 Options

fastimul
Assume integer multiply inputs ¥ & most 24 significant bits. Example: “~po fastimul”

DATA TYPES
Samplers

This profile has additional samplers for texture arrays (1D and 2D) and texture buffers.

Standard OpenGL xéures formatsGL_RGBAS etc.) return floating-point sampled results, buvrsggned
and unsigned integer Xieire formats require samplers the return signed and unsigned intagersv
respectiely. Sampler \ariants for fetching signed and unsigned integer vectors are prefixedruyu
respectiely. Your application is required to malaire the bound textures Ve the appropriate kure
format. So a 3D exture specified with the GL_RGBA32UI_EXT internal format (see the
EXT_texture_intger OpenGL extension) must be used withsampler3D sampler Otherwise, tgture
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sampling returns undefined results.

samplerlD
1D texture unit corresponding to Open§&GL_TEXTURE_ID target. Samplingeturnsfloa
vectors.

isamplerlD
1D texture unit corresponding to Open&IGL_TEXTURE_1ID target. Samplingreturnsint
vectors.

usamplerlD
1D texture unit corresponding to Open&LlGL_TEXTURE_ID target. Samplingreturns
unggned int vectors.

samplerlDARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isamplerlDARRAY
1D array texture unit corresponding to Opef$GGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usampler1DARRAY
1D array teture unit corresponding to OpenGLGL_TEXTURE_ID_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.

sampler2D
2D texture unit corresponding to Oper§&GL_TEXTURE_D target. Samplingreturnsfloa
vectors.

isampler2D
2D texture unit corresponding to Open&IGL_TEXTURE_2 tamget. Samplingreturnsint
vectors.

usampler2D
2D texture unit corresponding to Open&LGL_TEXTURE_D target. Samplingreturns
unggned int vectors.

sampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsfloa vectors.

isampler2DARRAY
2D array texture unit corresponding to OpefGGL_TEXTURE_2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsint vectors.

usampler2DARRAY
2D array teture unit corresponding to OpenGLGL_TEXTURE_Z2D_ARRAY_EXT target
provided by th&EXT_texture_ar ay extension. Samplingeturnsunggned int vectors.

sampler3D
3D texture unit corresponding to Open&GL_TEXTURE_D tamget. Samplingeturnsfloa
vectors.

isampler3D
3D texture unit corresponding to Open&IGL_TEXTURE_D target. Samplingreturnsint
vectors.

usampler3D
3D texture unit corresponding to Open&lGL_TEXTURE_3D tamget. Samplingreturns
unggned int vectors.
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samplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsflod vectors.

isamplerCUBE
Cube map texture unit corresponding to OpeaGL_TEXTURE_CUBE_MAP target. Sampling
returndnt vectors.

usamplerCUBE
Cube map teture unit corresponding to OpenSIGL_TEXTURE_CUBE_MAP target. Sampling
returnsunggned int vectors.

samplerRECT
Rectangle texture unit corresponding to OperGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnflod vectors.

isamplerRECT
Rectangle texture unit corresponding to OperGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnint vectors.

isamplerRECT
Rectangle texture unit corresponding to OperaGiL_TEXTURE_RECTANGLE_ARB target.
Sampling returnsnggned int vectors.

samplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_dojed¢ extension. Samplingeturnsilod vectors.

isamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT _texture_buff er_doj ed¢ extension. Samplingeturngant vectors.

usamplerBUF
Buffer texture unit corresponding to Open&GL_TEXTURE_BUFFER_EXT target provided by
the EXT_texture_buff er_dojed¢ extension. Samplingeturnsundgned int vectors.

Flodaing-paint

float 32-bitIEEE floating-point
half 32-bitIEEE floating-point
double  32-bitEEE floating-point

fixed Floating-pointestricted to [-2,2) range.

I nteger

This profile supportstrue” integer data types. Shifting and bitwise operators are supported fgeiinte
data types.

int 32-bitsigned integer

unsigned int

32-bit unsigned integer
short 16-bitsigned integer

unsigned short
16-bit unsigned integer

char 8-bitsigned integer
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unsigned char
8-bit unsigned integer

SEMANTICS
VARYING INPUT SEMANTICS
Vertex Attribute Input Semantics

For geometry shader profiles such as gp4gpymg parameters withevtex attribute input semantics must
be declared with thAtiribAm ay template-style syntax because a geometry shader accepts ameattrib
array of vert attributes (rather than individual vextettributes as a verkeshader does).

Example defining a varying parameter for the position xettebute:
AttribArray<float4> position : POSITION

The set of binding semantics for varying inputrtex attributes to gp4gp consists dtOSITION
BLENDWEIGHT, NORMAL, COLOR(Q COLOR]1l, TESSRCTOR, PSIZE BLENDINDICES, and
TEXCOORDO-TEXCOORD? One can also UsBANGENT and BINORMAL instead of TEXCOORD6 and
TEXCOORDTY

Additionally, a st of binding semanticATTRO-ATTR15 can be used. These binding semantics map to
NV_gpu_program4 input attribute parameters as described in the NV_geometry program4 document.

The two sts act as aliases to each otheN®tDIA GPUs excluding Apple MacsaTI GPUs and\NVIDIA
Mac GPUs daotalias the coventional verte attributes with the generic attributes.

Binding Semantics Name Corresponding Data

POSITION, ATTRO Input Vertex, Generic Attribute 0
BLENDWEIGHT, ATTR1 Input vertex weight, Generic Attribute 1
NORMAL, ATTR2 Input normal, Generic Attribute 2
DIFFUSE, COLORO, ATTR3 Input primary color, Generic Attribute 3
SPECULAR, COLOR1, ATTR4 Input secondary color, Generic Attribute 4

TESSFACTOR, FOGCOORD, ATTR5 Input fog coordinate, Generic Attribute 5

PSIZE, ATTR6 Input point size, Generic Attribute 6
BLENDINDICES, ATTRY Generic Attribute 7

TEXCOORDO-TEXCOORD?, Input texture coordinates (texcoord0O-texcoord?)
ATTR8-ATTR15 Generic  Attributes 8-15

TANGENT, ATTR14 Generic Attribute 14

BINORMAL, ATTR15 Generic Attribute 15

VERTEXID Input  vertex ID (integer)

Vertex index when using vertex arrays

These wertex attribute semantics should match with the semantics of the outputs okttee shader
feeding the geometry shader.
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UNIFORM IINPUT SEMANTICS

Buffer Semantics

gp4 profiles can specify that uniforms be specified to reside within binable buffers.
Example of automatic, compiler-determined specification of a uniédooation within a buffer:

uniform float2 location : BUFFERJ[3]; // compiler positions within buffer 3
uniform float4 brickColor : BUFFER[3]; // compiler positions within buffer 3

Example of absolute byte offset specification of a unifedocaiton within a buffer:
uniform float4 mustBeHere : BUFFER[7][20]; // locate 20 bytes into buffer 7

Constant Register Semantics

C0-C255 Constant register [0..255].
The aliases c0-c255 (lowercase) are also accepted.

If used with a wriable that requires more than one constant register (e.g. a matrix), the semantic specifies
the first register that is used.

Example:
uniform float4 array[20] : C14; // uses c14 through c33

Texture Unit Semantics

TEXUNITO-TEXUNIT15 Texture unit (but only 4 distinct texture units
are allowed)

Example:
uniform sampler2DARRAY texArray : TEXUNIT7;

OUTPUT SEMANTICS

These verte attribute output semantics match the output semantics for gp4vp.
Binding Semantics Name Corresponding Data
POSITION, HPOS Output position
PSIZE, PSIZ Output point size
FOG, FOGC Output fog coordinate
COLORO, COLO Output primary color
COLOR], COL1 Output secondary color
BCOLO Output  backface primary color
BCOL1 Output backface secondary color
TEXCOORDO-TEXCOORD?, Output texture coordinates
TEXO-TEX7
CLPO-CL5 Output  Clip distances
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STANDARD LIBRARRY ISSUES
Raw Cad from Floating-point to IntegerFunctions

It is possible to corert the rav bit patterns oflEEE single-precision floating-point to 32-bit unsigned
integer.

floatToRawIntBits, floatTolntBits, intBitsToFloat

Texture Amayy Functions

New sampler data types forxeire arrays and textureifers lead to ng standard library routines to access
these samplers.

New standard library functions are used to access 1D texture array samplers (samplerlDARRAY).

tex1DARRAY, texiDARRAYbias, t«1DARRAYcmpbias, t#1DARRAYIlod, texIDARRAYcmplod, and
tex1DARRAYproj

The dimensions of a texture arraydecan be determined.
tex1DARRAYsize
New standard library functions are used to access 2D texture array samplers (sampler2DARRAY).

tex2DARRAY, texX2DARRAYbias, t«2DARRAYcmpbias, t#2DARRAYlod, tex2DARRAYcmplod, and
tex2DARRAYproj

The dimensions of a texture arraydecan be determined.
tex2DARRAYsize

SEE ALSO
ogp4fp, gp4gp, texBURexBUFsize, floatToRawIntBits, floatTolntBits, intBitsToFloat

texIDARRAY, texX1DARRAYbias, tex1DARRAYcmpbias, t&1DARRAYlod, tex1DARRAYcmplod,
tex1DARRAYproj, tex1DARRAYsize

tex2DARRAY, tex2DARRAYbias, tex2DARRAYcmpbias, t&2DARRAYlod, tex2DARRAYcmplod,
tex2DARRAY proj, tex2DARRAYsize
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NAM E
hldf — Translation profile to DirectX 9'High Level Shader Language for pixel shaders.

SYNOPI S
hislf

DESCRI PTION
This Direct3D profile translates Cg into Direct) #igh Level Shader LanguageH(SL) for pixel shaders.

The compiler output for this profile conforms to the textual highktleEanguage defined by DirectXs9’
High Level Shading Language. See:

http://msdn2.microsoft.com/en-us/library/bb509561.aspx

The limitations of thehldf profile depend on whatLSL profile to which the translatedLSL code is
compiled.

3D APl DEPENDENCIES
Requires Direct3D 9 support.

PROFILEE OPTIONS
None.

DATA TYPES
In general, the Cg data types translate taHib® data types with the same name.

half NVIDIA GPUs may use half-precision floating-point when the Partial Precision instruction
modifier is specified. Half-precision floating-point is encoded with a sign bit, 10 mantissa bits,
and 5 exponent bits (biased by 16), sometimes called5

float Thefloa data type corresponds to a floating-point representation with at least 24 bits.

NVIDIA GPUs supportindildf use standardEEE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

OlderATI GPUs use 24-bit floating-point.
fixed Thefixed data type is treated likealf.

SEMANTICS
INPUT SEMANTICS

The \arying input semantics in thieldf profile correspond to the respeely named varying output
semantics of thes_2_Qorofile.

Binding Semantics Name Corresponding Data

COLOR Input  primary color

COLORO

COL

COoLo

COLOR1 Input secondary color

CoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO

TEX1 Input  texture coordinate sets 1
TEXCOORD1
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TEX2 Input  texture coordinate sets 2
TEXCOORD2

TEX3 Input  texture coordinate sets 3
TEXCOORD3

TEX4 Input  texture coordinate sets 4
TEXCOORD4

TEX5 Input  texture coordinate sets 5
TEXCOORDS5

TEX6 Input  texture coordinate sets 6
TEXCOORD6

TEX7 Input  texture coordinate sets 7
TEXCOORD?Y

FOGP Input  fog color (XYZ) and factor (W)
FOG

UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

Binding Semantic Name Corresponding Data

TEXUNITO Texture  unitO

TEXUNIT1 Texture  unitl

TEXUNIT15 Texture  unit 15
OUTPUT SEMANTICS

COLOR Output color (float4)

COLORO

COoLo

COL

DEPTH Output depth (float)

DEPR

STANDARD LIBRARRY ISSUES
This profile is limited to standard library suppovsitable inHLSL. In general, the Cg andLSL standard
libraries are very similar.

SEE ALSO
The hldf profile is similar to the OpenGL glslf profile that translates Cg into the OpenGL Shading
LanguageGLSL) for fragment shaders.

Cg Toolkit 2.2 634



hislv(Cg) Cg Profiles hislv(Cg)

NAM E
hldv — Translation profile to DirectX 9'High Level Shader Language for vershaders.

SYNOPI S
hislv

DESCRI PTION
This Direct3D profile translates Cg into DirectX #igh Level Shader LanguageH(SL) for pixel shaders.

The compiler output for this profile conforms to the textual highktleanguage defined by DirectXs9’
High Level Shading Language. See:

http://msdn2.microsoft.com/en-us/library/bb509561.aspx

The limitations of thehldv profile depend on whatlLSL profile to which the translatedLSL code is
compiled.

3D APl DEPENDENCIES
Requires Direct3D 9 support.

PROFILEE OPTIONS
None.

DATA TYPES
In general, the Cg data types translate taHib®_ data types with the same name.

float, half, fixed
These numeric data types all correspond to stanid@# 754 single-precision floating-point
encoding with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimes called
s10e5

int Thisintegral data type operates dilan nteger over the —2724 to 2724 range. The result of int by
int division is an integer (rounding down) to match C.

SEMANTICS
INPUT SEMANTICS

The varying input semantics in thddv profile correspond to the respe&ety named varying output
semantics of thps 2_Qprofile.

Binding Semantics Name Corresponding Data
POSITION Object-space position
NORMAL Object-space  normal
COLOR Primary color (float4)
COLORO

DIFFUSE

COLOR1 Secondary color (float4)
SPECULAR

FOGCOORD Fogcoordinate
TEXCOORD# Texture coordinate set #
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UNIFORM IINPUT SEMANTICS

to-be-written

OUTPUT SEMANTICS

Binding Semantics Name Corresponding Data

POSITION Clip-space position
HPOS

COLOR Front primary color
COLORO

COoLo

COL

COLOR1 Front secondary color
CoL1

TEXCOORD# Texture coordinate set #
TEX#

FOGC Fog coordinate
FOG

PSIZE Point size
PSIZ

STANDARD LIBRARRY ISSUES
This profile is limited to standard library suppovsitable in HLSL for vertex shaders. Irgeneral, the Cg
andHLSL standard libraries are very similar.

SEE ALSO
The hlslf profile is a similar translation profile farSL but for pixel (fragment) shaders.

The hldv profile is similar to the OpenGL glslv profile that translates Cg into the OpenGL Shading
LanguageGLSL) for vertex shaders.
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NAM E
ps_1_1- Direct3D Shader Model 1.1 fragment profile for DirectX 8

SYNOPI S
ps 11

DESCRI PTION
This Direct3D profile corresponds to the per-fragment functionality introduced bgré&eE (NV1x) for
DirectX 8.

The compiler output for this profile conforms to thettal assembly defined by DirectXs8Axel Shader
1.1 shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219842.aspx

3D APl DEPENDENCIES
Requires Direct3D 8 or 9 support.

PROFILEE OPTIONS
to-be-written

DATA TYPES
to-be-written

SEMANTICS
INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
Functions that compute partial detives ae not supported.

SEE ALSO
The OpenGL fp20 profile is rougly egaient but more powerful than thps 1 Iprofile.

The Direct3D ps_1_2 and ps_1_3 profiles extengh¢hd _Iprofile.
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NAM E
ps_1_2- Direct3D Shader Model 1.2 fragment profile for DirectX 8

SYNOPI S
ps_ 1 2

DESCRI PTION
This Direct3D profile corresponds to the per-fragment functionality introduced bgré&eE (NV1x) for
DirectX 8.

The compiler output for this profile conforms to thettal assembly defined by DirectXs8Axel Shader
1.2 shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219842.aspx

3D APl DEPENDENCIES
Requires Direct3D 8 or 9 support.

PROFILEE OPTIONS
to-be-written

DATA TYPES
to-be-written

SEMANTICS
INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
Functions that compute partial detives ae not supported.

SEE ALSO
The OpenGL fp20 profile is rougly egaient but more powerful than thps 1 2profile.

The Direct3D ps_1_3 profile extends tee 1_2profile.
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NAM E
ps_1_3- Direct3D Shader Model 1.1 fragment profile for DirectX 8

SYNOPI S
ps_1 3

DESCRI PTION
This Direct3D profile corresponds to the per-fragment functionality introduced bgré&eB (NV2x) for
DirectX 8.

The compiler output for this profile conforms to thettal assembly defined by DirectXs8Axel Shader
1.3 shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219842.aspx

3D APl DEPENDENCIES
Requires Direct3D 8 or 9 support.

PROFILEE OPTIONS
to-be-written

DATA TYPES
to-be-written

SEMANTICS
INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
Functions that compute partial detives ae not supported.

SEE ALSO
The OpenGL fp20 profile is rougly egualent to theps 1_Jprofile.
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NAM E
ps_2_0- Direct3D Shader Model 2.0 fragment profile for DirectX 9

SYNOPI S
ps 2 0

DESCRI PTION
This Direct3D profile corresponds to the per-fragment functionality introduced byr€a#x (NV3x) for
DirectX 9.

The compiler output for this profile conforms to thettal assembly defined by DirectXs9ixel Shader
2.0 shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219843.aspx

3D APl DEPENDENCIES
Requires Direct3D 9 support.

PROFILEE OPTIONS
NumTempswal
Number of 4—component vector temporaries the target implementation supports.

NumlinstructionSlotswal
Number of instructions the target implementation supports.

MaxDrawBuffersval
Number of drav buffers or Multiple Render Target®IRT) the target implementation supports.
DATA TYPES
half The hdf data type makes use of the Partial Precision instruction modifier to request less
precision.

NVIDIA GPUs may use half-precision floating-point when the Partial Precision instruction
modifier is specified. Half-precision floating-point is encoded with a sign bit, 10 mantissa bits,
and 5 exponent bits (biased by 16), sometimes called5

float Thefloa data type corresponds to a floating-point representation with at least 24 bits.

NVIDIA GPUs supportings_2_0use standartEEE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

OlderATI GPUs use 24-bit floating-point.
fixed Thefixed data type is treated likealf.

SEMANTICS
INPUT SEMANTICS

The varying input semantics in thps 2_Oprofile correspond to the respeety named varying output
semantics of thes_2_Qorofile.

Binding Semantics Name Corresponding Data
COLOR Input  primary color
COLORO

CoL
CoLo

COLOR1 Input secondary color
CoL1
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TEXO
TEXCOORDO

TEX1
TEXCOORD1

TEX2
TEXCOORD2

TEXS
TEXCOORD3

TEX4
TEXCOORDA4

TEXS5
TEXCOORD5

TEX6
TEXCOORDG6

TEX7
TEXCOORD7

FOGP
FOG

UNIFORM IINPUT SEMANTICS
Sixteen texture units are supported:

Binding Semantic Name

TEXUNITO
TEXUNIT1

TEXUNIT15

OUTPUT SEMANTICS

COLOR
COLORO
CoLo
CoL

DEPTH
DEPR

STANDARD LIBRARRY ISSUES

Cg Profiles

Input

Input

Input

Input

Input

Input

Input

Input

Input

texture coordinate sets 0

texture coordinate sets 1

texture coordinate sets 2

texture coordinate sets 3

texture coordinate sets 4

texture coordinate sets 5

texture coordinate sets 6

texture coordinate sets 7

fog color (XYZ) and factor (W)

Corresponding Data

Texture
Texture

Texture

Output

Output

unit 0
unit 1

unit 15

color (float4)

depth (float)

Functions that compute partial detives ae not supported.

This profile may hae limits on the number of dependent texture fetches.
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SEE ALSO
The OpenGL arbfpl profile is rougly egdent to theps 2_Qorofile.

The Direct3D ps_2_x profile extends e 2_0
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NAM E
ps_2_x- Direct3D Shader Model 2.0 Extended fragment profile for DirectX 9

SYNOPI S
ps_2 x

DESCRI PTION
This Direct3D profile corresponds to the {iigment functionality introduced by Gafee FX (NV3x) for
DirectX 9.

The compiler output for this profile conforms to thettal assembly defined by DirectXs9xel Shader
2.0 Extended shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219844.aspx

This profile supports static and structured dynamig fontrol.

3D APl DEPENDENCIES
Requires Direct3D 9 support.

This profile generates code assuming the following Direct3D 9 pixel shader capability bits are set:

D3DD3DPSHADERCAPS2_0_ARBITRARYSWIZZLE
D3DD3DPSHADERCAPS2_0_GRADIENTINSTRUCTIONS
D3DD3DPSHADERCAPS2_0_PREDICATION
D3DD3DPSHADERCAPS2_0_NODEPENDENTREADLIMIT
D3DD3DPSHADERCAPS2_0_NOTEXINSTRUCTIONLIMIT

PROFILEE OPTIONS
NumTempswal
Number of 4—component vector temporaries the target implementation supports.

NumlinstructionSlotswal
Number of instructions the target implementation supports.

MaxDrawBuffersval
Number of drav buffers or Multiple Render TargetsIRT) the target implementation supports.

DATA TYPES

half The hdf data type makes use of the Partial Precision instruction modifier to request less

precision.

NVIDIA GPUs may use half-precision floating-point when ttati@d Precision instruction

modifier is specified.Half-precision floating-point is encoded with a sign bit, 10 mantissa bits,

and 5 exponent bits (biased by 16), sometimes called5
float Thefloa data type corresponds to a floating-point representation with at least 24 bits.

NVIDIA GPUs supportings 2_xuse standartEEE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

OlderATI GPUs use 24-bit floating-point.
fixed Thefixed data type is treated likealf.

SEMANTICS
INPUT SEMANTICS

The \arying input semantics in thes 2_xprofile correspond to the respeety named varying output
semantics of thes_2_xprofile.

Binding Semantics Name Corresponding Data
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COLOR Input  primary color

COLORO

COL

COoLo

COLOR1 Input secondary color

CcoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO

TEX1 Input  texture coordinate sets 1
TEXCOORD1

TEX2 Input  texture coordinate sets 2
TEXCOORD2

TEX3 Input  texture coordinate sets 3
TEXCOORD3

TEX4 Input  texture coordinate sets 4
TEXCOORD4

TEX5 Input  texture coordinate sets 5
TEXCOORDS5

TEX6 Input  texture coordinate sets 6
TEXCOORDG6

TEX7 Input  texture coordinate sets 7
TEXCOORD?Y

FOGP Input  fog color (XYZ) and factor (W)
FOG

UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

Binding Semantic Name Corresponding Data

TEXUNITO Texture  unitO

TEXUNIT1 Texture  unitl

TEXUNIT15 Texture  unit 15
OUTPUT SEMANTICS

COLOR Output color (float4)

COLORO

COoLo

COL
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DEPTH Output  depth (float)
DEPR

STANDARD LIBRARRY ISSUES

Functions that compute partial detives ae not supported.

There are no restrictions on dependent texture reads (up to the instruction limit) for this profile.
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NAM E
ps_3_0- Direct3D Shader Model 3.0 fragment profile for DirectX 9

SYNOPI S
ps 3 0

DESCRI PTION
This Direct3D profile corresponds to the per-fragment functionality introduced byr€a#x (NV3x) for
DirectX 9.

The compiler output for this profile conforms to thettal assembly defined by DirectXs9ixel Shader
3.0 shader format. See:

http://msdn2.microsoft.com/en-us/library/bb219845.aspx

Data-dependent loopare allowed with a limit of 256 iterations maximunt-our levels of nesting are
allowed.

Conditional expressionsan besupported with data-dependent branching.
Relative indexing of uniform arrays is not supported; use texture accesses instead.

3D APl DEPENDENCIES
Requires Direct3D 9 support.

PROFILEE OPTIONS
None.

DATA TYPES

half The hdf data type makes use of the Partial Precision instruction modifier to request less
precision.

NVIDIA GPUs may use half-precision floating-point when ttati@d Precision instruction
modifier is specified.Half-precision floating-point is encoded with a sign bit, 10 mantissa bits,
and 5 exponent bits (biased by 16), sometimes called5

float floa vaues inps_3_0require standartEEE 754 single-precision floating-point encoding with a
sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesadigd

fixed Thefixed data type is treated likealf.

SEMANTICS
INPUT SEMANTICS

The \arying input semantics in thes 3_0profile correspond to the respeety named varying output
semantics of thes_3_Qorofile.

Binding Semantics Name Corresponding Data

COLOR Input  primary color
COLORO

COL

COoLo

COLOR1 Input secondary color
CoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO
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TEX1
TEXCOORD1

TEX2
TEXCOORD2

TEXS
TEXCOORD3

TEX4
TEXCOORDA4

TEXS5
TEXCOORD5

TEX6
TEXCOORDG6

TEX7
TEXCOORD7

FOGP
FOG

UNIFORM IINPUT SEMANTICS
Sixteen texture units are supported:

Binding Semantic Name

TEXUNITO
TEXUNIT1

TEXUNIT15

OUTPUT SEMANTICS

COLOR
COLORO
CoLo
CoL

DEPTH
DEPR

STANDARD LIBRARRY ISSUES

Cg Profiles

Input

Input

Input

Input

Input

Input

Input

Input

texture coordinate sets 1

texture coordinate sets 2

texture coordinate sets 3

texture coordinate sets 4

texture coordinate sets 5

texture coordinate sets 6

texture coordinate sets 7

fog color (XYZ) and factor (W)

Corresponding Data

Texture
Texture

Texture

Output

Output

unit 0
unit 1

unit 15

color (float4)

depth (float)

This profile may hae limits on the number of dependent texture fetches.

SEE ALSO

The OpenGL fp40 profile is rougly egalient to theps 3_ Qprofile.
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NAM E
ps_4_0- Translation profile to DirectX 16’High Level Shader Language for pixel shaders.

SYNOPI S
ps 4 0

DESCRI PTION
This Direct3D profile translates Cg into DirectX 4tigh Level Shader LanguageH(SL10) for pixel
shaders.

The compiler output for this profile conforms to the textual hightleanguage defined by DirectX %0’
High Level Shading Language.

The limitations of thggs 4 _Qprofile depend on whatLSL10 profile to which the translatadLSL code is
compiled.

3D APl DEPENDENCIES
Requires Direct3D 10 support.
PROFILEE OPTIONS
—po padl6
This will add padding variables to the cbuffer declarations to match
the 16 byte padding th@P4OpenGL profiles use. This makes sure
each variable in the cbuffer uses an entire float4 constant instead
of the tight packingiLSL10 normally uses.

DATA TYPES
In general, the Cg data types translate taHib®& 10 data types with the same name.

half NVIDIA GPUs may use half-precision floating-point when the Partial Precision instruction
modifier is specified. Half-precision floating-point is encoded with a sign bit, 10 mantissa bits,
and 5 exponent bits (biased by 16), sometimes called5

float Thefloa data type corresponds to a floating-point representation with at least 24 bits.

NVIDIA GPUs supportings _4_0use standartEEE 754 single-precision floating-point encoding
with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimesl€sEed

OlderATI GPUs use 24-bit floating-point.
fixed Thefixed data type is treated likealf.

SEMANTICS
INPUT SEMANTICS

The varying input semantics in tips 4_Oprofile correspond to the respeety named varying output
semantics of thes_4_Qorofile.

Binding Semantics Name Corresponding Data

COLOR Input  primary color

COLORO

COL

COoLo

COLOR1 Input secondary color

CoL1

TEXO Input  texture coordinate sets 0
TEXCOORDO TEX#translates to TEXCOORD#
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TEX1
TEXCOORD1

TEX2
TEXCOORD2

TEXS
TEXCOORD3

TEX4
TEXCOORDA4

TEXS5
TEXCOORD5

TEX6
TEXCOORDG6

TEX7
TEXCOORD7

FOGP
FOG

UNIFORM IINPUT SEMANTICS

Sixteen texture units are supported:

Cg Profiles

Input  texture coordinate sets 1
TEX#translates to TEXCOORD#

Input  texture coordinate sets 2
TEX#translates to TEXCOORD#

Input  texture coordinate sets 3
TEX#translates to TEXCOORD#

Input  texture coordinate sets 4
TEX#translates to TEXCOORD#

Input  texture coordinate sets 5
TEX#translates to TEXCOORD#

Input  texture coordinate sets 6
TEX#translates to TEXCOORD#

Input  texture coordinate sets 7
TEX#translates to TEXCOORD#

Input  fog color (XYZ) and factor (W)

Binding Semantic Name

TEXUNITO
TEXUNIT1

TEXUNIT15

OUTPUT SEMANTICS

COLOR
COLORO
CoLo
CoL

DEPTH
DEPR

STANDARD LIBRARRY ISSUES

Corresponding Data

Texture
Texture

Texture

Output

Output

unit 0
unit 1

unit 15

color (float4)

depth (float)

ps_4_0(Cg)

This profile is limited to standard library suppoveitable in HLSL10. In general, the Cg andlLSL10

standard libraries are very similar.

SEE ALSO

The vs_4 0 profile is a similar translation profile HuSL10 but for vertex shaders.
Theps_4_Qprofile is similar to the DirectX 9 hlisIf profile that translates Cg into the DirectXI9%5L for

pixel (fragment) shaders.
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NAM E
vp20- OpenGL fragment profile for NV2x (GeForce3, GeForce4 Ti, Quado, &c.)

SYNOPI S
vp20

DESCRI PTION
This OpenGL profile corresponds to the per-veftectionality introduced by GeForce3.

The compiler output for this profile conforms to the assembly format definB¥ byetex_program1_1
(which assumeblV_vertex_program).

Data-dependent loops are not allowed; all loops must be unrollable.
Conditional expressions are supported without branching so both conditions mnustiated.
Relative indexing of uniform arrayis supported; but texture accesses are not supported.
3D APl DEPENDENCIES
Requires OpenGL support fadV_verex_program and NV_vertex_program1_1 extensions. These
extensions were introduced by GeForce3 and QuadoGPUs.
OpenGL E xtenson Sedficaions

http://www.opengl.org/registry/specs/NV/vertex_program.txt
http://www.opengl.org/registry/specs/NV/vertex_programl_1.txt

PROFILEE OPTIONS
Posinvval
Non-zero means generates code for positieeriant (with fixed-function) position transformation.

MaxLocalParamswal
Maximum number of local parameters the implementation supports.

DATA TYPES
to-be-written

SEMANTICS
VARYING INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS

to-be-written

OUTPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
to-be-written

SEE ALSO
arbvpl, fp20, vp30
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NAM E
vp30- OpenGL fragment profile for NV3x (GeForé&, QuadroFX, ec.)

SYNOPI S
vp30

DESCRI PTION
This OpenGL profile corresponds to the-pertex functionality introduced by the GefeeFX and Quadro
FX line of NVIDIA GPUs.

The compiler output for this profile conforms to the assembly format defins byertex_program?2
Data-dependent loops and branchamgallowed.
Relative indexing of uniform arrayis supported; but texture accesses are not supported.

3D APl DEPENDENCIES
Requires OpenGL support for thY/_vertex_program2 extension. Thesextensions were introduced by
the GeForc&EX and Quadra-X GPUSs.

OpenGL E xtendgon Sedficaions
http://www.opengl.org/registry/specs/NV/vertex_program?2.txt

PROFILEE OPTIONS
Posinvval
Non-zero means generates code for positieeriant (with fixed-function) position transformation.

MaxLocalParamswal
Maximum number of local parameters the implementation supports.

DATA TYPES
to-be-written

SEMANTICS
VARYING INPUT SEMANTICS

to-be-written

UNIFORM IINPUT SEMANTICS

to-be-written

OUTPUT SEMANTICS
to-be-written

STANDARD LIBRARRY ISSUES
to-be-written

SEE ALSO
arbvpl, fp30, vp20, vp40
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NAM E
vp40- OpenGL vertg profile for NV4x (GeForce 6xxx and 7xxx Series, NV4x-based QuBH[@&tc.)

SYNOPI S
vp40

DESCRI PTION
This OpenGL profile corresponds to the-pertex functionality introduced by the GeForce 6800 and other
NV4x-based\NVIDIA GPUs.

The compiler output for this profile conforms to the assembly format definéWbyertex_program3
andAR B_vertex_program.

Data-dependent loops and branchamgallowed.
Relative indexing of uniform arrayis supported.

Texture accesses are supportedwieer substantial limitations on artex texturing exist for hardvare
acceleration by NV4x hardware.

NV4x hardware acceleratesnex fetches only for 1-, 3—, and 4—component floating-poitutes. NV4x
hardware does not accelerateertex-texturing for cube maps or 3Dxures. NV4xdoes allav non-power-
of-two dzes (width and height).

3D APl DEPENDENCIES
Requires OpenGL support for th/_fragnent_program3 extension. Thesextensions were introduced
by the GeForce 6800 and other NV4x-based GPUs.

OpenGL E xtendgon Sedficaions

http://www.opengl.org/registry/specs/NV/vertex_programa3.txt
http://www.opengl.org/registry/specs/ARB/vertex_program.txt

PROFILEE OPTIONS
Posinvval
Non-zero means generates code for positieeriant (with fixed-function) position transformation.

NumTempswal
Maximum number of temporary gisters the implementation supports. Set to the implementaiton-
dependent value @L_MAX_NATIVE_TEMPORARIES_ AR®& best performance.

MaxAddressRegszl
Maximum number of address registers the implementation supp®ets.to the implementaiton-
dependent value @L_MAX_NATIVE_ADDRESS REGISTERS_ARIB best performance.

MaxInstructionsval
Maximum number of instructions the implementation supports. Set to the implementaiton-dependent
value of GL_MAX_NATIVE_INSTRUCTIONS_AR#Br best performance.

MaxLocalParamswal
Maximum number of local parameters the implementation supports.

DATA TYPES
float
This profile implements the float data typdB&E 32-bit single precision.

half
double
half anddouble data types are treatedfasat
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int Theint data type is supported using floating point operations, which adds iastructions for
proper truncation for divides, modulos and casts from floating point types. Becagse vatees are
simulated withEEE single-precision floating-point, there accurate\@r the range —2°24 to 2"241b
will not overflow like true integers.

fixed

sampler*
This profile does not supportyaoperations on théxed orsampler * data types, but does ide
the minimalpartial supportthat is required for these data types by the core language spec (i.e. it is
legd to declare variables using these types, as long as no operations are performed on the variables).

SEMANTICS
VARYING INPUT SEMANTICS

The set of binding semantics foarying input data to vp40 consists BOSITION BLENDWEIGHT,
NORMAL, COLORQ COLOR1 TESSRCTOR, PSIZE BLENDINDICES, and TEXCOORDO-TEXCOORD?7
One can also USANGENT andBINORMAL instead offEXCOORD6andTEXCOORD?.

Additionally, a st of binding semanticATTRO-ATTR15 can be used. These binding semantics map to
NV_vertex_program3 input attribute parameters.

The two sts act as aliases to each otheN®tDIA GPUs excluding Apple MacsaTI GPUs and\NVIDIA
Mac GPUs daotalias the coventional verte attributes with the generic attributes.

Binding Semantics Name Corresponding Data

POSITION, ATTRO Input Vertex, Generic Attribute 0
BLENDWEIGHT, ATTR1 Input vertex weight, Generic Attribute 1
NORMAL, ATTR2 Input normal, Generic Attribute 2
DIFFUSE, COLORO, ATTR3 Input primary color, Generic Attribute 3
SPECULAR, COLOR1, ATTR4 Input secondary color, Generic Attribute 4

TESSFACTOR, FOGCOORD, ATTR5 Input fog coordinate, Generic Attribute 5

PSIZE, ATTR6 Input point size, Generic Attribute 6
BLENDINDICES, ATTRY Generic Attribute 7

TEXCOORDO-TEXCOORD?, Input texture coordinates (texcoord0O-texcoord7)
ATTR8-ATTR15 Generic  Attributes 8-15

TANGENT, ATTR14 Generic Attribute 14

BINORMAL, ATTR15 Generic Attribute 15

UNIFORM IINPUT SEMANTICS

C0-C255 Constant register [0..255].
The aliases c0-c255 (lowercase) are also accepted.

If used with a wriable that requires more than one constant register (e.g. a matrix), the semantic specifies
the first register that is used.
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TEXUNITO-TEXUNIT15 Texture

Cg Profiles vp40(Cg)

unit (but only 4 distinct texture units

are allowed)

OUTPUT SEMANTICS

Binding Semantics Name
POSITION, HPOS
PSIZE, PSIZ

FOG, FOGC

COLORO, COLO
COLOR1, COL1

BCOLO

BCOL1

TEXCOORDO-TEXCOORD?,
TEXO-TEX7

CLPO-CL5

STANDARD LIBRARRY ISSUES

Corresponding Data

Output position
Output point size
Output fog coordinate
Output primary color
Output secondary color
Output  backface primary color
Output backface secondary color

Output texture coordinates

Output  Clip distances

Standard library routines for texture cube map and rectangle samplers are not supported by vp40.

SEE ALSO
arbvpl, fp40, gp4vp
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NAM E
vs 4_0- Translation profile to DirectX 16’High Level Shader Language for verashaders.

SYNOPI S
vs 4 0

DESCRI PTION
This Direct3D profile translates Cg into DirectX 4®igh Level Shader LanguageH(SL10) for vertex
shaders.

The compiler output for this profile conforms to the textual hightlEanguage defined by DirectX %0’
High Level Shading Language.

The limitations of thevs 4_Oprofile depend on whatLSL profile to which the translatedLSL code is
compiled.

3D APl DEPENDENCIES
Requires Direct3D 10 support.

PROFILEE OPTIONS
—po padl6
This will add padding variables to the cbuffer declarations to match
the 16 byte padding th@P4OpenGL profiles use. This makes sure
each variable in the cbuffer uses an entire float4 constant instead
of the tight packingiLSL10 normally uses.

DATA TYPES
In general, the Cg data types translate taHib®& 10 data types with the same name.

float, half, fixed
These numeric data types all correspond to stanid@# 754 single-precision floating-point
encoding with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimes called
s10e5

int Thisintegral data type operates dilan nteger over the —2724 to 2724 range. The result of int by
int division is an integer (rounding down) to match C.

SEMANTICS
INPUT SEMANTICS

The varying input semantics in tiws_4_Oprofile correspond to the respeety named warying output
semantics of thps 4 _Qprofile.

Binding Semantics Name Corresponding Data

POSITION Object-space position (SV_Position)
NORMAL Object-space  normal

COLOR Primary color (float4) (SV_Target)
COLORO

DIFFUSE

COLOR1 Secondary color (float4)

SPECULAR

FOGCOORD Fogcoordinate

TEXCOORD# Texture coordinate set #
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UNIFORM IINPUT SEMANTICS

OUTPUT SEMANTICS
Binding Semantics Name

POSITION
HPOS

COLOR
COLORO
CoLo
CoL

COLOR1
CoL1

TEXCOORD#
TEX#

FOGC
FOG

PSIZE
PSIZ

STANDARD LIBRARRY ISSUES

Cg Profiles

Corresponding Data

Clip-space position (SV_Position)

Front primary color (SV_Target)

Front secondary color
Texture coordinate set #
TEX# is translated to TEXCOORD#

Fog coordinate

Point size

vs_4 0(Cg)

This profile is limited to standard library supporéiable in HLSL10 for vertex shaders. Irgeneral, the Cg
andHLSL10 standard libraries are very similar.

SEE ALSO

The ps_4_0 profile is a similar translation profileHasL10 but for pixel (fragment) shaders.

Thevs 4 _Qprofile is similar to the DirectX 9 hislv profile that translates Cg into the DireKI®BL for

vertex shaders.
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NAM E
gs 4_0- Translation profile to DirectX 18’'High Level Shader Language for geometry shaders.

SYNOPI S
gs_ 4 0

DESCRI PTION
This Direct3D profile translates Cg into DirectX 4®igh Level Shader LanguageH(SL10) for geometry
shaders.

The compiler output for this profile conforms to thett@l high-level language defined by DirectX 30’
High Level Shading Language.

The limitations of thegs 4_Oprofile depend on whatLSL profile to which the translatedLSL code is
compiled.

3D APl DEPENDENCIES
Requires Direct3D 10 support.

PROFILEE OPTIONS
—po padl6
This will add padding variables to the cbuffer declarations to match
the 16 byte padding th@P4OpenGL profiles use. This makes sure
each variable in the cbuffer uses an entire float4 constant instead
of the tight packingiLSL10 normally uses.

DATA TYPES
In general, the Cg data types translate taHib®& 10 data types with the same name.

float, half, fixed
These numeric data types all correspond to stanid@# 754 single-precision floating-point
encoding with a sign bit, 23 mantissa bits, and 8 exponent bits (biased by 128), sometimes called
s10e5

int Thisintegral data type operates dilan nteger over the —2724 to 2724 range. The result of int by
int division is an integer (rounding down) to match C.

SEMANTICS
INPUT SEMANTICS

The \arying input semantics in thgs 4_Oprofile correspond to the respeety named varying output
semantics of thes_4_Qorofile.

Binding Semantics Name Corresponding Data

POSITION Object-space position (SV_Position)
NORMAL Object-space  normal

COLOR Primary color (float4) (SV_Target)
COLORO

DIFFUSE

COLOR1 Secondary color (float4)

SPECULAR

FOGCOORD Fogcoordinate

TEXCOORD# Texture coordinate set #
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UNIFORM IINPUT SEMANTICS

OUTPUT SEMANTICS
Binding Semantics Name

POSITION
HPOS

COLOR
COLORO
CoLo
CoL

COLOR1
CoL1

TEXCOORD#
TEX#

FOGC
FOG

PSIZE
PSIZ

STANDARD LIBRARRY ISSUES

Cg Profiles

Corresponding Data

Clip-space position (SV_Position)

Front primary color (SV_Target)

Front secondary color
Texture coordinate set #
TEX# is translated to TEXCOORD#

Fog coordinate

Point size

gs_4_0(Cg)

This profile is limited to standard library supporéitable in HLSL10 for vertex shaders. Irgeneral, the Cg
andHLSL10 standard libraries are very similar.

SEE ALSO

The ps_4_0 profile is a similar translation profileHasL10 but for pixel (fragment) shaders.

The vs_4 0 profile is a similar translation profile HSL10 but for vertex shaders.

The gs_4_Oprofile is similar to the OpenGL glslg profile that translates Cg into the OpenGL Shading

Language for geometry shaders.
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abs(Cqg)

NAM E

Cdstandard Library

abs-— returns absolute value of scalars and vectors.

SYNOPI S

float abs(float a);
floatl abs(floatl a);
float2 abs(float2 a);
float3 abs(float3 a);
float4 abs(float4 a);

half

halfl
half2
half3
half4

fixed

fixed1
fixed2
fixed3
fixed4

PARAMETERS
a

DESCRIPTION

abs(half

abs(halfl
abs(half2
abs(half3
abs(half4

abs(fixed a);
abs(fixedl a);
abs(fixed?2 a);
abs(fixed3 a);
abs(fixed4 a);

a);
a);

a);
a);

\ector or scalar of which to determine the absolute value.

Returns the absolute value of a scalar or vector.

abs(Cq)

For vectors, the returned vector contains the absolute value of each element of the input vector.

REFERENCE IMPLEMENT TATION

absfor afloa scalar could be implementedéikhis.

float abs(float a)

{
}

return max(-a, a);

PROHFILEE SUPPOR

absis supported in all profiles.

Support in the fp20 is limited.

Considerabsto be free or extremely inexpewsi

SEE ALSO
max
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acos(Cg)

Cdstandard Library

NAM E
acos— returns arccosine of scalars and vectors.
SYNOPI S
float acos(float a);

floatl acos(floatl a);
float2 acos(float2 a);
float3 acos(float3 a);
float4 acos(float4 a);

half  acos(half a);

halfl acos(halfl a);
half2 acos(half2 a);
half3 acos(half3 a);
half4 acos(half4 a);
fixed acos(fixed a);

fixed1 acos(fixedl a);
fixed2 acos(fixed?2 a);
fixed3 acos(fixed3 a);
fixed4 acos(fixed4 a);

PARAMETERS

a \ector or scalar of which to determine the arccosine.

DESCRIPTION

Returns the arccosine afn the range [0,pi], expectirgto be in the range [-1,+1].

For vectors, the returned vector contains the arccosine of each element of the input vector.

REFERENCE IMPLEMENT TATION

acosfor aflod scalar could be implementedéithis.

/I Handbook of Mathematical Functions
/I M. Abramowitz and I.A. Stegun, Ed.

/I Absolute error <= 6.7e-5
float acos(float x) {
float negate = float(x < 0);

x = abs(x);

float ret = -0.0187293;
ret = ret * x;

ret = ret + 0.0742610;
ret = ret * x;

ret = ret - 0.2121144;

ret = ret * x;

ret = ret + 1.5707288;

ret = ret * sqrt(1.0-x);
ret =ret - 2 * negate * ret;

return negate * 3.14159265358979 + ret;

PROFILEE SUPPORY
acosis supported in all profiles.

Support in the fp20 is limited.
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acos(Cg) Cdstandard Library acos(Cg)

SEE ALSO
abs, asin, cos, sqrt
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all(Cqg) CgStandard Library

NAM E

al - returns true if a boolean scalar or all components of a boolean vector are true.

SYNOPS S
bool all(bool a);
bool all(booll a);
bool all(bool2 a);
bool all(bool3 a);
bool all(bool4 a);

PARAMETERS
a Boolean vector or scalar of which to determine if eomponent is true.

DESCRI PTION
Returns true if a boolean scalar or all components of a boolean vector are true.

REFERENCE IMPLEMENT TATION
al for abod4 vector could be implemented &khis.

bool all(bool4 a)

{
return a.x && a.y && a.z && a.w;

}

PROFILEE SUPPORY
al is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
any
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any(Cq) CgStandard Library

NAM E

any - returns true if a boolean scalar oy@omponent of a boolean vector is true.

SYNOPS S
bool any(bool a);
bool any(booll a);
bool any(bool2 a);
bool any(bool3 a);
bool any(bool4 a);

PARAMETERS
a Boolean vector or scalar of which to determine if eomponent is true.

DESCRI PTION
Returns true if a boolean scalar oy @omponent of a boolean vector is true.

REFERENCE IMPLEMENT TATION
any for abod4 vector could be implemented &khis.

bool any(bool4 a)

return a.x M ay MM az 0O aw;

PROFILEE SUPPORY
any is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
all
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asin(Cg)

Cgstandard Library

NAM E
adn — returns arcsine of scalars and vectors.
SYNOPI S
float asin(float a);

floatl asin(floatl a);
float2 asin(float2 a);
float3 asin(float3 a);
float4 asin(float4 a);

half  asin(half a);

halfl asin(halfl a);
half2 asin(half2 a);
half3 asin(half3 a);
half4 asin(half4 a);
fixed asin(fixed a);

fixed1 asin(fixedl a);
fixed2 asin(fixed2 a);
fixed3 asin(fixed3 a);
fixed4 asin(fixed4 a);

PARAMETERS

a

\ector or scalar of which to determine the arcsine.

DESCRI PTION
Returns the arcsine afin the range [—pi/2,+pi/2], expectiragto be in the range [-1,+1].

For vectors, the returned vector contains the arcsine of each element of the input vector.

REFERENCE IMPLEMENT TATION
adn for aflod scalar could be implementedaéikhis.

/I Handbook of Mathematical Functions
/I M. Abramowitz and I.A. Stegun, Ed.

float asin(float x) {

float negate = float(x < 0);

X = abs(x);

float ret = -0.0187293;
ret *= x;

ret += 0.0742610;

ret *= x;

ret -=0.2121144;

ret *= x;

ret += 1.5707288;
ret = 3.14159265358979*0.5 - sqrt(1.0 - x)*ret;
return ret - 2 * negate * ret;

PROFILEE SUPPORY
adn is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO

abs, acos, sin, sqrt
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atan(Cg) Cdstandard Library atan(Cg)

NAM E
aan - returns arctangent of scalars and vectors.
SYNOPI S
float atan(float a);
floatl atan(floatl a);
float2 atan(float2 a);
float3 atan(float3 a);
float4 atan(float4 a);
half  atan(half a);
halfl atan(halfl a);
half2 atan(half2 a);
half3 atan(half3 a);
half4 atan(half4 a);
fixed atan(fixed a);
fixed1 atan(fixedl a);
fixed2 atan(fixed?2 a);
fixed3 atan(fixed3 a);
fixed4 atan(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the arctangent.
DESCRIPTION

Returns the arctangent of x in the range of —pi/2 to pi/2 radians.
For vectors, the returned vector contains the arctangent of each element of the input vector.

REFERENCE IMPLEMENT TATION
aan for afloa scalar could be implementedadihis.

float atan(float x) {
return atan2(x, float(1));

}

atan2 is typically implemented as an approximation.

PROFILEE SUPPORY
aan is supported in all profiles but fp20.

SEE ALSO
abs, acos, asin, atan2. sgrt, tan
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atan2(Cg)

Cdstandard Library

NAM E
aan2 - returns arctangent of scalars and vectors.
SYNOPSS
float atan2?(float y, float x);

floatl atan2(floatl y, floatl x);
float2 atan2(float2 y, float2 x);
float3 atan2(float3 y, float3 x);
float4 atan2(float4 y, float4 x);

half  atan2(half y, half x);

halfl atan2(halfl y, halfl x);
half2 atan2(half2 y, half2 x);
half3 atan2(half3 y, half3 x);
half4 atan2(half4 y, half4 x);
fixed atan2(fixed y, fixed x);

fixed1 atan2(fixedl vy, fixed1 x);
fixed2 atan2(fixed?2 vy, fixed2 x);
fixed3 atan2(fixed3 vy, fixed3 x);
fixed4 atan2(fixed4 vy, fixed4 x);

PARAMETERS

y Vector or scalar for numerator of ratio of which to determine the arctangent.

X Vector or scalar of denominator of ratio of which to determine the arctangent.

DESCRIPTION

atan2(Cg)

aan2 calculates the arctangent of y/a@an2 is well defined for eery point other than the originyen if x

equals 0 and y does not equal 0.

For vectors, the returned vector contains the arctangent of each element of the input vector.

REFERENCE IMPLEMENT TATION

aan2for afloa2 scalar could be implemented as an approximati@ntiis.

float2 atan2(float2 y, float2 x)

{
float2 tO0, t1, t2, t3, t4;

t3 = abs(x);
t1 = abs(y);
t0 = max(t3, t1);
t1 = min(t3, t1);
t3 = float(1) / tO;
t3 =t1 * t3;

t4 = t3 * t3;

t0 = - f 10at(0.013480470);
{0 = t0 * t4 + float(0.057477314);
t0 = t0 * t4 - float(0.121239071);
{0 = t0 * t4 + float(0.195635925);
t0 = t0 * t4 - float(0.332994597);
{0 = t0 * t4 + float(0.999995630);

t3 =10 * t3;
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atan2(Cg) Cdstandard Library

t3 = (abs(y) > abs(x)) ? float(1.570796327) - t3 : t3;

t3=(x<0)? float(3.141592654) - t3 : t3;
t3=(y<0)?-t3:13;

return t3;

PROFILEE SUPPORY
aan2is supported in all profiles but fp20.

SEE ALSO
abs, acos, asin, atan. sgrt, tan
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ceil(Cqg) CgStandard Library ceil(Cqg)

NAM E
cd - returns smallest integer not less than a scalar or each vector component.

SYNOPI S

float ceil(float a);

floatl ceil(floatl a);

float2 ceil(float2 a);

float3 ceil(float3 a);

float4 ceil(float4 a);

half  ceil(half a);

halfl ceil(halfl a);

half2 ceil(half2 a);

half3 ceil(half3 a);

half4 ceil(half4 a);

fixed ceil(fixed a);

fixed1 ceil(fixedl a);

fixed2 ceil(fixed2 a);

fixed3 ceil(fixed3 a);

fixed4 ceil(fixed4 a);
PARAMETERS

a \ector or scalar of which to determine the ceiling.

DESCRI PTION

Returns the ceiling or smallest integer not less than a scalar or each vector component.

REFERENCE IMPLEMENT TATION
cd for afloa scalar could be implementedéikhis.

float ceil(float v)

{

return -floor(-v);

}

PROFILEE SUPPORY
cd is supported in all profiles except fp20.

SEE ALSO
floor
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clamp(Cg) Cgstandard Library
NAM E
damp - returns smallest integer not less than a scalar or each vector component.
SYNOPS S
float clamp(float X, float a, float b);

floatl clamp(floatl x, floatl a, floatl b);
float2 clamp(float2 x, float2 a, float2 b);
float3 clamp(float3 x, float3 a, float3 b);
float4 clamp(float4 x, float4 a, float4 b);

half  clamp(half X, half a, half b);

halfl clamp(halfl X, halfl a, halfl b);
half2 clamp(half2 X, half2 a, half2 b);
half3 clamp(half3 X, half3 a, half3 b);
half4 clamp(half4 X, half4 a, half4 b);
fixed clamp(fixed X, fixed a, fixed b);

fixed1 clamp(fixedl x, fixedl a, fixed1 b);
fixed2 clamp(fixed?2 x, fixed2 a, fixed2 b);
fixed3 clamp(fixed3 x, fixed3 a, fixed3 b);
fixed4 clamp(fixed4 x, fixed4 a, fixed4 b);

PARAMETERS
X Vector or scalar to clamp.

a \ector or scalar for bottom of clamp range.

b Vector or scalar for top of clamp range.

DESCRI PTION
Returnsx clamped to the range,p] as follows:

1) Returnsaif xis less tharm; else
2) Returnd if x is greater thab; else

3) Returns< otherwise.

clamp(Cg)

For vectors, the returneceetor contains the clamped result of each element ofetienx clamped using

the respectie dement of vectors andb.

REFERENCE IMPLEMENT TATION
damp for floa scalars could be implementeddithis.

float clamp(float x, float a, float b)

{

return max(a, min(b, x));

}

PROFILEE SUPPORY
damp is supported in all profiles except fp20.

SEE ALSO
max, min, saturate
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clip(Cg) CgStandard Library

NAM E
di p — conditionally kill a pixel before output

SYNOPS S
void clip(float4 x);
void clip(float3 x);
void clip(float2 x);
void clip(floatl x);
void clip(float  x);

PARAMETERS
X Vector/scalar condition to clip on

DESCRIPTION

kills the current pixel output if gncomponent of the gen vector or the gven scalar is negdive

REFERENCE IMPLEMENT TATION
dip is equvalent to

void clip(float4 x)

if (any(x < 0))
discard;

PROHFILEE SUPPOR

dip is supported in all pixel/fragment profiles.

SEE ALSO

Cg Toolkit 2.2

clip(Cg)

670



cos(Cg) Cgstandard Library cos(Cg)

NAM E
cos— returns cosine of scalars and vectors.
SYNOP3 S
float cos(float a);
floatl cos(floatl a);
float2 cos(float2 a);
float3 cos(float3 a);
float4 cos(float4 a);
half  cos(half a);
halfl cos(halfl a);
half2 cos(half2 a);
half3 cos(half3 a);
half4 cos(half4 a);
fixed cos(fixed a);
fixed1 cos(fixedl a);
fixed2 cos(fixed?2 a);
fixed3 cos(fixed3 a);
fixed4 cos(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the cosine.
DESCRIPTION

Returns the cosine afin radians. The return value is in the range [-1,+1].
For vectors, the returned vector contains the cosine of each element of the input vector.

REFERENCE IMPLEMENT TATION
cosis best implemented as a watiosine instruction, heever cosfor afloa scalar could be implemented
by an approximation l# this.

cos(float a)

{
/* C simulation gives a max absolute error of less than 1.8e-7 */
const float4 cO = float4( 0.0, 0.5,
1.0, 0.0 )i
const float4 c1 = float4( 0.25, -9.0,
0.75, 0.159154943091 );

const float4 c2 = float4( 24.9808039603, -24.9808039603,
-60.1458091736, 60.1458091736 );
const float4 c3 = float4( 85.4537887573, -85.4537887573,
-64.9393539429, 64.9393539429 );
const float4 c4 = float4( 19.7392082214, -19.7392082214,
-1.0, 1.0 );

/*r0.x = cos(a) */
float3 r0, r1, r2;
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cos(Cg) Cgstandard Library cos(Cg)

rix = clw*a; /l normalize input
ri.y = frac(rl.x); /l and extract fraction
r2x = (float) (rl.y <cl.x); /I range check: 0.0 to 0.25
r2.yz = (float2) (rl.yy >=cl.yz); /I range check: 0.75to 1.0
r2y = dot(r2, cd.zwz); /I range check: 0.25t0 0.75
ro =  c0.xyz - rl.yyy; /[ range centering
ro = r0*ro;
rl =  Cc2.Xyx *r0 + c2.zwz; /I start power series
rl = rl *rO + c3.xyx;
ri = r1*r0 + c3.zwz;
rl = rl *rO + c4.xyx;
ri = r1*r0 + c4.zwz;
ro.x = dot(rl,-r2); I/l range extract
return r0.x;

PROFILEE SUPPORY

cosis fully supported in all profiles unless otherwise specified.
cosis supported via an approximation (shownadan the vs_1, vp20, and arbvpl profiles.
cosis unsupported in the fp20, ps_1_1, ps_1_2, and ps_1_3 profiles.

SEE ALSO
acos, dot, frac, sin, sincos, tan
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cosh(Cg) Cdstandard Library cosh(Cg)

NAM E
cosh — returns hyperbolic cosine of scalars and vectors.
SYNOPI S
float cosh(float a);
floatl cosh(floatl a);
float2 cosh(float2 a);
float3 cosh(float3 a);
float4 cosh(float4 a);
half  cosh(half a);
halfl cosh(halfl a);
half2 cosh(half2 a);
half3 cosh(half3 a);
half4 cosh(half4 a);
fixed cosh(fixed a);
fixed1 cosh(fixedl a);
fixed2 cosh(fixed2 a);
fixed3 cosh(fixed3 a);
fixed4 cosh(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the hyperbolic cosine.
DESCRIPTION

Returns the hyperbolic cosine af
For vectors, the returned vector contains the hyperbolic cosine of each element of the input vector.

REFERENCE IMPLEMENT TATION
cosh for a scalafloa could be implemented l&this.

float cosh(float x)

{
return 0.5 * (exp(x)+exp(-x));

}

PROFILEE SUPPORY
codh is supported in all profiles except fp20.

SEE ALSO
acos, cos, exp, sinh, tanh
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cross(Cg) Cdstandard Library cross(Cg)

NAM E
amss- returns the cross product ofdwhree-component vectors

SYNOPIS
float3 cross(float3 a, float3 b);

half3 cross(half3 a, half3 b);

fixed3 cross(fixed3 a, fixed3 b);

PARAMETERS
a Three-component vector.

b Three-component vector.

DESCRI PTION
Returns the cross product of three-component veatanglb. The result is a three-component vector.

REFERENCE IMPLEMENT TATION
aossor floa3 vectors could be implemented this way:

float3 cross(float3 a, float3 b)
{

return a.yzx * b.zxy - a.zxy * b.yzx;

}

PROFILEE SUPPORY
aosss supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
dot
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ddx(Cg) CgStandard Library ddx(Cq)

NAM E
ddx - returns approximate partial degiive with respect to window-space X
SYNOPIS
float ddx(float a);
floatl ddx(floatl a);
float2 ddx(float2 a);
float3 ddx(float3 a);
float4 ddx(float4 a);
half  ddx(half a);
halfl ddx(halfl a);
half2 ddx(half2 a);
half3 ddx(half3 a);
half4 ddx(half4 a);
fixed ddx(fixed a);
fixed1 ddx(fixedl a);
fixed2 ddx(fixed2 a);
fixed3 ddx(fixed3 a);
fixed4 ddx(fixed4 a);
PARAMETERS
a \ector or scalar of which to approximate the partia@ivie with respect to window-space X.
DESCRI PTION

Returns approximate partial degtive d a with respect to the window-space (horizoniatpordinate.

For vectors, the returnedegtor contains the approximate partial dgaive d each element of the input
vector.

This function is only @ailable in fragment program profiles (but not all of them).

The specific way the partial degtive is computed is implementation-dependeiiypically fragments are
rasterized in 2x2 arrangements of fragments (called quad-fragments) and the paxativeenf a
variable is computed by differencing with the adjacent horizontal fragment in the quad-fragment.

The partial deviative computation may incorrect whetdx is used in control flw paths where not all the
fragments within a quad-fragmentedranched the same way.

The partial dewsative computation may be lesxact (wobbly) when the variable is computed based on
varying parameters interpolated with centroid interpolation.

REFERENCE IMPLEMENT TATION
ddx is not expressible in Cg code.

PROFILEE SUPPORY
ddx is supported only in fragment profiled/ertex and geometry profiles lack the concept of wiwdo
space.

ddx is unsupported in the fp20, ps_1_1, ps_1_2, ps_1_3, and arbfpl profiles.

SEE ALSO
ddy, fp30, fp40, fwidth, gp4fp
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ddy(Cqg) CgStandard Library ddy(Cq)

NAM E
ddy - returns approximate partial degiive with respect to window-space Y
SYNOPI S
float ddy(float a);
floatl ddy(floatl a);
float2 ddy(float2 a);
float3 ddy(float3 a);
float4 ddy(float4 a);
half  ddy(half a);
halfl ddy(halfl a);
half2 ddy(half2 a);
half3 ddy(half3 a);
half4 ddy(half4 a);
fixed ddy(fixed a);
fixed1 ddy(fixedl a);
fixed2 ddy(fixed2 a);
fixed3 ddy(fixed3 a);
fixed4 ddy(fixed4 a);
PARAMETERS
a \ector or scalar of which to approximate the partialaévie with respect to window-space Y.
DESCRI PTION

Returns approximate partial degtive d a with respect to the window-space (verticaoordinate.

For vectors, the returnedegtor contains the approximate partial dgaive d each element of the input
vector.

This function is only @ailable in fragment program profiles (but not all of them).

The specific way the partial degtive is computed is implementation-dependeiiypically fragments are
rasterized in 2x2 arrangements of fragments (called quad-fragments) and the paxativeenf a
variable is computed by differencing with the adjacent horizontal fragment in the quad-fragment.

The partial deviative cmputation may incorrect wheddy is used in control flw paths where not all the
fragments within a quad-fragmentedranched the same way.

The partial dewsative computation may be lesxact (wobbly) when the variable is computed based on
varying parameters interpolated with centroid interpolation.

REFERENCE IMPLEMENT TATION
ddy is not expressible in Cg code.

PROFILEE SUPPORY
ddy is supported only in fragment profiled/ertex and geometry profiles lack the concept of wiwdo
space.

ddy is unsupported in the fp20, ps_1_1, ps_1_2, ps_1_3, and arbfpl profiles.

SEE ALSO
ddx, fp30, fp40, fwidth, gp4fp
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degrees(Cg)

NAM E

degrees— corverts values of scalars and vectors from radians to degrees

SYNOPS S
float degrees(float a);
floatl degrees(floatl a);
float2 degrees(float2 a);
float3 degrees(float3 a);
float4 degrees(float4 a);

half  degrees(half a);
halfl degrees(halfl a);
half2 degrees(half2 a);
half3 degrees(half3 a);
half4 degrees(half4 a);
fixed degrees(fixed a);
fixed1 degrees(fixedl a);
fixed2 degrees(fixed?2 a);
fixed3 degrees(fixed3 a);
fixed4 degrees(fixed4 a);
PARAMETERS
a \ector or scalar of which to ceert from radians to degrees.
DESCRI PTION

Returns the scalar or vector werted from radians to degrees.

C¢tandard Library

degrees(Cg)

For vectors, the returnedeetor contains each element of the input vectowveted from radians to

degrees.
REFERENCE IMPLEMENT TATION

degreesfor afloa scalar could be implementeddithis.

float degrees(float a)

{
return 57.29577951 * a;

}

PROHILEE SUPPOR

degreesis supported in all profiles except fp20.

SEE ALSO
cos, radians, sin, tan
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determinant(Cg) C@tandard Library determinant(Cg)

NAM E
deerminant — returns the scalar determinant of a square matrix

SYNOPSS
float determinant(float1x1 A);
float determinant(float2x2 A);
float determinant(float3x3 A);
float determinant(float4x4 A);

PARAMETERS
A Square matrix of which to compute the determinant.

DESCRI PTION
Returns the determinant of the square makrix

REFERENCE IMPLEMENT TATION
The variouslgerminant functions can be implementedaditthis:

float determinant(float1x1 A)

{

return A._maOo;

}

float determinant(float2x2 A)

{
return A._mO0*A._m11 - A._mO01*A._m10;

}

float determinant(float3x3 A)
{
return dot(A._m00_m01_mO02,
A._ mll ml12 ml10*A._m22 m20_m21l
- A._ml12 ml10_m1l*A._m21_m22_m20);
}

float determinant(float4x4 A) {
return dot(float4(1,-1,1,-1) * A._m00_mO01_m02_mO03,
A._m11 m12_m1l3 m10*( A._m22_m23 m20 _m21*A. m33_m30_m31_ma32
- A._m23_m20_m21_m22*A._m32_m33_m30_ma31)
+ A_ml12 m13 m10 mll*( A._m23 m20 _m21 m22*A._m31_m32_m33_m30
- A._m21_m22_m23_m20*A._m33_m30_m31_ma32)
+ A._ml13 m10_mll ml12*( A._m21 m22_m23_m20*A._m32_m33_m30_m31
- A._m22_m23 m20_m21*A._m31_m32_m33_ma30));

PROFILEE SUPPORY
deerminant is supported in all profilesHowever profiles such as fp20 and ps_2 without vetiloating-
point will have roblems computing the larger determinants and mag lEnges issues computingea
small determinants.

SEE ALSO
mul, transpose

Cg Toolkit 2.2 678



distance(Cg) Cé&tandard Library distance(Cg)

NAM E
digance- return the Euclidean distance between points

SYNOPIS
float distance(float pt1, float pt2);
float distance(floatl pt1, floatl pt2);
float distance(float2 pt1, float2 pt2);
float distance(float3 pt1, float3 pt2);
float distance(float4 pt1, float4 pt2);

half distance(half pt1, half pt2);

half distance(halfl pt1, halfl pt2);
half distance(half2 pt1, half2 pt2);
half distance(half3 pt1, half3 pt2);
half distance(half4 pt1, half4 pt2);

fixed distance(fixed pt1, fixed pt2);

fixed distance(fixedl ptl, fixedl pt2);
fixed distance(fixed2 ptl, fixed2 pt2);
fixed distance(fixed3 ptl, fixed3 pt2);
fixed distance(fixed4 ptl, fixed4 pt2);

PARAMETERS
ptl Firstpoint.

pt2 Secongoint.

DESCRI PTION
Returns the Euclidean distance from a first ppifito a second poirgt2.

REFERENCE IMPLEMENT TATION
digancefor afloa3 vector could be implemented &khis.

float distance(float3 pt1, float3 pt2)

{
float3 v = vt2 - pt1;

return sqrt(dot(v,v));

}

PROFILEE SUPPORY
diganceis supported in all profiles except fp20.

SEE ALSO
dot, length, normalize, sqgrt
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dot(Cg)

NAM E

CgStandard Library

dat - returns the scalar dot product ofotwectors

SYNOPI S

float dot(float a, float b);
floatl dot(floatl a, floatl b);
float2 dot(float2 a, float2 b);
float3 dot(float3 a, float3 b);
float4 dot(float4 a, float4 b);

half

halfl
half2
half3
half4

fixed

PARAMETERS

a
b

DESCRI PTION
Returns the scalar dot product obtgame-typed vectora andb.

dot(half

dot(halfl
dot(half2
dot(half3
dot(half4

a, half b);
a, halfl b);
a, half2 b);
a, half3 b);
a, half4 b);

dot(fixed a, fixed b);
fixed1 dot(fixedl a, fixedl b);
fixed2 dot(fixed2 a, fixed2 b);
fixed3 dot(fixed3 a, fixed3 b);
fixed4 dot(fixed4 a, fixed4 b);

Frst vector.

Second vector.

REFERENCE IMPLEMENT TATION
dat for floa4 vectors could be implemented this way:

float dot(float4 a, float4 b)

{

return a.x*b.x + a.y*b.y + a.z*b.z + a.w*b.w;

}

PROFILEE SUPPORY
dat is supported in all profiles.

Thefixed3 dot product is very efficient in the fp20 and fp30 profiles.

dot(Cg)

The floa3 andfloa4 dot products are very efficient in the vp20, vp30, vp40, arbvpl, fp30, fp40, and
arbfpl profiles.

Thefloa2 dot product is ery efficient in the fp40 profile. In optimal circumstances) two-component
dot products can sometimes be performed at the four-component and three-component dot product rate.

SEE ALSO

cross, lit, mul
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exp(Cqg) CgStandard Library exp(Cqg)

NAM E
e&xp — returns the base-e exponential of scalars and vectors

SYNOPIS

float exp(float a);

floatl exp(floatl a);

float2 exp(float2 a);

float3 exp(float3 a);

float4 exp(float4 a);

half  exp(half a);

halfl exp(halfl a);

half2 exp(half2 a);

half3 exp(half3 a);

half4 exp(half4 a);

fixed exp(fixed a);

fixed1 exp(fixedl a);

fixed2 exp(fixed2 a);

fixed3 exp(fixed3 a);

fixed4 exp(fixed4 a);
PARAMETERS

a Vector or scalar of which to determine the baseqgeential. Thevalue e is approximately
2.71828182845904523536.

DESCRI PTION

Returns the base-e exponensal
For vectors, the returned vector contains the base-e exponential of each element of the input vector.

REFERENCE IMPLEMENT TATION
float3 exp(float3 a)

{

float3 rv;
int i;
for (i=0; i<3; i++) {
rv[i] = exp(a[i]); // this is the ANSI C standard library exp()
}

return rv;

}

exp is typically implemented with either a natibase-2 exponentional instruction ompo

PROFILEE SUPPORY
exp is fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp2, log, pow
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exp2(Cq) CgStandard Library exp2(Cqg)

NAM E
e&xp2 - returns the base-2 exponential of scalars and vectors
SYNOPI S
float exp2(float a);
floatl exp2(floatl a);
float2 exp2(float2 a);
float3 exp2(float3 a);
float4 exp2(float4 a);
half  exp2(half a);
halfl exp2(halfl a);
half2 exp2(half2 a);
half3 exp2(half3 a);
half4 exp2(half4 a);
fixed exp2(fixed a);
fixed1 exp2(fixedl a);
fixed2 exp2(fixed2 a);
fixed3 exp2(fixed3 a);
fixed4 exp2(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the base-2 exponential.
DESCRI PTION

Returns the base-2 exponental
For vectors, the returned vector contains the base-2 exponential of each element of the input vector.

REFERENCE IMPLEMENT TATION
float3 exp2(float3 a)

{

float3 rv;
int i;
for (i=0; i<3; i++) {
rv[i] = exp2(a[i]); // this is the ANSI C standard library exp2()

return rv;

}

exp2is typically implemented with a naé base-2 exponentional instruction.

PROFILEE SUPPORY
exp2is fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp, log, pow
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NAM E
facdorward - returns a normal as-is if @&xex’s e/e-space position vector points in the opposite direction
of a geometric normal, otherwise return thgaed version of the normal

SYNOPSS
float faceforward(float N, float |, float Ng);
floatl faceforward(floatl N, floatl I, floatl Ng);
float2 faceforward(float2 N, float2 I, float2 Ng);
float3 faceforward(float3 N, float3 I, float3 Ng);
float4 faceforward(float4 N, float4 I, float4 Ng);

half faceforward(half N, half I, half Ng);
halfl faceforward(halfl N, halfl I, halfl Ng);
half2 faceforward(half2 N, half2 I, half2 Ng);
half3 faceforward(half3 N, half3 I, half3 Ng);
half4 faceforward(half4 N, half4 I, half4 Ng);

fixed faceforward(fixed N, fixed 1, fixed Ng);
fixed1 faceforward(fixedl N, fixed1 I, fixed1 Ng);
fixed2 faceforward(fixed2 N, fixed?2 I, fixed2 Ng);
fixed3 faceforward(fixed3 N, fixed3 I, fixed3 Ng);
fixed4 faceforward(fixed4 N, fixed4 I, fixed4 Ng);

PARAMETERS
N Peturbed normal vector.

I Incidence vector (typically a direction vector from the eye to a vertex).
Ng Geometrimormal vector (for some facet the peturbed normal belongs).

DESCRI PTION
Returns a (peturbed) normal as-is ifaatexs eye-space position vector points in the opposite direction of a
geometric normal, otherwise return thegaed version of the (peturbed) normal

Mathematically if the dot product of and Ng is neydive, N is returned unchanged; otherwide is
returned.

This function is inspired by a RenderMan funciton of the same name though the RenderMan version has
only two parameters.

REFERENCE IMPLEMENT TATION
facdorward for floa 3 vectors could be implemented this way:

float3 faceforward( float3 N, float3 I, float Ng )

{
return dot(l, Ng) <0 ? N : -N;
}
PROFILEE SUPPORY
refr act is supported in all profiles.
SEE ALSO

dot, reflect, refract, normalize
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floatToIntBits(Cg) CgStandard Library floatTolntBits(Cg)

NAM E
floaTolntBits - returns the 32-bit integer representation ofsHE 754 floating-point scalar or vector

SYNOPI S
int floatTolntBits(float x);
intl floatTolntBits(floatl x);
int2 floatTolntBits(float2 x);
int3 floatTolntBits(float3 x);
int4 floatTolntBits(float4 x);

PARAMETERS
X Floating-point vector or scalar to cast to a scalar int or vector of ints.

DESCRI PTION
Returns a representation of the specified floating-point scalar value or \&lots sccording to thEEE
754 floating-point “single formatbit layout.

Not-A-Number (NaN) floating-point values are cannonicalized to the intedee ¥x7fc00000 gerdless
of the specific NaN encoding. The sign bit of the NaN is discarded.

This function is based on\vls javelang.Float method of the same name. See:

http://java.sun.com/j2se/1.4.2/docs/api/java/lang/Float.html

floaTolntBits requires instructions to be generated to cannonicalize Nddew soflodTolntBits is
typically more expense thanflodToRawintBits .

REFERENCE IMPLEMENT TATION
floaToIntBits operates consistent with the followin®iSI C code:

int floatTolntBits(float  x)
{

union {
float f; // assuming 32-bit IEEE 754 single-precision
inti; I/l assuming 32-bit 2’'s complement int

Pug

if (isnan(x)) {

return 0x7fc00000;
} else{

uf=x;

return u.i;

}
}

PROFILEE SUPPORY
floaTolntBits is supported by the gp4vp, gp4gp, and gp4vp profiles.

floaTolntBits is notsupported by pre-G80 profiles.

SEE ALSO
ceil, floatToRawIntBits, flogrintBitsToFloat, round, trunc
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floatToRavIntBits(Cg) CgStandard Library floatToRawIntBits(Cg)

NAM E
floaToRawintBits — returns the na 32-bit integer representation of #EE 754 floating-point scalar or
vector

SYNOPS S
int floatToRawIntBits(float x);
intl floatToRawIntBits(floatl x);
int2 floatToRawIntBits(float2 x);
int3 floatToRawIntBits(float3 x);
int4 floatToRawIntBits(float4 x);

PARAMETERS
X Floating-point vector or scalar toweacast to a scalar int or vector of ints.

DESCRI PTION
Returns a representation of the specified floating-point scalar value or \elots sccording to thEEE
754 floating-point “single formatbit layout, preserving Not-a-Number (NaN) values.

This function is based onvls javelang.Float method of the same name. See:

http://java.sun.com/j2se/1.4.2/docs/api/java/lang/Float.html

The Cg compiler can typically optimifimaToRawintBits so it has no instruction cost.

REFERENCE IMPLEMENT TATION
floaToRawintBits operates consistent with the followin®iSI C code:

int floatToRawIntBits(float  x)

{
union {
float f; // assuming 32-bit IEEE 754 single-precision
inti; [/l assuming 32-bit 2’'s complement int
}ug
u.f=x;
return u.i;
}
PROFILEE SUPPORY

floaToRawintBits is supported by the gp4vp, gp4gp, and gp4vp profiles.
floaToRawintBits is notsupported by pre-G80 profiles.

SEE ALSO
ceil, floatTolntBits, floorintBitsToFloat, round, trunc
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floor(Cg) CgStandard Library floor(Cg)

NAM E
floa - returns largest integer not greater than a scalar or each vector component.

SYNOPI S

float floor(float a);

floatl floor(floatl a);

float2 floor(float2 a);

float3 floor(float3 a);

float4 floor(float4 a);

half  floor(half a);

halfl floor(halfl a);

half2 floor(half2 a);

half3 floor(half3 a);

half4 floor(half4 a);

fixed floor(fixed a);

fixed1 floor(fixedl a);

fixed2 floor(fixed2 a);

fixed3 floor(fixed3 a);

fixed4 floor(fixed4 a);
PARAMETERS

a \ector or scalar of which to determine the floor.

DESCRIPTION

Returns the floor or largest integer not greater than a scalar or each vector component.

REFERENCE IMPLEMENT TATION
floa for afloa3 vector could be implemented &khis.

float3 floor(float3 v)
{

float3 rv;
inti;

for (i=0; i<3; i++) {
rv[i] = V[i] - frac(Vv[i]);

return rv;

PROFILEE SUPPORY
floa is supported in all profiles except fp20.

SEE ALSO
ceil, round
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fmod(Cqg) CgStandard Library fmod(Cqg)

NAM E
fmod - returns the remainder &fy with the same sign as

SYNOPIS
float fmod(float X, float y);
floatl fmod(floatl x, floatl y);
float2 fmod(float2 x, float2 y);
float3 fmod(float3 x, float3 y);
float4 fmod(float4 x, float4 y);

half  fmod(half X, half y);

halfl fmod(halfl X, halfl y);
half2 fmod(half2 X, half2 y);
half3 fmod(half3 X, half3y);
half4 fmod(half4 X, half4 y);

fixed fmod(fixed X, fixed y);
fixed1 fmod(fixedl x, fixed1 y);
fixed2 fmod(fixed?2 x, fixed2 y);
fixed3 fmod(fixed3 x, fixed3 y);
fixed4 fmod(fixed4 x, fixed4 y);

PARAMETERS
X Vector or scalar numerator

y Vector or scalar denominator

DESCRI PTION
fmod returns the remainder of divided byy with the same sign as. If y is zero, the result is
implementation-defined because of division by zero.

For vectors, the returned vector contains the signed remainder of each element of the input vector.

REFERENCE IMPLEMENT TATION
fmod for anfloa2 vector could be implemented as:

float2 fmod(float2 a, float2 b)

float2 ¢ = frac(abs(a/b))*abs(b);
return (@< 0) ? -c: c; /*if(a<0)c=0-c*

}

PROFILEE SUPPORY
fmod is supported in all profiles but fp20.

SEE ALSO
abs, frac
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frac(Cqg) CgStandard Library
NAM E
frac — returns the fractional portion of a scalar or each vector component.
SYNOPS S
float frac(float a);

floatl frac(floatl a);
float2 frac(float2 a);
float3 frac(float3 a);
float4 frac(float4 a);

half  frac(half a);

halfl frac(halfl a);
half2 frac(half2 a);
half3 frac(half3 a);
half4 frac(half4 a);
fixed frac(fixed a);

fixed1 frac(fixedl a);
fixed2 frac(fixed2 a);
fixed3 frac(fixed3 a);
fixed4 frac(fixed4 a);

PARAMETERS

a \ector or scalar of which to return its fractional portion.

DESCRIPTION

Returns the fractional portion of a scalar or each vector component.

REFERENCE IMPLEMENT TATION

fracfor aflod scalar could be implementedadihis.

float frac(float v)

{

return v - floor(v);

}

PROHFILEE SUPPOR

fracis supported in all profiles except fp20.

SEE ALSO

ceil, floor, round, trunc
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frexp(Cqg) CgStandard Library frexp(Cqg)

NAM E
frexp — splits scalars and vectors into normalized fraction and a power of 2

SYNOPIS
float frexp(float X, out float e);
floatl frexp(floatl x, out floatl e);
float2 frexp(float2 x, out float2 e);
float3 frexp(float3 x, out float3 e);
float4 frexp(float4 x, out float4 e);

half  frexp(half X, out half e);

halfl frexp(halfl X, out halfl e);
half2 frexp(half2 X, out half2 e);
half3 frexp(half3 X, out half3 e);
half4 frexp(half4 X, out half4 e);

fixed frexp(fixed X, out fixed e);
fixed1 frexp(fixedl x, out fixedl e);
fixed2 frexp(fixed2 x, out fixed2 e);
fixed3 frexp(fixed3 x, out fixed3 e);
fixed4 frexp(fixed4 x, out fixed4 e);

PARAMETERS
X Vector or scalar of which to split.

e \ector or scalar where the exponenk g output.

DESCRI PTION
This function decomposesinto two parts: a mantissa between 0.5 and 1 (returned by the function) and an
exponent output as.

If the valuex is zero, both parts of the result are zero.

For vectors, the returned vector contains the mantissa of each element of the input vector and the output
vector contains the exponent of each element of the input vector.

REFERENCE IMPLEMENT TATION
The example bels is not legd Cg because it uses the & address-of operator not supported by Cg in order
to call theANSI C frexp routine.

float3 frexp(float3 x, out float3 e)
{

float3 rv;

inti;

for (i=0; i<3; i++) {
float eout;

rv[i] = frexp(a[i], &eout); // this is the ANSI C standard library frexp()
eli] = eout;

}

return rv;

PROFILEE SUPPORY
frexp is fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.
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SEE ALSO
exp2, log, pow
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fwidth(Cg) CgStandard Library fwidth(Cg)

NAM E
fwidth — returns sum of approximate window-space partialvdivies magnitudes

SYNOPI S

float fwidth(float a);

floatl fwidth(floatl a);

float2 fwidth(float2 a);

float3 fwidth(float3 a);

float4 fwidth(float4 a);

half  fwidth(half a);

halfl fwidth(halfl a);

half2 fwidth(half2 a);

half3 fwidth(half3 a);

half4 fwidth(half4 a);

fixed fwidth(fixed a);

fixed1 fwidth(fixedl a);

fixed2 fwidth(fixed2 a);

fixed3 fwidth(fixed3 a);

fixed4 fwidth(fixed4 a);
PARAMETERS

a \ector or scalar of which to sum its approximate windpace partial derative magnitudes.
with respect to window-space X and Y.

DESCRI PTION

Returns sum of the absolute values of each approximate partiedtigerid a with respect to both the
window-space (horizontakand (vertically) coordinate.

.PP For vectors, the returneglctor contains the sum of partial detive magnitudes of each element of the
input vector.

This function can be used to approximateftagment width(hence the namé&width’’) for level-of-detail
computations dependent on change in window-space.

This function is only @ailable in fragment program profiles (but not all of them).

The specific way the partial degtive is computed is implementation-dependeiiypically fragments are
rasterized in 2x2 arrangements of fragments (called quad-fragments) and the pax@tiveenf a
variable is computed by differencing with the adjacent horizontal fragment in the quad-fragment.

The partial dexiative mmputation may incorrect whdmidth is used in control fl@ paths where not all
the fragments within a quad-fragmenvédranched the same way.

The partial dewsative computation may be lesxact (wobbly) when the variable is computed based on
varying parameters interpolated with centroid interpolation.

REFERENCE IMPLEMENT TATION
fmod for floa 3 vectors could be implemented this way:
float3 fwidth(float3 a)

{
return abs(ddx(a)) + abs(ddy(a));

}

PROFILEE SUPPORY
fwidth is supported only in fragment profile¥ertex and geometry profiles lack the concept of wiwdo
space.
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fwidth is unsupported in the fp20, ps_1_1, ps_1_2, ps_1_3, and arbfpl profiles.

SEE ALSO
ddx, ddy fp30, fp40, gp4fp
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intBitsToFloat(Cg) Cgstandard Library intBitsToFloat(Cg)

NAM E
intBitsToFloat - returns the float value corresponding to egibit represention.of a scalar int value or
vector of int values

SYNOPIS
float intBitsToFloat(int x);
floatl intBitsToFloat(int1 x);
float2 intBitsToFloat(int2 x);
float3 intBitsToFloat(int3 x);
float4 intBitsToFloat(int4 x);

PARAMETERS
X Integer vector or scalar towaast to a scalar float or vector of floats

DESCRI PTION
Returns thelEEE 754 float scalar value or vector values corresponding toven g2-bit integer bit
represention for a scalar int value or vector of int values.

This function is based on\vls javelang.Float method of the same name. See:

http://java.sun.com/j2se/1.4.2/docs/api/java/lang/Float.html

The Cg compiler can typically optimizetBitsToFloat so it has no instruction cost.

REFERENCE IMPLEMENT TATION
intBitsToFloat operates consistent with the followiagiSI C code:

float floatToRawIntBits(int x)

{
union {
float f; // assuming 32-bit IEEE 754 single-precision
inti; /l assuming 32-bit 2’'s complement int
bug
ui=x;
return u.f;
}
PROFILEE SUPPORY

intBitsToFloat is supported by the gp4vp, gp4gp, and gp4vp profiles.
intBitsToFloat is not supported by pre-G80 profiles.

SEE ALSO
ceil, floatTolntBits floatToRawIntBits, floarround, trunc
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isfinite(Cg)

NAM E

idinite— test whether or not a scalar or each vector component is a finite value

SYNOPI

S
bool isfinite(float

booll isfinite(floatl x);
bool2 isfinite(float2 x);
bool3 isfinite(float3 x);
bool4 isfinite(float4 x);

bool isfinite(half

booll isfinite(halfl
bool2 isfinite(half2
bool3 isfinite(half3
bool4 isfinite(half4

bool isfinite(fixed

booll isfinite(fixed1 x);
bool2 isfinite(fixed?2 x);
bool3 isfinite(fixed3 x);
bool4 isfinite(fixed4 x);

PARAMETERS

X

X);

CgStandard Library

Vector or scalar to test for finiteness.

DESCRI PTION
Returns whether or not a scalar or eaeltor component is a finiteale. Infinity and not-a-number

(NaN) values are not finite.
REFERENCE IMPLEMENT TATION

idinitefor floa 3 vectors could be implemented &khis.

PRORILEE

bool3 isfinite(float3 s)
{

/I By IEEE 754 rule, 2*Inf equals Inf
return (s == s) && ((s == 0)

}

SUPPOR

[ (s!=2*s));

idiniteis supported in all profiles except fp20.

SEE ALSO
isinf, isnan
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isinf(Cqg) CgStandard Library isinf(Cqg)

NAM E
ignf — test whether or not a scalar or each vector component is infinite

SYNOPI S

bool isinf(float X);

booll isinf(float1 x);

bool2 isinf(float2 x);

bool3 isinf(float3 x);

bool4 isinf(float4 x);

bool isinf(half X);

booll isinf(halfl X);

bool2 isinf(half2 X);

bool3 isinf(half3 X);

bool4 isinf(half4 X);

bool isinf(fixed X);

booll isinf(fixed1 x);

bool2 isinf(fixed2 x);

bool3 isinf(fixed3 x);

bool4 isinf(fixed4 x);
PARAMETERS

X Vector or scalar to test if infinite.

DESCRIPTION

Returns whether or not a scalar or eaebter component is a (gdive a positive) infinite value. Finite
and not-a-number (NaN) values are not infinite.

REFERENCE IMPLEMENT TATION
ignf for floa3 vectors could be implemented ékhis.

bool3 isinf(float3 s)

{
/I By IEEE 754 rule, 2*Inf equals Inf

return (2*s == s) && (s = 0);
}

PROFILEE SUPPORY
ignf is supported in all profiles except fp20.

SEE ALSO
isfinite, isnan
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NAM E
isnan - test whether or not a scalar or each vector component is not-a-number

SYNOPS S
bool isnan(float X);
booll isnan(floatl x);
bool2 isnan(float2 x);
bool3 isnan(float3 x);
bool4 isnan(float4 x);

bool isnan(half X);

booll isnan(halfl X);
bool2 isnan(half2 X);
bool3 isnan(half3 X);
bool4 isnan(half4 X);

bool isnan(fixed X);
booll isnan(fixedl x);
bool2 isnan(fixed?2 x);
bool3 isnan(fixed3 x);
bool4 isnan(fixed4 x);

PARAMETERS
X Vector or scalar to test for being NaN.

DESCRI PTION
Returns whether or not a scalar or each vector component is not-a-number (NaN) Finite andahfeste v
are not NaN.

REFERENCE IMPLEMENT TATION
isnan for floa3 vectors could be implemented dkhis.

bool3 isnan(float3 s)

{
/I By IEEE 754 rule, NaN is not equal to NaN

return s I=s;

}

PROFILEE SUPPORY
isnan is supported in all profiles except fp20.

SEE ALSO
isfinite, isinf

Cg Toolkit 2.2 696



Idexp(Cq) CgStandard Library

NAM E
ldexp — returnsx times 2 rained to

SYNOPIS
float Idexp(float X, float n);
floatl Idexp(floatl x, floatl n);
float2 Idexp(float2 x, float2 n);
float3 Idexp(float3 x, float3 n);
float4 Idexp(float4 x, float4 n);

half  Idexp(half X, half n);

halfl Idexp(halfl X, halfl n);
half2 Idexp(half2 X, half2 n);
half3 Idexp(half3 X, half3 n);
half4 ldexp(half4 X, half4 n);

fixed Idexp(fixed X, fixed n);
fixed1 ldexp(fixedl x, fixed1 n);
fixed2 ldexp(fixed2 x, fixed2 n);
fixed3 ldexp(fixed3 x, fixed3 n);
fixed4 |dexp(fixed4 x, fixed4 n);

PARAMETERS
X Vector or scalar.

n Vector or scalar for power with which to raise 2.

DESCRI PTION
ldexp returnsx times 2 raised to the power

REFERENCE IMPLEMENT TATION
Idexp for floa2 vectorsx andn could be implemented as:

float2 Idexp(float2 x, float2 n)
{

return x * exp2(n);

}

PROFILEE SUPPORY
Idexp is supported in all profiles but fp20.

SEE ALSO
exp2, modf, pow
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length(Cg) Cgstandard Library

NAM E
length — return scalar Euclidean length of a vector

SYNOPIS
float length(float v);
float length(floatl v);
float length(float2 v);
float length(float3 v);
float length(float4 v);

half length(half v);

half length(halfl v);
half length(half2 v);
half length(half3 v);
half length(half4 v);

fixed length(fixed v);

fixed length(fixed1 v);
fixed length(fixed2 v);
fixed length(fixed3 v);
fixed length(fixed4 v);

PARAMETERS
Y Vector of which to determine the length.

DESCRI PTION
Returns the Euclidean length of a vector.

REFERENCE IMPLEMENT TATION
length for afloa3 vector could be implemented &khis.

float length(float3 v)
{

return sqrt(dot(v,v));

}

PROFILEE SUPPORY
length is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
max, normalize, sqrt, dot
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NAM E
lap - returns linear interpolation of mscalars or vectors based on a weight
SYNOPI S
float lerp(float a, float b, float w);

floatl lerp(floatl a, floatl b, floatl w);
float2 lerp(float2 a, float2 b, float2 w);
float3 lerp(float3 a, float3 b, float3 w);
float4 lerp(float4 a, float4 b, float4 w);

floatl lerp(floatl a, floatl b, float w);
float2 lerp(float2 a, float2 b, float w);
float3 lerp(float3 a, float3 b, float w);
float4 lerp(float4 a, float4 b, float w);

half  lerp(half a, half b, half w);
halfl lerp(halfl a, halfl b, halfl w);
half2 lerp(half2 a, half2 b, half2 w);
half3 lerp(half3 a, half3 b, half3 w);
half4 lerp(half4 a, half4 b, half4 w);
halfl lerp(halfl a, halfl b, half w);
half2 lerp(half2 a, half2 b, half w);
half3 lerp(half3 a, half3 b, half w);
half4 lerp(half4 a, half4 b, half w);
fixed lerp(fixed a, fixed b, fixed w);

fixedl lerp(fixedl a, fixedl b, fixed1 w);
fixed2 lerp(fixed?2 a, fixed2 b, fixed2 w);
fixed3 lerp(fixed3 a, fixed3 b, fixed3 w);
fixed4 lerp(fixed4 a, fixed4 b, fixed4 w);

fixedl lerp(fixedl a, fixedl b, fixed w);
fixed2 lerp(fixed?2 a, fixed2 b, fixed w);
fixed3 lerp(fixed3 a, fixed3 b, fixed w);
fixed4 lerp(fixed4 a, fixed4 b, fixed w);

PARAMETERS
a \ector or scalar to weight; returned wittis one.

b Vector or scalar to weight; returned withs zero.
w Vector or scalar weight.

DESCRI PTION
Returns the linear interpolation afindb based on weigh.

lerp(Cg)

a andb are either both scalars or both vectors of the same lefigtaweightw may be a scalar or @wetor
of the same length asandb. w can be apvalue (so is not restricted to be between zero and onehak

values outside the [0,1] range, it actually extrapolates.
lap returnsa whenw is one and returriswhenw is zero.
REFERENCE IMPLEMENT TATION

lenp for floa3 vectors fora andb and afloa w could be implemented likthis:
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float3 lerp(float3 a, float3 b, float w)
{

return a + w*(b-a);

}

PROFILEE SUPPORY
lap is supported in all profiles.

SEE ALSO
saturate, smoothstep, step
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NAM E
lit — computes lighting coefficients for ambient, diffuse, and specular lighting contributions

SYNOPIS
float4 lit(float NdotL, float NdotH, float m);

half4 lit(half NdotL, half NdotH, half m);

fixed4 lit(fixed NdotL, fixed NdotH, fixed m);

PARAMETERS
NdotL  Thedot product of a normalized surface normal and a normalized light vector.

NdotH Thedot product of a normalized sade normal and a normalized half-angle vector (for Blinn-
style specular) where the half-angle vector is the sum of the normalizedveigor and
normalized light ector Alternatvely, the dot product of a normlized light vector and a
normalized viev vector reflected by a normalized surface normal could be used (for Phong-style

specular).
m A specular exponent, typically described as a measure of shiniflesdarger the exponent, the
shinier the specular highlight, the smaller the exponent, the duller the specular highlight.
DESCRI PTION

The lit function is a helper function useful to compute lighting coefficients for ambient, diffuse, and
specular lighting contrilttions. Theunction efficiently maps to a naé instruction for most GPUs.

lit returns a 4—component vector arranged as follows:

X The ambient coefficient that isaays 1.0.
y The diffuse coefficient that is zeroNfdotL is less than zero, adtdotL otherwise.
z The specular coefficient that is zero if eitiNgotL or NdotH are less than zero, and otherwise

NdotHraised to the powen.
w Always 1.0.

REFERENCE IMPLEMENT TATION
lit accepting <float> parameters could be implemented this way:

float4 lit(float NdotL, float NdotH, float m)

{
float specular = (NdotL > 0) ? pow(max(0.0, NdotH), m);

return float4(1.0, max(0.0, NdotL), specular, 1.0);
}

PROFILEE SUPPORY
lit is supported in all profiles.

SEE ALSO
dot, max, normalize, pow
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NAM E
log- returns the natural logarithm of scalars and vectors
SYNOPI S
float log(float a);
floatl log(floatl a);
float2 log(float2 a);
float3 log(float3 a);
float4 log(float4 a);
half  log(half a);
halfl log(halfl a);
half2 log(half2 a);
half3 log(half3 a);
half4 log(half4 a);
fixed log(fixed a);
fixed1 log(fixedl a);
fixed2 log(fixed2 a);
fixed3 log(fixed3 a);
fixed4 log(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the natural logarithm.
DESCRI PTION

Returns the natural logarithan
For vectors, the returned vector contains the natural logarithm of each element of the input vector.

REFERENCE IMPLEMENT TATION
float3 log(float3 a)

{

float3 rv;
int i;
for (i=0; i<3; i++) {
rv[i] = log(a[i]); // this is the ANSI C standard library log()

return rv;

}

logis typically implemented with a na# base-2 logarithm instruction.

PROFILEE SUPPORY
logis fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp, log10, log2, pow
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NAM E
log10- returns the base-10 logarithm of scalars and vectors
SYNOPI S
float loglO(float a);
floatl log10(floatl a);
float2 log10(float2 a);
float3 log10(float3 a);
float4 log10(float4 a);
half  log10(half a);
halfl log10(halfl a);
half2 log10(half2 a);
half3 log10(half3 a);
half4 log10(half4 a);
fixed logl0(fixed a);
fixed1 log10(fixedl a);
fixed2 log10(fixed2 a);
fixed3 log10(fixed3 a);
fixed4 log10(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the base-10 logarithm.
DESCRI PTION

Returns the base-10 logarittan
For vectors, the returned vector contains the base-10 logarithm of each element of the input vector.

REFERENCE IMPLEMENT TATION
float3 log10(float3 a)

{

float3 rv;
int i;
for (i=0; i<3; i++) {
rv[i] = log10(a[i]); // this is the ANSI C standard library 1og10()

return rv;

}

log10s typically implemented with a na# base-10 logarithm instruction.

PROFILEE SUPPORY
log10s fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp, log, log2, pow
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NAM E
log2- returns the base-2 logarithm of scalars and vectors
SYNOPIS
float log2(float a);
floatl log2(floatl a);
float2 log2(float2 a);
float3 log2(float3 a);
float4 log2(float4 a);
half  log2(half a);
halfl log2(halfl a);
half2 log2(half2 a);
half3 log2(half3 a);
half4 log2(half4 a);
fixed log2(fixed a);
fixed1 log2(fixedl a);
fixed2 log2(fixed2 a);
fixed3 log2(fixed3 a);
fixed4 log2(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the base-2 logarithm.
DESCRI PTION

Returns the base-2 logarithan
For vectors, the returned vector contains the base-2 logarithm of each element of the input vector.

REFERENCE IMPLEMENT TATION
float3 log2(float3 a)

{

float3 rv;
int i;
for (i=0; i<3; i++) {
rv[i] = log2(a[i]); // this is the ANSI C standard library log2()

return rv;

}

log2is typically implemented with a n&é base-2 logarithm instruction.

PROFILEE SUPPORY
log2is fully supported in all profiles unless otherwise specified.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp, log, log10, pow
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NAM E
max — returns the maximum of tvscalars or each respeaiomponent of tw vectors

SYNOPIS
float max(float a, float b);
floatl max(floatl a, floatl b);
float2 max(float2 a, float2 b);
float3 max(float3 a, float3 b);
float4 max(float4 a, float4 b);

half  max(half a, half b);
halfl max(halfl a, halfl b);
half2 max(half2 a, half2 b);
half3 max(half3 a, half3 b);
half4 max(half4 a, half4 b);

fixed max(fixed a, fixed b);
fixed1l max(fixedl a, fixed1 b);
fixed2 max(fixed2 a, fixed2 b);
fixed3 max(fixed3 a, fixed3 b);
fixed4 max(fixed4 a, fixed4 b);

PARAMETERS
a Salar or vector.

b Scalar or vector.

DESCRI PTION
Returns the maximum of twsame-typed scalat@ andb or the respecte @mmponents of te same-typed
vectorsa andb. The result is a three-component vector.

REFERENCE IMPLEMENT TATION
max for floa 3 vectors could be implemented this way:

float3 max(float3 a, float3 b)
{

return float3(a.x > b.x ? a.x : b.x,
ay>by?ay:b.y,
a.z>b.z?az:b.z),

PROFILEE SUPPORY
maxis supported in all profilesmaxis implemented as a compiler built-in.

Support in the fp20 is limited.

SEE ALSO
clamp, min
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NAM E
min - returns the minimum of tavscalars or each respeaticomponent of tw vectors

SYNOPS S
float min(float a, float b);
floatl min(floatl a, floatl b);
float2 min(float2 a, float2 b);
float3 min(float3 a, float3 b);
float4 min(float4 a, float4 b);

half  min(half a, half b);
halfl min(halfl a, halfl b);
half2 min(half2 a, half2 b);
half3 min(half3 a, half3 b);
half4 min(half4 a, half4 b);

fixed min(fixed a, fixed b);
fixed1l min(fixedl a, fixed1 b);
fixed2 min(fixed2 a, fixed2 b);
fixed3 min(fixed3 a, fixed3 b);
fixed4 min(fixed4 a, fixed4 b);

PARAMETERS
a Salar or vector.

b Scalar or vector.

DESCRI PTION
Returns the minimum of twsame-typed scalat@ andb or the respecte mmponents of tew same-typed
vectorsa andb. The result is a three-component vector.

REFERENCE IMPLEMENT TATION
min for floa 3 vectors could be implemented this way:

float3 min(float3 a, float3 b)
{

return float3(a.x < b.x ? a.x : b.x,
ay<bhy?ay:b.y,
a.z<bh.z?az:b.z);

PROFILEE SUPPORY
min is supported in all profilesmin is implemented as a compiler built-in.

Support in the fp20 is limited.

SEE ALSO
clamp, max
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NAM E
mul — multiply a matrix by a column vectorow vector by a matrix, or matrix by a matrix

SYNOPIS
float4 mul(floatdx4 M, float4 v);
float4 mul(float4x3 M, float3 v);
float4 mul(floatdx2 M, float2 v);
float4 mul(floatdx1 M, floatl v);
float3 mul(float3x4 M, float4 v);
float3 mul(float3x3 M, float3 v);
float3 mul(float3x2 M, float2 v);
float3 mul(float3x1 M, floatl v);
float2 mul(float2x4 M, float4 v);
float2 mul(float2x3 M, float3 v);
float2 mul(float2x2 M, float2 v);
float2 mul(float2x1 M, floatl v);
floatl mul(floatlx4 M, float4 v);
floatl mul(float1x3 M, float3 v);
floatl mul(float1x2 M, float2 v);
floatl mul(float1x1 M, floatl v);

float4 mul(float4 v, float4x4 M);
float4 mul(float3 v, float3x4 M);
float4 mul(float2 v, float2x4 M);
float4 mul(floatl v, float1x4 M);
float3 mul(float4 v, float4x3 M);
float3 mul(float3 v, float3x3 M);
float3 mul(float2 v, float2x3 M);
float3 mul(floatl v, float1x3 M);
float2 mul(float4 v, float4x2 M);
float2 mul(float3 v, float3x2 M);
float2 mul(float2 v, float2x2 M);
float2 mul(floatl v, float1x2 M);
floatl mul(float4 v, floatdx1 M);
floatl mul(float3 v, float3x1 M);
floatl mul(float2 v, float2x1 M);
floatl mul(floatl v, floatlx1 M);

half4 mul(half4x4 M, half4 v);
half4 mul(half4x3 M, half3 v);
half4 mul(half4x2 M, half2 v);
half4 mul(half4x1 M, halfl v);
half3 mul(half3x4 M, half4 v);
half3 mul(half3x3 M, half3 v);
half3 mul(half3x2 M, half2 v);
half3 mul(half3x1 M, halfl v);
half2 mul(half2x4 M, half4 v);
half2 mul(half2x3 M, half3 v);
half2 mul(half2x2 M, half2 v);
half2 mul(half2x1 M, halfl v);
halfl mul(half1x4 M, half4 v);
halfl mul(half1x3 M, half3 v);
halfl mul(half1x2 M, half2 v);
halfl mul(half1x1 M, halfl v);
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half4 mul(half4 v, half4x4 M);
half4 mul(half3 v, half3x4 M);
half4 mul(half2 v, half2x4 M);
half4 mul(halfl v, half1x4 M);
half3 mul(half4 v, half4x3 M);
half3 mul(half3 v, half3x3 M);
half3 mul(half2 v, half2x3 M);
half3 mul(halfl v, half1x3 M);
half2 mul(half4 v, half4x2 M);
half2 mul(half3 v, half3x2 M);
half2 mul(half2 v, half2x2 M);
half2 mul(halfl v, half1x2 M);
halfl mul(half4 v, half4x1 M);
halfl mul(half3 v, half3x1 M);
halfl mul(half2 v, half2x1 M);
halfl mul(halfl v, half1x1 M);

fixed4 mul(fixed4x4 M, fixed4 v);
fixed4 mul(fixed4x3 M, fixed3 v);
fixed4 mul(fixed4x2 M, fixed2 v);
fixed4 mul(fixed4x1 M, fixedl v);
fixed3 mul(fixed3x4 M, fixed4 v);
fixed3 mul(fixed3x3 M, fixed3 v);
fixed3 mul(fixed3x2 M, fixed2 v);
fixed3 mul(fixed3x1 M, fixedl v);
fixed2 mul(fixed2x4 M, fixed4 v);
fixed2 mul(fixed2x3 M, fixed3 v);
fixed2 mul(fixed2x2 M, fixed2 v);
fixed2 mul(fixed2x1 M, fixed1 v);
fixed1 mul(fixed1x4 M, fixed4 v);
fixed1 mul(fixed1x3 M, fixed3 v);
fixed1 mul(fixed1x2 M, fixed2 v);
fixed1 mul(fixed1x1 M, fixedl v);

fixed4 mul(fixed4 v, fixed4x4 M);
fixed4 mul(fixed3 v, fixed3x4 M);
fixed4 mul(fixed2 v, fixed2x4 M);
fixed4 mul(fixedl v, fixed1x4 M);
fixed3 mul(fixed4 v, fixed4x3 M);
fixed3 mul(fixed3 v, fixed3x3 M);
fixed3 mul(fixed2 v, fixed2x3 M);
fixed3 mul(fixedl v, fixed1x3 M);
fixed2 mul(fixed4 v, fixed4x2 M);
fixed2 mul(fixed3 v, fixed3x2 M);
fixed2 mul(fixed2 v, fixed2x2 M);
fixed2 mul(fixedl v, fixed1x2 M);
fixed1 mul(fixed4 v, fixed4x1 M);
fixed1 mul(fixed3 v, fixed3x1 M);
fixed1 mul(fixed2 v, fixed2x1 M);
fixed1 mul(fixedl v, fixed1x1 M);
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float1x1 mul(floatlx1 A, floatl1x1 B);
float1x2 mul(floatlx1 A, float1x2 B);
float1x3 mul(float1x1 A, float1x3 B);
float1x4 mul(floatlx1 A, float1x4 B);

float1x1 mul(float1x2 A, float2x1 B);
float1x2 mul(float1x2 A, float2x2 B);
float1x3 mul(float1x2 A, float2x3 B);
float1x4 mul(float1x2 A, float2x4 B);

float1x1 mul(float1x3 A, float3x1 B);
float1x2 mul(float1x3 A, float3x2 B);
float1x3 mul(float1x3 A, float3x3 B);
float1x4 mul(float1x3 A, float3x4 B);

float1x1 mul(float1x4 A, float4x1 B);
float1x2 mul(float1x4 A, float4x2 B);
float1x3 mul(float1x4 A, float4x3 B);
float1x4 mul(float1x4 A, float4x4 B);

float2x1 mul(float2x1 A, float1x1 B);
float2x2 mul(float2x1 A, float1x2 B);
float2x3 mul(float2x1 A, float1x3 B);
float2x4 mul(float2x1 A, float1x4 B);

float2x1 mul(float2x2 A, float2x1 B);
float2x2 mul(float2x2 A, float2x2 B);
float2x3 mul(float2x2 A, float2x3 B);
float2x4 mul(float2x2 A, float2x4 B);

float2x1 mul(float2x3 A, float3x1 B);
float2x2 mul(float2x3 A, float3x2 B);
float2x3 mul(float2x3 A, float3x3 B);
float2x4 mul(float2x3 A, float3x4 B);

float2x1 mul(float2x4 A, float4x1 B);
float2x2 mul(float2x4 A, float4x2 B);
float2x3 mul(float2x4 A, float4x3 B);
float2x4 mul(float2x4 A, float4x4 B);

float3x1 mul(float3x1 A, float1x1 B);
float3x2 mul(float3x1 A, float1x2 B);
float3x3 mul(float3x1 A, float1x3 B);
float3x4 mul(float3x1 A, float1x4 B);

float3x1 mul(float3x2 A, float2x1 B);
float3x2 mul(float3x2 A, float2x2 B);
float3x3 mul(float3x2 A, float2x3 B);
float3x4 mul(float3x2 A, float2x4 B);

float3x1 mul(float3x3 A, float3x1 B);
float3x2 mul(float3x3 A, float3x2 B);
float3x3 mul(float3x3 A, float3x3 B);
float3x4 mul(float3x3 A, float3x4 B);
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float3x1 mul(float3x4 A, float4x1 B);
float3x2 mul(float3x4 A, float4x2 B);
float3x3 mul(float3x4 A, float4x3 B);
float3x4 mul(float3x4 A, float4x4 B);

float4x1 mul(floatdx1 A, floatl1x1 B);
float4x2 mul(floatdx1 A, float1x2 B);
float4x3 mul(floatdx1 A, float1x3 B);
float4x4 mul(floatdx1 A, float1x4 B);

float4x1 mul(float4x2 A, float2x1 B);
float4x2 mul(float4x2 A, float2x2 B);
float4x3 mul(float4x2 A, float2x3 B);
float4x4 mul(floatdx2 A, float2x4 B);

float4x1 mul(float4x3 A, float3x1 B);
float4x2 mul(float4x3 A, float3x2 B);
float4x3 mul(float4x3 A, float3x3 B);
float4x4 mul(float4x3 A, float3x4 B);

float4x1 mul(float4x4 A, float4x1 B);
float4x2 mul(float4x4 A, float4x2 B);
float4x3 mul(float4x4 A, float4x3 B);
float4x4 mul(floatdx4 A, float4x4 B);

PARAMETERS
M M atrix

\% Vector
A M atrix
B Matrix

DESCRI PTION
Returns the vector result of multiplying a mafvbby a column ectorv; a row vectorv by a matrixM; or a
matrix A by a second matriB.

The following are algebrically equal (if not necessarily numerically equal):

mul(M,v) == mul(v, tranpose(M))
mul(v,M) == mul(tranpose(M), v)

REFERENCE IMPLEMENT TATION
mul for afloa4x3matrix by afloa3 column vector could be implemented this way:

float4 mul(float4x3 M, float3 v)

{
float4 r;

r.x = dot( M._mO00_mO01_m02, v );
r.y = dot( M._m10_m11l ml2,v);
r.z = dot( M._m20_m21_m22, v);
r.w = dot( M._m30_m31_m32,v);

returnr;
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PROFILEE SUPPORY
mul is supported in all profiles.

Thefixed3 matrix-by-vector and gctorby-matrix multiplies are very efficient in the fp20 and fp30 profiles.

SEE ALSO
cross, dot, transpose
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NAM E
narmal ze—- normalizes a vector

SYNOPSS
float normalize(float v);
float normalize(floatl v);
float normalize(float2 v);
float normalize(float3 v);
float normalize(float4 v);

half normalize(half v);

half normalize(halfl v);
half normalize(half2 v);
half normalize(half3 v);
half normalize(half4 v);

fixed normalize(fixed v);

fixed normalize(fixed1 v);
fixed normalize(fixed2 v);
fixed normalize(fixed3 v);
fixed normalize(fixed4 v);

PARAMETERS
\Y% Vector to normalize.

DESCRI PTION
Returns the normalized version of @ctor meaning a vector in the same direction as the original veator b
with a Euclidean length of one.

REFERENCE IMPLEMENT TATION
nar mali zefor afloa3 vector could be implemented &khis.

float3 normalize(float3 v)

{

return rsqrt(dot(v,v))*v;

}

PROFILEE SUPPORY
narmali zeis supported in all profiles except fp20.

SEE ALSO
distance, dot, length, rsqrt, sqrt
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NAM E
pow — returns x to the y-th power of scalars and vectors
SYNOPI S
float pow(float x, float vy);
floatl pow(floatl x, floatl y);
float2 pow(float2 x, float2 y);
float3 pow(float3 x, float3 y);
float4 pow(float4 x, float4 y);
half  pow(half X, half y);
halfl pow(halfl X, halfl y);
half2 pow(half2 X, half2 y);
half3 pow(half3 X, half3y);
half4 pow(half4 X, half4 y);
fixed pow(fixed x, fixed vy);
fixed1 pow(fixedl x, fixedl y);
fixed2 pow(fixed?2 x, fixed?2 y);
fixed3 pow(fixed3 x, fixed3 y);
fixed4 pow(fixed4 x, fixed4 y);
PARAMETERS
X A base value.
y The power to raise the base.
DESCRI PTION

Returnsx to the powey.

For vectors, the returned vector contains the power of each element of theeptseraised to the
respectie dement of the exponent vector.

REFERENCE IMPLEMENT TATION
pow for floa 3 vectors could be implemented this way:

float3 pow(float3 x, float3 y)
{

float3 rv;

for (int i=0; i<3; i++) {
} rv[i] = exp(x[i] * log(y[i]));

return rv;

}

PROFILEE SUPPORY
exp is supported in all profiles.

Support in the fp20 is limited to constant compile-tinaeation.

SEE ALSO
exp, lit, log, rsqrt, sgrt
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NAM E

radians— corverts values of scalars and vectors from degrees to radians

SYNOPSS
float radians(float a);
floatl radians(floatl a);
float2 radians(float2 a);
float3 radians(float3 a);
float4 radians(float4 a);

half  radians(half a);

halfl radians(halfl a);

half2 radians(half2 a);

half3 radians(half3 a);

half4 radians(half4 a);

fixed radians(fixed a);

fixed1 radians(fixedl a);

fixed2 radians(fixed2 a);

fixed3 radians(fixed3 a);

fixed4 radians(fixed4 a);
PARAMETERS

a \ector or scalar of which to ceert from degrees to radians.

DESCRI PTION

Returns the scalar or vector werted from degrees to radians.

C¢tandard Library

radians(Cg)

For vectors, the returned vector contains each element of the ieptarvconerted from degrees to

radians.
REFERENCE IMPLEMENT TATION

radiansfor afloa scalar could be implementedaditthis.

float radians(float a)

{
return 0.017453292 * a;

}

PROHFILEE SUPPOR

radiansis supported in all profiles except fp20.

SEE ALSO
cos, degrees, sin, tan
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NAM E
refle¢ - returns the reflectiton vectorvgn an ncidence vector and a normal vector.

SYNOPS S
float reflect(float i, float n);
float2 reflect(float2 i, float2 n);
float3 reflect(float3 i, float3 n);
float4 reflect(float4 i, float4 n);

PARAMETERS
i Incidence vector.

n Normal vector.

DESCRI PTION
Returns the reflectitoneetor gven an ncidence ectori and a normal &ctorn. The resulting vector is the
identical number of components as the tnput vectors.

The normal ectorn should be normalizedif nis normalized, the output vector will\V®the same length
as the input incidence vector

REFERENCE IMPLEMENT TATION
refled for floa3 vectors could be implemented this way:

float3 reflect( float3 i, float3 n)
{

}

returni- 2.0 * n * dot(n,i);

PROFILEE SUPPORY
refled is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
dot, length, refract
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NAM E
refr act — computes a refraction vector.

SYNOPSS
fixed3 refract(fixed3 i, fixed3 n, fixed eta);
half3 refract(half3 i, half3 n, half eta);
float3 refract(float3 i, float3 n, float eta);

PARAMETERS
i Incidence vector.

n Normal vector.
eta Ratioof indices of refraction at the surface interface.

DESCRI PTION
Returns a refraction vectorngh an ncidence ector a rormal vector for a surface, and a ratio of indices of
refraction at the surfaceinterface.

The incidence vectarand normal vecton should be normalized.

REFERENCE IMPLEMENT TATION
refled for floa3 vectors could be implemented this way:

float3 refract( float3 i, float3 n, float eta )

{
float cosi = dot(-i, n);
float cost2 = 1.0f - eta * eta * (1.0f - cosi*cosi);
float3 t = eta*i + ((eta*cosi - sqrt(abs(cost2))) * n);
return t * (float3)(cost2 > 0);

PROFILEE SUPPORY
refr act is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
abs, cos, dot, reflect, sqrt
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NAM E
romund — returns the rounded value of scalars or vectors

SYNOPSS
float round(float a);
floatl round(floatl a);
float2 round(float2 a);
float3 round(float3 a);
float4 round(float4 a);

half  round(half a);
halfl round(halfl a);
half2 round(half2 a);
half3 round(half3 a);
half4 round(half4 a);

fixed round(fixed a);
fixed1 round(fixedl a);
fixed2 round(fixed2 a);
fixed3 round(fixed3 a);
fixed4 round(fixed4 a);

PARAMETERS
a Salar or vector.

DESCRIPTION
Returns the rounded value of a scalar or vector.

For vectors, the returned vector contains the rounded value of each element of the input vector.

The round operation returns the nearest integer to the operand. The value returneddiyif the
fractional portion of the operand is 0.5 is profile depend@nt. older profiles without Wilt-in round()
support, round-to-nearest up rounding is used. On profiles newer than fp40/vp40, round-to-veaigst e
used.

REFERENCE IMPLEMENT TATION
round for floa could be implemented this way:

/I round-to-nearest even profiles
float round(float a)
{
float x =a + 0.5;
float f = floor(x);
floatr;
if (x ==1) {
if (@ > 0)
r="f-f mod(f 2);
else
r=1f+ f mod(f 2);
} else
r=1F;
return r;
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/I round-to-nearest up profiles
float round(float a)

return floor(x + 0.5);

}

PROFILEE SUPPORY
round is supported in all profiles except fp20.

SEE ALSO
ceil, floor, fmod, trunc
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NAM E
rsgrt — returns reciprocal square root of scalars and vectors.

SYNOPIS

float rsqrt(float a);

floatl rsqrt(floatl a);

float2 rsqrt(float2 a);

float3 rsqrt(float3 a);

float4 rsqrt(float4 a);

half  rsqrt(half a);

halfl rsqrt(halfl a);

half2 rsqrt(half2 a);

half3 rsqgrt(half3 a);

half4 rsqrt(half4 a);

fixed rsgrt(fixed a);

fixed1 rsqrt(fixedl a);

fixed2 rsqrt(fixed2 a);

fixed3 rsqrt(fixed3 a);

fixed4 rsqrt(fixed4 a);
PARAMETERS

a \ector or scalar of which to determine the reciprocal square root.

DESCRI PTION

Returns an approximation to the reciprocal square romt of
For vectors, the returned vector contains the reciprocal square root of each element of the input vector.

The reciprocal square root of zero is ideally infinithhe square root of getive values ideally returnsiaN
(Not a Number).

REFERENCE IMPLEMENT TATION
rsgrt is best implemented as a wati reciprocal square root instruction, virver rsgrt may be
implemented via gow function:

float3 rsgrt(float3 a)
{

return pow(a, -0.5);

}

PROFILEE SUPPORY
rsgrt is supported in all profiles unless otherwise specifiajrt is unsupported in the fp20 profile.

In certain profiles such as vpaGxrt computes the absolute value ato ngative values ofa will not
returnNaN

SEE ALSO
normalize, pw, Srt
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NAM E

saurae— returns smallest integer not less than a scalar or each vector component.

SYNOPI S

float saturate(float

floatl saturate(floatl x);
float2 saturate(float2 x);
float3 saturate(float3 x);
float4 saturate(float4 x);

half

halfl
half2
half3
half4

fixed

fixed1 saturate(fixedl x);
fixed2 saturate(fixed2 x);
fixed3 saturate(fixed3 x);
fixed4 saturate(fixed4 x);

PARAMETERS
X

DESCRIPTION

saturate(half

saturate(halfl
saturate(half2
saturate(half3
saturate(half4

saturate(fixed

X);

X);
X);
X);
X);
X);

Vector or scalar to saturate.

C@tandard Library

Returnsx saturated to the range [0,1] as follows:

3) Returns< otherwise.

1) Returns 0 ik is less than 0; else

2) Returns 1 ik is greater than 1; else

saturate(Cg)

For vectors, the returned vector contains the saturated result of each elementeaxftong saturated to

[0,1].

REFERENCE IMPLEMENT TATION

satur aiefor floa scalars could be implementeddithis.

float saturate(float x)

{
}

return max(0, min(1, x));

PROFILEE SUPPORY
saturateis supported in all profiles.

saurateis very efficient in the fp20, fp30, and fp40 profiles.

SEE ALSO

clamp, max, min
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NAM E
dgn - returns sign of scalar or each vector component.
SYNOPS S
float sign(float X);

floatl sign(floatl x);
float2 sign(float2 x);
float3 sign(float3 x);
float4 sign(float4 x);

half

halfl
half2
half3
half4

fixed

fixed1
fixed2
fixed3
fixed4

PARAMETERS
X

DESCRIPTION

sign(half X);

sign(halfl X);
sign(half2 X);
sign(half3 X);
sign(half4 X);
sign(fixed X);

sign(fixed1 x);
sign(fixed2 x);
sign(fixed3 x);
sign(fixed4 x);

Vector or scalar to determine its sign.

sign(Cg)

Returns positie me, zero, or rgative me for each of the componentsxdfased on the componensgn.

1) Returns —1 component if the respeetiomponent ok is negeive.

2) Returns 0 component if the respeetiomponent ok is zero.
3) Returns 1 component if the respeetiomponent ok is positive.
4) Ideally NaN returns NaN.

REFERENCE IMPLEMENT TATION
dgn for floa3 could be implemented lthis.

float3 sign(float x)

float3 val = a > 0;
return val - (a < 0);

}

PROFILEE SUPPORY
dgn is supported in all profiles except fp20.

dgn is very eficient in the gp4vp, gp4gp, gp4fp, vp40, and vp30 profiles that support tive 88t
instruction.

SEE ALSO

max, min, saturate, step
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NAM E
gn — returns sine of scalars and vectors.
SYNOP3 S
float sin(float a);
floatl sin(floatl a);
float2 sin(float2 a);
float3 sin(float3 a);
float4 sin(float4 a);
half  sin(half a);
halfl sin(halfl a);
half2 sin(half2 a);
half3 sin(half3 a);
half4 sin(half4 a);
fixed sin(fixed a);
fixed1 sin(fixedl a);
fixed2 sin(fixed?2 a);
fixed3 sin(fixed3 a);
fixed4 sin(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the sine.
DESCRIPTION

Returns the sine @in radians. The return value is in the range [-1,+1].
For vectors, the returned vector contains the sine of each element of the input vector.

REFERENCE IMPLEMENT TATION
gn is best implemented as a watigne instruction, havever sn for afloa scalar could be implemented by
an approximation li& this.

float sin(float a)

{
/* C simulation gives a max absolute error of less than 1.8e-7 */
float4 cO = float4( 0.0, 0.5,
1.0, 0.0 )i
float4 c1 = float4( 0.25, -9.0,
0.75, 0.159154943091 );

float4 c2 = float4( 24.9808039603, -24.9808039603,
-60.1458091736, 60.1458091736 );
float4 c3 = float4( 85.4537887573, -85.4537887573,
-64.9393539429, 64.9393539429 );
float4 c4 = float4( 19.7392082214, -19.7392082214,
-1.0, 1.0 );

/*r0.x = sin(a) */
float3 r0, rl, r2;
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rix = clw*a-clx; /I only difference from cos!
ri.y = frac(rl.x); /l and extract fraction
r2x = (float) (rl.y <cl.x); /I range check: 0.0 to 0.25
r2.yz = (float2) (rl.yy >=cl.yz); /I range check: 0.75to 1.0
r2y = dot(r2, cd.zwz); /I range check: 0.25t0 0.75
ro =  c0.xyz - rl.yyy; /[ range centering
ro = r0*ro;
rl =  Cc2.Xyx *r0 + c2.zwz; /I start power series
rl = rl *rO + c3.xyx;
ri = r1*r0 + c3.zwz;
rl = rl *rO + c4.xyx;
ri = r1*r0 + c4.zwz;
ro.x = dot(rl,-r2); I/l range extract
return r0.x;
}
PROFILEE SUPPORY

dn is fully supported in all profiles unless otherwise specified.
dn is supported via an approximation (shownwadin the vs_1, vp20, and arbvpl profiles.
dn is unsupported in the fp20, ps_1 1, ps_1 2, and ps_1_3 profiles.

SEE ALSO
asin, cos, dot, frac, sincos, tan
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NAM E
g9ncos— returns sine of scalars and vectors.

SYNOPSS
void sincos(float a, out float s, out float c);
void sincos(floatl a, out floatl s, out floatl c);
void sincos(float2 a, out float2 s, out float2 c);
void sincos(float3 a, out float3 s, out float3 c);
void sincos(float4 a, out float4 s, out float4 c);

void sincos(half a, out half s, out half c);

void sincos(halfl a, out halfl s, out halfl c);
void sincos(half2 a, out half2 s, out half2 c);
void sincos(half3 a, out half3 s, out half3 c);
void sincos(half4 a, out half4 s, out half4 c);

void sincos(fixed a, out fixed s, out fixed c);

void sincos(fixedl a, out fixed1 s, out fixedl c);
void sincos(fixed?2 a, out fixed2 s, out fixed2 c);
void sincos(fixed3 a, out fixed3 s, out fixed3 c);
void sincos(fixed4 a, out fixed4 s, out fixed4 c);

PARAMETERS
a Input vector or scalar of which to determine the sine and cosine.

S Quput vector or scalar for sine results.
c Ouput vector or scalar for cosine results.

DESCRI PTION
Outputs tasthe sine ofain radians, and outputs tthe cosine o&in radians. The output values are in the
range [-1,+1].
For vectors, the output vectors contains the sine or cosine regheofieach element of the input vector.
REFERENCE IMPLEMENT TATION

gn is best implemented as a watigne instruction, havever sn for afloa scalar could be implemented by
an approximation li& this.

void sincos(float3 a, out float3 s, float3 out c)

{ . .
inti;
for (i=0; i<3; i++) {
s[i] = sin(ali]);

c[i] = cos(a[i]);
}
}

PROFILEE SUPPORY
gncosis fully supported in all profiles unless otherwise specified.

gncosis supported via an approximation (shownadin the vs_1, vp20, and arbvpl profiles.
gncosis unsupported in the fp20, ps_1_1, ps_1_2, and ps_1_3 profiles.

SEE ALSO
Cos, sin
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NAM E
dnh - returns hyperbolic sine of scalars and vectors.
SYNOPI S
float sinh(float a);
floatl sinh(floatl a);
float2 sinh(float2 a);
float3 sinh(float3 a);
float4 sinh(float4 a);
half  sinh(half a);
halfl sinh(halfl a);
half2 sinh(half2 a);
half3 sinh(half3 a);
half4 sinh(half4 a);
fixed sinh(fixed a);
fixed1 sinh(fixedl a);
fixed2 sinh(fixed2 a);
fixed3 sinh(fixed3 a);
fixed4 sinh(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the hyperbolic sine.
DESCRI PTION

Returns the hyperbolic sine af
For vectors, the returned vector contains the hyperbolic sine of each element of the input vector.

REFERENCE IMPLEMENT TATION
gnh for a scalafloa could be implemented lgthis.

float sinh(float x)

{
return 0.5 * (exp(x)-exp(-x));

}

PROFILEE SUPPORY
dnh is supported in all profiles except fp20.

SEE ALSO
acos, cos, cosh, exp, tanh
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NAM E
grt — returns square root of scalars and vectors.
SYNOPIS
float sqrt(float a);
floatl sqrt(floatl a);
float2 sqrt(float2 a);
float3 sqrt(float3 a);
float4 sqrt(float4 a);
half  sqrt(half a);
halfl sqrt(halfl a);
half2 sqrt(half2 a);
half3 sqrt(half3 a);
half4 sqrt(half4 a);
fixed sqrt(fixed a);
fixed1 sqrt(fixedl a);
fixed2 sqrt(fixed2 a);
fixed3 sqrt(fixed3 a);
fixed4 sqrt(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the square root.
DESCRI PTION

Returns the square root af

For vectors, the returned vector contains the square root of each element of the input vector.

The square root of zero is zero.

Ideally, the square root of getive values returndlaN (Not a Number).

gyrt often implemented as the reciprocal of a reciporcal squrare root approximation in older profiles.

REFERENCE IMPLEMENT TATION
gyrt is best implemented as a watigjuare root instruction, mgever sgrt may be implemented viaraqgrt
function:

float3 sqrt(float3 a)

{
return 1.0 / rsqgrt(a);

}

PROFILEE SUPPORY
gyrt is fully supported in all profiles unless otherwise specifiggt is unsupported in the fp20 profile.

SEE ALSO
normalize, pw, rsqrt
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NAM E
fep - implement a step function returning either zero or one

SYNOPIS
float step(float a, float x);
floatl step(floatl a, floatl x);
float2 step(float2 a, float2 x);
float3 step(float3 a, float3 x);
float4 step(float4 a, float4 x);

half  step(half a, half  x);
halfl step(halfl a, halfl x);
half2 step(half2 a, half2 x);
half3 step(half3 a, half3 x);
half4 step(half4 a, half4 x);

fixed step(fixed a, fixed x);
fixed1 step(fixedl a, fixed1 x);
fixed2 step(fixed2 a, fixed?2 x);
fixed3 step(fixed3 a, fixed3 x);
fixed4 step(fixed4 a, fixed4 x);

PARAMETERS
a Salar or vector reference value.

X Scalar or vector.

DESCRI PTION
Implements a step function returning one for each componenrttiwdt is greater than or equal to the
corresponding component in the reference vegtand zero otherwise.

REFERENCE IMPLEMENT TATION
dep for floa 3 vectors could be implemented this way:

float3 step(float3 a, float3 x)
{

return x >= a;

}

PROFILEE SUPPORY
dep is supported in all profiles.

Support in the fp20 is limited.

SEE ALSO
max, min, saturate, smoothstep
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NAM E
tan - returns tangent of scalars and vectors.
SYNOP3 S
float tan(float a);
floatl tan(floatl a);
float2 tan(float2 a);
float3 tan(float3 a);
float4 tan(float4 a);
half  tan(half a);
halfl tan(halfl a);
half2 tan(half2 a);
half3 tan(half3 a);
half4 tan(half4 a);
fixed tan(fixed a);
fixed1 tan(fixedl a);
fixed2 tan(fixed2 a);
fixed3 tan(fixed3 a);
fixed4 tan(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the tangent.
DESCRIPTION

Returns the tangent afin radians.
For vectors, the returned vector contains the tangent of each element of the input vector.

REFERENCE IMPLEMENT TATION
tan can be implemented in terms of tap andcosfunctions lile this:

float tan(float a) {
float s, c;
sincos(a, s, ¢);
return s/ c;

}

PROFILEE SUPPORY
tan is fully supported in all profiles unless otherwise specified.

tan is supported via approximations ®h andcosfunctions (see the respeaisn and cos manual pages
for details) in the vs_1, vp20, and arbvpl profiles.

tan is unsupported in the fp20, ps_1_1, ps_1_2, and ps_1_3 profiles.

SEE ALSO
atan, atan2, cos, dot, frac, sin, sincos
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NAM E
tanh - returns hyperbolic tangent of scalars and vectors.
SYNOPI S
float tanh(float a);
floatl tanh(floatl a);
float2 tanh(float2 a);
float3 tanh(float3 a);
float4 tanh(float4 a);
half  tanh(half a);
halfl tanh(halfl a);
half2 tanh(half2 a);
half3 tanh(half3 a);
half4 tanh(half4 a);
fixed tanh(fixed a);
fixed1 tanh(fixedl a);
fixed2 tanh(fixed?2 a);
fixed3 tanh(fixed3 a);
fixed4 tanh(fixed4 a);
PARAMETERS
a \ector or scalar of which to determine the hyperbolic tangent.
DESCRIPTION

Returns the hyperbolic tangentaf
For vectors, the returned vector contains the hyperbolic tangent of each element of the input vector.

REFERENCE IMPLEMENT TATION
tanh for a scalafloa could be implemented lthis.

float tanh(float x)
{

float exp2x = exp(2*x);
return (exp2x - 1) / (exp2x + 1);
}

PROFILEE SUPPORY
tanh is supported in all profiles except fp20.

SEE ALSO
atan, atan2, cosh, exp, sinh, tan
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NAM E
texdD - performs a texture lookup in avgh 1D sampler and, in some cases, a smadomparison. May
also use pre computed detives if those are provided.

SYNOPI S
float4 tex1D(samplerlD samp, float s)
float4 tex1D(samplerlD samp, float s, int texelOff)
float4 tex1D(samplerlD samp, float2 s)
float4 tex1D(samplerlD samp, float2 s, int texelOff)

float4 tex1D(samplerlD samp, float s, float dx, float dy)
float4 tex1D(samplerlD samp, float s, float dx, float dy, int texelOff)
float4 tex1D(samplerlD samp, float2 s, float dx, float dy)
float4 tex1D(samplerlD samp, float2 s, float dx, float dy, int texelOff)

int4 tex1D(isamplerlD samp, float s);
int4 tex1D(isamplerlD samp, float s, int texelOff);

int4 tex1D(isamplerlD samp, float s, float dx, float dy)
int4 tex1D(isamplerlD samp, float s, float dx, float dy, int texelOff)

unsigned int4 tex1D(usamplerlD samp, float s);
unsigned int4 tex1D(usamplerlD samp, float s, int texelOff);

unsigned int4 tex1D(usamplerlD samp, float s, float dx, float dy)
unsigned int4 tex1D(usamplerlD samp, float s, float dx, float dy,

int texelOff)
PARAMETERS
samp Sampletio lookup.
S Coordinates to perform the lookup. If an extra coordinate compared to the texture dimensionality

is present it is used to perform a shadomparison. The value used in the sivadomparison is
always the last component of the coordinate vector.

dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampiampusing coordinates, may use and derétives dx anddy, aso
may perform shadw comparison and usexd off settexelOffto compute final teel.

PROFILEE SUPPORY
tex1D is supported in all fragment profiles and altex profiles starting with vp40,ariants with shade
comparison are only supported in fp40 andiereprofiles, variants with xel offsets are only supported in
gp4 and newer profiles, variants with integer textures are also only supported in gp4 and newer profiles.

SEE ALSO
tex1Dbias, tex1Dlod, tex1Dproj
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NAM E

texIDARRAY - performs a texture lookup in avgh sampler array may use pre computed\dines and,
in some cases, perform a shadmmparison.

SYNOPS S
float4 texIDARRAY (samplerlDARRAY samp, float2 s)
float4 texIDARRAY (samplerlDARRAY samp, float2 s, int texelOff)
float4 texIDARRAY (samplerlDARRAY samp, float3 s)
float4 texIDARRAY (samplerlDARRAY samp, float3 s, int texelOff)

float4 tex1DARRAY (samplerlDARRAY samp, float2 s, float dx, float dy)

float4 texXIDARRAY (samplerlDARRAY samp, float2 s, float dx, float dy,
int texelOff)

float4 tex1DARRAY (samplerlDARRAY samp, float3 s, float dx, float dy)

float4 texXIDARRAY (samplerlDARRAY samp, float3 s, float dx, float dy,
int texelOff)

int4 texX1DARRAY (isamplerlDARRAY samp, float2 s)
int4 texX1DARRAY (isamplerlDARRAY samp, float2 s, int texelOff)

int4 texXIDARRAY (isamplerlDARRAY samp, float2 s, float dx, float dy)
int4 texX1DARRAY (isamplerlDARRAY samp, float2 s, float dx, float dy,
int texelOff)

unsigned int4 texX1DARRAY (usamplerlDARRAY samp, float2 s)
unsigned int4 texX1DARRAY (usamplerlDARRAY samp, float2 s, int texelOff)

unsigned int4 tex1DARRAY (usamplerlDARRAY samp, float2 s, float dx, float dy)
unsigned int4 tex1DARRAY (usamplerlDARRAY samp, float2 s, float dx, float dy,

int texelOff)
PARAMETERS

samp Samplearray to look up.

S Coordinates to perform the lookup. The value used to select the layer is passed immediatelly after
the regular coordinates, if an extra coordinate is present it is used to perform & shado
comparison.

dx Precomputed devitive dong the x axis.

dy Precomputed devitive dong the y axis.

texelOff Offset to be added to obtain the finadde

DESCRI PTION

Performs a texture lookup in sampsarmpusing coordinates, the texture to be sampled is selected from
the layer specified in the coordinates. Also may use theatlees dx anddy, the lookup may wmolve a
shadav comparison and usextd off settexelOffto compute the final xel.

PROFILEE SUPPORY
tex1DARRAY is only supported in gp4 and newer profiles.

SEE ALSO
tex]1 DARRAYbias, tex]1DARRAYIod
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NAM E
texIDARRAY bhias— performs a texture lookup with bias in agi sampler array.

SYNOPSS
float4 tex1DARRAYbias(samplerlDARRAY samp, float4 s)
float4 texX1DARRAYbias(samplerlDARRAY samp, float4 s, int texelOff)

int4 texX1DARRAYbias(isamplerlIDARRAY samp, float4 s)
int4 texX1DARRAYbias(isamplerlDARRAY samp, float4 s, int texelOff)

unsigned int4 tex1DARRAYbias(usamplerlIDARRAY samp, float4 s)
unsigned int4 tex1DARRAYbias(usamplerIDARRAY samp, float4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup. Thaluve used to select the layer should be passed in the
vector component right after the regular coordinates. The bila® whould be passed as the last
component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup with bias in sampampusing coordinates, the teture to be sampled is
selected from the layer specified in the coordinates.

PROFILEE SUPPORY
tex1IDARRAY biasis only supported in gp4 and newer profiles.

SEE ALSO
tex1DARRAY, texIDARRAYIod
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NAM E
texIDARRAY cmpbias — performs a teture lookup with shade compare and bias in avgh sampler
array.
SYNOPI S
float4 texIDARRAYcmpbias(samplerlDARRAY samp, float4 s)
float4 texIDARRAYcmpbias(samplerlDARRAY samp, float4 s, int texelOff)
PARAMETERS

samp Samplearray to lookup.

S Coordinates to perform the lookup. Thalue used to select the layer is the second coordinate,
the third is the value used in the shadmmparison, the fourth corresponds to the bias value.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a teure lookup with bias in samplesampusing coordinates, the texture to be sampled is
selected from the layer specified in the coordinates, the lookalés a shade comparison and may use
texel off settexelOffto compute the final xel.

PROFILEE SUPPORY
texIDARRAY cmpbiasis only supported in gp4 and newer profiles.

SEE ALSO
tex1DARRAYbDias, tex1DARRAYlod, texIDARRAYcmplod
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texI1DARRAYcmplod(Cg) CgStandard Library tex1DARRAYcmplod(Cg)

NAM E
texIDARRAY cmplod - performs a texture lookup with shad@ompare and a Vel of detail in a gven
sampler array.

SYNOPI S
float4 tex1DARRAYcmplod(samplerlDARRAY samp, float4 s)
float4 tex1DARRAYcmplod(samplerlDARRAY samp, float4 s, int texel Off)

samp Samplearray to look up.

S Coordinates to perform the lookup. Thalue used to select the layer is the second coordinate,
the third is the value used in the shadmmparison, the fourth corresponds to thellef detail.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup withvi@ of detail in samplersampusing coordinates, the texture to be
sampled is selected from the layer specified in the coordinates, the logklyesna shade comparison
and may use k&l off settexelOffto compute the final xel.

PROFILEE SUPPORY
texIDARRAY cmplod is only supported in gp4 and newer profiles.

SEE ALSO
tex1DARRAYlod, texX1DARRAYbias, tex1DARRAYcmpbias
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tex1DARRAYfetch(Cg) CgStandard Library tex1DARRAYfetch(Cg)

NAM E
texIDARRAY fach — performs an unfiltered texture lookup in &eyi sampler array.
SYNOPIS

float4 tex1DARRAYfetch(samplerA(DARRAY samp, int4 s)
float4 texX1DARRAYfetch(samplerIDARRAY samp, int4 s, int texelOff)

int4 texX1DARRAYfetch(isamplerilDARRAY samp, int4 s)
int4 texX1IDARRAYfetch(isamplerilDARRAY samp, int4 s, int texel Off)

unsigned int4 texX1DARRAYfetch(usamplerlDARRAY samp, int4 s)
unsigned int4 texX1DARRAYfetch(usamplerlLDARRAY samp, int4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup, the layer is selected by the component right aftguthe re
coordinates, the W&l of detail is provided by the last component of the coordinate vector.
texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs an unfiltered texture lookup in sampler aseayipusing coordinates The layer to be accessed is

selected by the component right after thgutar coordinates, thevd of detail is provided by the last
component of the coordinate vectivtay use teel off settexelOffto compute final tegl.

PROFILEE SUPPORY
texIDARRAY fdch is only supported in gp4 and newer profiles.

SEE ALSO
tex1Dfetch
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tex1DARRAYlod(Cg) CgStandard Library tex1DARRAYIlod(Cg)

NAM E
texIDARRAY lod — performs a texture lookup with a specifieddeof detail in a gien sampler array.
SYNOPS S

float4 tex1DARRAYlod(samplerlDARRAY samp, float4 s)
float4 tex1DARRAYlod(samplerlDARRAY samp, float4 s, int texelOff)

int4 texX1DARRAYlod(isamplerilDARRAY samp, float4 s)
int4 texX1DARRAYlod(isamplerIDARRAY samp, float4 s, int texelOff)

unsigned int4 texX1DARRAYlod(usamplerlIDARRAY samp, float4 s)
unsigned int4 tex1DARRAYlod(usamplerlDARRAY samp, float4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup.The value used to select the layer should be passed in the
vector component right after the regular coordinates. Tvet ¢¢ detail value should be passed as
the last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRIPTION

Performs a texture lookup with a specifiecel®f detail in samplesampusing coordinates, the texture to
be sampled is selected from the layer specified in the coordinates.

PROFILEE SUPPORY
texIDARRAY lod is only supported in gp4 and newer profiles.

SEE ALSO
texX1DARRAY, texIDARRAYbias
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tex1DARRAY proj(Cg) CgStandard Library tex1DARRAYproj(Cg)

NAM E
tex1IDARRAY proj — performs a teture lookup with projection in aggn sampler arrayMay perform a
shadev comparison if argument for shasi@omparison is provided.

SYNOPSS
float4 texIDARRAYproj(samplerlDARRAY samp, float3 s)
float4 texIDARRAYproj(samplerlDARRAY samp, float3 s, int texelOff)
float4 texIDARRAYproj(samplerlIDARRAY samp, float4 s)
float4 texIDARRAYproj(samplerlDARRAY samp, float4 s, int texelOff)

int4 texX1DARRAY proj(isamplerlDARRAY samp, float3 s)
int4 texX1DARRAY proj(isamplerlDARRAY samp, float3 s, int texelOff)

unsigned int4 texX1DARRAY proj(usamplerlDARRAY samp, float3 s)
unsgined int4 texX1DARRAY proj(usamplerlDARRAY samp, float3 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup. The value used to select the layer should be passed as the
component right after the lookup coordinates. Takier used in the projection should be passed
as the last component of the coordinagetor The \alue used in the shagocomparison, if
present, should be passed as the next-to-last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampler arsaynpusing coordinates, the layer used in the lookup is first
selected using the coordinate component right after the regular coordinates. The coordinates used in the
lookup are then projected, that is, divided by the last component of the coordiceand them used in
the lookup. If an extra coordinate is present it is used to perform avslcadparison, the value used in
the shader comparison is abays the next-to-last component in the coordinate vector.

PROFILEE SUPPORY
tex1DARRAY praj is only supported in gp4 and newer profiles.

SEE ALSO
tex1D, tex1Dproj
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tex1DARRAYsize(Cqg) CgStandard Library tex1DARRAYsize(Cg)

NAM E
texIDARRAY gze- returns the size of awgin texture array image for agn levd of detail.

SYNOPI S
int3 texX1DARRAYsize(samplerlDARRAY samp, int lod)

int3 texXIDARRAYsize(isamplerlDARRAY samp, int lod)

int3 texX1DARRAY size(usamplerl1DARRAY samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRI PTION
Given a smpler array and avel of detail the size of one element of the corresponding texture array for a
given levd of detail is returned as a result of the operation.

PROFILEE SUPPORY
tex1DARRAY szeis only supported in gp4 and newer profiles.

SEE ALSO
tex1Dsize
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tex1Dbias(Cg) Cdstandard Library tex1Dbias(Cg)

NAM E
tex1Dbias— performs a texture lookup with bias in agi sampler.

SYNOPI S

float4 tex1Dbias(samplerlD samp, float4 s)

float4 tex1Dbias(samplerlD samp, float4 s, int texel Off)

int4 tex1Dbias(isamplerlD samp, float4 s)

int4 tex1Dbias(isamplerlD samp, float4 s, int texelOff)

unsigned int4 tex1Dbias(usamplerlD samp, float4 s)

unsigned int4 tex1Dbias(usamplerlD samp, float4 s, int texelOff)
PARAMETERS

samp Sampletio lookup.

S Coordinates to perform the lookup. The biatue should be passed as the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with bias in samsl@mpusing coordinates

PROFILEE SUPPORY
tex1Dbiasis supported in fragment profiles starting with fp30 anddrtex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex1Dlod, tex1Dcmpbias
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tex1Dcmpbias(Cg) Cétandard Library tex1Dcmpbias(Cg)

NAM E
texdlDempbias— performs a texture lookup with bias and sha@ompare in a gien sampler.

SYNOPI S
float4 texlDcmpbias(samplerlD samp, float4 s)

float4 tex1Dcmpbias(samplerlD samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.
Coordinates to perform the lookup. The value used in the shedimparison should be passed

s
right after the normal coordinates. The bias value should be passed as the last comiptirgent

coordinate vector.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup with shadoompare and bias in sampkEampusing coordinates

PROFILEE SUPPORY
texdlDempbiasis supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles.

SEE ALSO
tex1Dcmplod, tex1Dbias
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tex1Dcmplod(Cg) Cdstandard Library tex1Dcmplod(Cg)

NAM E
texdlDemplod - performs a texture lookup with a specifieddeof detail and a shadocompare in a gien
sampler.

SYNOPIS
float4 tex1Dcmplod(samplerlD samp, float4 s)
float4 tex1Dcmplod(samplerlD samp, float4 s, int texelOff)

int4 tex1Dcmplod(isamplerlD samp, float4 s)
int4 tex1Dcmplod(isamplerlD samp, float4 s, int texelOff)

unsigned int4 tex1Dcmplod(usamplerlD samp, float4 s)
unsigned int4 tex1Dcmplod(usamplerlD samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the shedimparison should be passed
right after the normal coordinates. Thedeof detail corresponds to the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a teture lookup with shade compare and a specifiedvé of detail in samplersampusing
coordinates.

PROFILEE SUPPORY
texdlDemplod is supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex1Dlod, tex1Dcmpbias
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tex1Dfetch(Cg) Cgstandard Library tex1Dfetch(Cg)

NAM E
tex1Dfech — performs an unfiltered texture lookup in &ei sampler.

SYNOPI S
float4 tex1Dfetch(samplerlD samp, int4 s)
float4 tex1Dfetch(samplerlD samp, int4 s, int texelOff)

int4 tex1Dfetch(isamplerlD samp, int4 s)
int4 tex1Dfetch(isamplerlD samp, int4 s, int texelOff)

unsigned int4 tex1Dfetch(usamplerlD samp, int4 s)
unsigned int4 tex1Dfetch(usamplerlD samp, int4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thevdeof detail is stored in the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs an unfiltered texture lookup in sampgk@mpusing coordinates. The level of detail is praided
by the last component of the coordinate veditay use trel off settexelOffto compute final tegl.

PROFILEE SUPPORY
tex1Dfech is only supported in gp4 and newer profiles.

SEE ALSO
tex1D, texIDARRAYfetch
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tex1Dlod(Cg) CgStandard Library tex1Dlod(Cqg)

NAM E
tex1Dlod — performs a texture lookup with a specifieddeof detail in a gven sampler.

SYNOPI S
float4 tex1Dlod(samplerlD samp, float4 s)
float4 tex1Dlod(samplerlD samp, float4 s, int texelOff)

int4 tex1Dlod(isamplerlD samp, float4 s)
int4 tex1Dlod(isamplerlD samp, float4 s, int texelOff)

unsigned int4 tex1Dlod(usamplerlD samp, float4 s)
unsigned int4 tex1Dlod(usamplerlD samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thedeof detail should be passed as the last component of
the coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with a specifiectlef detail in samplesampusing coordinates

PROFILEE SUPPORY
tex1Dlod is supported in fragment profiles starting with fp40 andédrte¢ profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex1Dbias, tex1Dcmplod
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tex1Dproj(Cg) CgStandard Library tex1Dproj(Cg)

NAM E
tex1Dprowj — performs a teture lookup with projection in a ¥gn sampler May perform a shado
comparison if argument for shad@omparison is provided.

SYNOPSS
float4 tex1Dproj(samplerlD samp, float2 s)
float4 tex1Dproj(samplerlD samp, float2 s, int texelOff)
float4 tex1Dproj(samplerlD samp, float3 s)
float4 tex1Dproj(samplerlD samp, float3 s, int texelOff)

int4 tex1Dproj(isamplerlD samp, float2 s)
int4 tex1Dproj(isamplerlD samp, float2 s, int texelOff)

unsigned int4 tex1Dproj(usamplerlD samp, float2 s)
unsgined int4 tex1Dproj(usamplerlD samp, float2 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the projection should be passed as the last
component of the coordinateator The value used in the shadoomparison, if present, should
be passed as the next-to-last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in samp#ampusing coordinates, the coordinates used in the lookup are first
projected, that is, dided by the last component of the coordinate vector and them used in the lookup. If an
extra coordinate is present it is used to perform a shagwnparison, the value used in the shado
comparison is a&lays the next-to-last component in the coordinate vector.

PROFILEE SUPPORY
tex1Dproj is supported in all fragment profiles and adirtex profiles starting with vp40, variants with
shadev comparison are only supported in fp40 andvere profiles, variants with xel offsets are only
supported in gp4 and newer profiles.

SEE ALSO
tex1D, tex1DARRAYproj
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tex1Dsize(Cg) Cdstandard Library tex1Dsize(Cq)

NAM E
tex1Dsze- returns the size of agin texture image for a gen levd of detail.

SYNOPS S
int3 tex1Dsize(samplerlD samp, int lod)
int3 tex1Dsize(isamplerlD samp, int lod)
int3 tex1Dsize(usamplerlD samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRIPTION

Given a ampler and a iel of detail the size of the correspondingttee image is returned as the result of
the operation.

PROFILEE SUPPORY
tex1Dszeis only supported in gp4 and newer profiles.

SEE ALSO
tex1D, texIDARRAYSsize
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tex2D(Cq) CgStandard Library tex2D(Cqg)

NAM E

tex2D - performs a texture lookup in avgh 2D sampler and, in some cases, a smadomparison. May
also use pre computed detives if those are provided.

SYNOPI S
float4 tex2D(sampler2D samp, float2 s)
float4 tex2D(sampler2D samp, float2 s, int texelOff)
float4 tex2D(sampler2D samp, float3 s)
float4 tex2D(sampler2D samp, float3 s, int texelOff)

float4 tex2D(sampler2D samp, float2 s, float2 dx, float2 dy)
float4 tex2D(sampler2D samp, float2 s, float2 dx, float2 dy, int texelOff)
float4 tex2D(sampler2D samp, float3 s, float2 dx, float2 dy)
float4 tex2D(sampler2D samp, float3 s, float2 dx, float2 dy, int texelOff)

int4 tex2D(isampler2D samp, float2 s)
int4 tex2D(isampler2D samp, float2 s, int texelOff)

int4 tex2D(isampler2D samp, float2 s, float2 dx, float2 dy)
int4 tex2D(isampler2D samp, float2 s, float2 dx, float2 dy, int texelOff)

unsigned int4 tex2D(usampler2D samp, float2 s)
unsigned int4 tex2D(usampler2D samp, float2 s, int texelOff)

unsigned int4 tex2D(usampler2D samp, float2 s, float2 dx, float2 dy)
unsigned int4 tex2D(usampler2D samp, float2 s, float2 dx, float2 dy,

int texelOff)
PARAMETERS
samp Sampletio lookup.
S Coordinates to perform the lookup. If an extra coordinate compared to the texture dimensionality

is present it is used to perform a shadomparison. The value used in the sivadomparison is
always the last component of the coordinate vector.

dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampiampusing coordinates, may use and derétives dx anddy, aso
may perform shadw comparison and usexd off settexelOffto compute final teel.

PROFILEE SUPPORY
tex2D is supported in all fragment profiles and altex profiles starting with vp40,ariants with shade
comparison are only supported in fp40 andiereprofiles, variants with xel offsets are only supported in
gp4 and newer profiles. Variants with integer textures are also only supported in gp4 and newer profiles.

SEE ALSO
tex2Dbias, tex2Dlod, tex2Dproj
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tex2DARRAY(Cqg) CgStandard Library tex2DARRAY(Cq)

NAM E

tex2DARRAY - performs a texture lookup in avgh sampler array may use pre computed\d#ines and,
in some cases, perform a shadmmparison.

SYNOPS S
float4 tex2DARRAY (sampler2DARRAY samp, float3 s)
float4 tex2DARRAY (sampler2DARRAY samp, float3 s, int texelOff)
float4 tex2DARRAY (sampler2DARRAY samp, float4 s)
float4 tex2DARRAY (sampler2DARRAY samp, float4 s, int texelOff)

float4 tex2DARRAY (sampler2DARRAY samp, float3 s, float dx, float dy)

float4 tex2DARRAY (sampler2DARRAY samp, float3 s, float dx, float dy,
int texelOff)

float4 tex2DARRAY (sampler2DARRAY samp, float4 s, float dx, float dy)

float4 tex2DARRAY (sampler2DARRAY samp, float4 s, float dx, float dy,
int texelOff)

int4 tex2DARRAY (isampler2DARRAY samp, float3 s)
int4 tex2DARRAY (isampler2DARRAY samp, float3 s, int texelOff)

int4 tex2DARRAY (isampler2DARRAY samp, float3 s, float dx, float dy)
int4 tex2DARRAY (isampler2DARRAY samp, float3 s, float dx, float dy,
int texelOff)

unsigned int4 tex2DARRAY (usampler2DARRAY samp, float3 s)
unsigned int4 tex2DARRAY (usampler2DARRAY samp, float3 s, int texelOff)

unsigned int4 tex2DARRAY (usampler2DARRAY samp, float3 s, float dx, float dy)
unsigned int4 tex2DARRAY (usampler2DARRAY samp, float3 s, float dx, float dy,

int texelOff)
PARAMETERS

samp Samplearray to look up.

S Coordinates to perform the lookup. The value used to select the layer is passed immediatelly after
the regular coordinates, if an extra coordinate is present it is used to perform & shado
comparison.

dx Precomputed devitive dong the x axis.

dy Precomputed devitive dong the y axis.

texelOff Offset to be added to obtain the finadde

DESCRI PTION

Performs a texture lookup in sampsarmpusing coordinates, the texture to be sampled is selected from
the layer specified in the coordinates. Also may use theatlees dx anddy, the lookup may wmolve a
shadav comparison and usextd off settexelOffto compute the final xel.

PROFILEE SUPPORY
tex2DARRAY is only supported in gp4 and newer profiles.

SEE ALSO
tex2DARRAYbias, tex2DARRAYlod

Cg Toolkit 2.2 747



tex2DARRAYbias(Cg) CgStandard Library tex2DARRAYbias(Cg)

NAM E
tex2DARRAY bias— performs a texture lookup with bias in agi sampler array.

SYNOPSS
float4 tex2DARRAYbias(sampler2DARRAY samp, float4 s)
float4 tex2DARRAYbias(sampler2DARRAY samp, float4 s, int texelOff)

int4 tex2DARRAYbias(isampler2DARRAY samp, float4 s)
int4 tex2DARRAYbias(isampler2DARRAY samp, float4 s, int texelOff)

unsigned int4 tex2DARRAYbias(usampler2DARRAY samp, float4 s)
unsigned int4 tex2DARRAYbias(usampler2DARRAY samp, float4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup. Thaluve used to select the layer should be passed in the
vector component right after the regular coordinates. The bila® whould be passed as the last
component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup with bias in sampampusing coordinates, the teture to be sampled is
selected from the layer specified in the coordinates.

PROFILEE SUPPORY
tex2DARRAY biasis only supported in gp4 and newer profiles.

SEE ALSO
tex2DARRAY, tex2DARRAYIod
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tex2DARRAYfetch(Cg) CgStandard Library tex2DARRAYfetch(Cg)

NAM E
tex2DARRAY fach - performs an unfiltered texture lookup in &eyi sampler array.
SYNOPIS

float4 tex2DARRAYfetch(sampler2DARRAY samp, int4 s)
float4 tex2DARRAYfetch(sampler2DARRAY samp, int4 s, int texelOff)

int4 tex2DARRAYfetch(isampler2DARRAY samp, int4 s)
int4 tex2DARRAYfetch(isampler2DARRAY samp, int4 s, int texel Off)

unsigned int4 tex2DARRAYfetch(usampler2DARRAY samp, int4 s)
unsigned int4 tex2DARRAYfetch(usampler2DARRAY samp, int4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup, the layer is selected by the component right aftguthe re
coordinates, the W&l of detail is provided by the last component of the coordinate vector.
texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs an unfiltered texture lookup in sampler aseayipusing coordinates The layer to be accessed is

selected by the component right after the regular coordinates,viieofiedetail is provided by the last
component of the coordinate vectivtay use teel off settexelOffto compute final tegl.

PROFILEE SUPPORY
tex2DARRAY fdch is only supported in gp4 and newer profiles.

SEE ALSO
tex2Dfetch
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tex2DARRAYIod(Cg) CgStandard Library tex2DARRAYIod(Cg)

NAM E
tex2DARRAY lod - performs a texture lookup with a specifieddeof detail in a gien sampler array.
SYNOPS S

float4 tex2DARRAYlod(sampler2DARRAY samp, float4 s)
float4 tex2DARRAYlod(sampler2DARRAY samp, float4 s, int texelOff)

int4 tex2DARRAYlod(isampler2DARRAY samp, float4 s)
int4 tex2DARRAYlod(isampler2DARRAY samp, float4 s, int texel Off)

unsigned int4 tex2DARRAYlod(usampler2DARRAY samp, float4 s)
unsigned int4 tex2DARRAYlod(usampler2DARRAY samp, float4 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup.The value used to select the layer should be passed in the
vector component right after theg@ar coordinates. Theud of detail value should be passed as
the last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRIPTION

Performs a texture lookup with a specifiecel®f detail in samplesampusing coordinates, the texture to
be sampled is selected from the layer specified in the coordinates.

PROFILEE SUPPORY
tex2DARRAY lod is only supported in gp4 and newer profiles.

SEE ALSO
tex2DARRAY, tex2DARRAYbias
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tex2DARRAY proj(Cg) CgStandard Library tex2DARRAY proj(Cg)

NAM E
tex2DARRAY proj — performs a texture lookup with projection in @i sampler array.

SYNOPI S
float4 tex2DARRAYproj(sampler2DARRAY samp, float3 s)
float4 tex2DARRAYproj(sampler2DARRAY samp, float3 s, int texelOff)

int4 tex2DARRAY proj(isampler2DARRAY samp, float3 s)
int4 tex2DARRAY proj(isampler2DARRAY samp, float3 s, int texelOff)

unsigned int4 tex2DARRAY proj(usampler2DARRAY samp, float3 s)
unsigned int4 tex2DARRAY proj(usampler2DARRAY samp, float3 s, int texelOff)

PARAMETERS
samp Samplearray to lookup.

S Coordinates to perform the lookup. The value used to select the layer should be passed as the
component right after the lookup coordinates. Takier used in the projection should be passed
as the last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampler arsaynpusing coordinates, the layer used in the lookup is first
selected using the coordinate component right after the regular coordinates. The coordinates used in the
lookup are then projected, that isyided by the last component of the coordinate vector and them used in
the lookup.

PROFILEE SUPPORY
tex2DARRAY praj is only supported in gp4 and newer profiles.

SEE ALSO
tex2D, tex2Dproj
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tex2DARRAYsize(Cqg) CgStandard Library tex2DARRAYsize(Cg)

NAM E
tex2DARRAY gze- returns the size of awgin texture array image for agn levd of detail.

SYNOPI S
int3 tex2DARRAY size(sampler2DARRAY samp, int lod)
int3 tex2DARRAYsize(isampler2DARRAY samp, int lod)
int3 tex2DARRAY ize(usampler2DARRAY samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRIPTION

Given a smpler array and avel of detail the size of one element of the corresponding texture array for a
given levd of detail is returned as a result of the operation.

PROFILEE SUPPORY
tex2DARRAY szeis only supported in gp4 and newer profiles.

SEE ALSO
tex2Dsize
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tex2Dbias(Cqg) Cdstandard Library tex2Dbias(Cg)

NAM E
tex2Dbias— performs a texture lookup with bias in agi sampler.

SYNOPI S

float4 tex2Dbias(sampler2D samp, float4 s)

float4 tex2Dbias(sampler2D samp, float4 s, int texel Off)

int4 tex2Dbias(isampler2D samp, float4 s)

int4 tex2Dbias(isampler2D samp, float4 s, int texelOff)

unsigned int4 tex2Dbias(usampler2D samp, float4 s)

unsigned int4 tex2Dbias(usampler2D samp, float4 s, int texelOff)
PARAMETERS

samp Sampletio lookup.

S Coordinates to perform the lookup. The biatue should be passed as the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with bias in samsl@mpusing coordinates

PROFILEE SUPPORY
tex2Dbias is supported in fragment profiles starting with fp30 anddrtex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex2Dlod, tex2Dcmpbias
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tex2Dcmpbias(Cg) Cétandard Library tex2Dcmpbias(Cg)

NAM E
tex2Dcmpbias— performs a texture lookup with bias and sha@ompare in a gien sampler.

SYNOPI S
float4 tex2Dcmpbias(sampler2D samp, float4 s)

float4 tex2Dcmpbias(sampler2D samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.
Coordinates to perform the lookup. The value used in the shedimparison should be passed

s
right after the normal coordinates. The bias value should be passed as the last comiptirgent

coordinate vector.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup with shadoompare and bias in sampkEampusing coordinates

PROFILEE SUPPORY
tex2Dcempbiasis supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles.

SEE ALSO
tex2Dcmplod, tex2Dbias
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tex2Dcmplod(Cg) Cdstandard Library tex2Dcmplod(Cg)

NAM E
tex2Dcemplod - performs a texture lookup with a specifieddeof detail and a shadocompare in a gien

sampler.
SYNOPIS
float4 tex2Dcmplod(sampler2D samp, float4 s)
float4 tex2Dcmplod(sampler2D samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.
Coordinates to perform the lookup. The value used in the shedimparison should be passed

s
right after the normal coordinates. Thedeof detail corresponds to the last component of the
coordinate vector.
texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a teture lookup with shade compare and a specifiedvé of detail in samplersampusing

coordinates.
PROFILEE SUPPORY
tex2Demplod is supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.

Variants withtexelOffare only supported in gp4 and newer profiles.

SEE ALSO
tex2Dlod, tex2Dcmpbias
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tex2Dfetch(Cg) Cgstandard Library tex2Dfetch(Cg)

NAM E
tex2Dfech — performs an unfiltered texture lookup in &ei sampler.

SYNOPI S
float4 tex2Dfetch(sampler2D samp, int4 s)
float4 tex2Dfetch(sampler2D samp, int4 s, int texelOff)

int4 tex2Dfetch(isampler2D samp, int4 s)
int4 tex2Dfetch(isampler2D samp, int4 s, int texelOff)

unsigned int4 tex2Dfetch(usampler2D samp, int4 s)
unsigned int4 tex2Dfetch(usampler2D samp, int4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thevdeof detail is stored in the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs an unfiltered texture lookup in sampgk@mpusing coordinates. The level of detail is praided
by the last component of the coordinate veditay use trel off settexelOffto compute final tesl.

PROFILEE SUPPORY
tex2Dfech is only supported in gp4 and newer profiles.

SEE ALSO
tex2D, tex2DARRAYfetch

Cg Toolkit 2.2 756



tex2Dlod(Cg) CgStandard Library tex2Dlod(Cqg)

NAM E
tex2Dlod — performs a texture lookup with a specifieddeof detail in a gven sampler.

SYNOPI S
float4 tex2Dlod(sampler2D samp, float4 s)
float4 tex2Dlod(sampler2D samp, float4 s, int texelOff)

int4 tex2Dlod(isampler2D samp, float4 s)
int4 tex2Dlod(isampler2D samp, float4 s, int texelOff)

unsigned int4 tex2Dlod(usampler2D samp, float4 s)
unsigned int4 tex2Dlod(usampler2D samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thedeof detail should be passed as the last component of
the coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with a specifiectlef detail in samplesampusing coordinates

PROFILEE SUPPORY
tex2Dlod is supported in fragment profiles starting with fp40 andédrte¢ profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex2Dbias, tex2Dcmplod
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tex2Dproj(Cg) CgStandard Library tex2Dproj(Cg)

NAM E
tex2Dprowj — performs a texture lookup with projection in aveyi sampler May perform a shado
comparison if argument for shad@omparison is provided.

SYNOPI S
float4 tex2Dproj(sampler2D samp, float3 s)
float4 tex2Dproj(sampler2D samp, float3 s, int texelOff)
float4 tex2Dproj(sampler2D samp, float4 s)
float4 tex2Dproj(sampler2D samp, float4 s, int texelOff)

int4 tex2Dproj(isampler2D samp, float3 s)
int4 tex2Dproj(isampler2D samp, float3 s, int texelOff)

unsigned int4 tex2Dproj(usampler2D samp, float3 s)
unsgined int4 tex2Dproj(usampler2D samp, float3 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the projection should be passed as the last
component of the coordinateator The value used in the shadeomparison, if present, should
be passed as the next-to-last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in samp#ampusing coordinates, the coordinates used in the lookup are first
projected, that is, divided by the last component of the coordinate vector and them used in the lookup. If an
extra coordinate is present it is used to perform a shagwnparison, the value used in the shado
comparison is &lays the next-to-last component in the coordinate vector.

PROFILEE SUPPORY
tex2Dproj is supported in all fragment profiles and adirtex profiles starting with vp40, ariants with
shadev comparison are only supported in fp40 and newer profileasans with tegel offsets are only
supported in gp4 and newer profiles.

SEE ALSO
tex2D, tex2DARRAY proj
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tex2Dsize(Cg) Cdstandard Library tex2Dsize(Cq)

NAM E
tex2Dsze- returns the size of agin texture image for a gen levd of detail.

SYNOPS S
int3 tex2Dsize(sampler2D samp, int lod)
int3 tex2Dsize(isampler2D samp, int lod)
int3 tex2Dsize(usampler2D samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRIPTION

Given a ampler and a iel of detail the size of the correspondingttee image is returned as the result of
the operation.

PROFILEE SUPPORY
tex2Dszeis only supported in gp4 and newer profiles.

SEE ALSO
tex2D, tex2DARRAYsize
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tex3D(Cq) CgStandard Library tex3D(Cqg)

NAM E
tex3D - performs a texture lookup in avgh 3D sampler May also use pre computed detives if those
are provided.

SYNOPIS
float4 tex3D(sampler3D samp, float3 s)
float4 tex3D(sampler3D samp, float3 s, int texelOff)

float4 tex3D(sampler3D samp, float3 s, float3 dx, float3 dy)
float4 tex3D(sampler3D samp, float3 s, float3 dx, float3 dy, int texelOff)

int4 tex3D(isampler3D samp, float3 s)
int4 tex3D(isampler3D samp, float3 s, int texelOff)

int4 tex3D(isampler3D samp, float3 s, float3 dx, float3 dy)
int4 tex3D(isampler3D samp, float3 s, float3 dx, float3 dy, int texelOff)

unsigned int4 tex3D(usampler3D samp, float3 s)
unsigned int4 tex3D(usampler3D samp, float3 s, int texelOff)

unsigned int4 tex3D(usampler3D samp, float3 s, float3 dx, float3 dy)
unsigned int4 tex3D(usampler3D samp, float3 s, float3 dx, float3 dy,

int texelOff)
PARAMETERS
samp Sampletio lookup.
S Coordinates to perform the lookup.
dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampiampusing coordinates, may use and derétives dx anddy, aso
may use teel off settexelOffto compute final teel.

PROFILEE SUPPORY
tex3D is supported in all fragment profiles and adirtex profiles starting with vp40, variants withxeb

offsets are only supported in gp4 and newer profiles. Variants with integer samplers are also only
suppported in gp4 and newer profiles.

SEE ALSO
tex3Dbias, tex3Dlod, tex3Dproj
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tex3Dbias(Cqg) Cdstandard Library tex3Dbias(Cg)

NAM E
tex3Dbias— performs a texture lookup with bias in agi sampler.

SYNOPI S

float4 tex3Dbias(sampler3D samp, float4 s)

float4 tex3Dbias(sampler3D samp, float4 s, int texel Off)

int4 tex3Dbias(isampler3D samp, float4 s)

int4 tex3Dbias(isampler3D samp, float4 s, int texelOff)

unsigned int4 tex3Dbias(usampler3D samp, float4 s)

unsigned int4 tex3Dbias(usampler3D samp, float4 s, int texelOff)
PARAMETERS

samp Sampletio lookup.

S Coordinates to perform the lookup. The biatue should be passed as the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with bias in samsl@mpusing coordinates

PROFILEE SUPPORY
tex3Dbias is supported in fragment profiles starting with fp30 anddrtex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex3Dlod
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tex3Dfetch(Cg) Cgstandard Library tex3Dfetch(Cg)

NAM E
tex3Dfech — performs an unfiltered texture lookup in &ei sampler.

SYNOPI S
float4 tex3Dfetch(sampler3D samp, int4 s)
float4 tex3Dfetch(sampler3D samp, int4 s, int texelOff)

int4 tex3Dfetch(isampler3D samp, int4 s)
int4 tex3Dfetch(isampler3D samp, int4 s, int texelOff)

unsigned int4 tex3Dfetch(usampler3D samp, int4 s)
unsigned int4 tex3Dfetch(usampler3D samp, int4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thevdeof detail is stored in the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs an unfiltered texture lookup in sampgk@mpusing coordinates. The level of detail is praided
by the last component of the coordinate veditay use trel off settexelOffto compute final tegl.

PROFILEE SUPPORY
tex3Dfech is only supported in gp4 and newer profiles.

SEE ALSO
tex3D
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tex3Dlod(Cg) CgStandard Library tex3Dlod(Cqg)

NAM E
tex3Dlod — performs a texture lookup with a specifieddeof detail in a gven sampler.

SYNOPI S
float4 tex3Dlod(sampler3D samp, float4 s)
float4 tex3Dlod(sampler3D samp, float4 s, int texelOff)

int4 tex3Dlod(isampler3D samp, float4 s)
int4 tex3Dlod(isampler3D samp, float4 s, int texelOff)

unsigned int4 tex3Dlod(usampler3D samp, float4 s)
unsgined int4 tex3Dlod(usampler3D samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thedeof detail should be passed as the last component of
the coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with a specifiectlef detail in samplesampusing coordinates

PROFILEE SUPPORY
tex3Dlod is supported in fragment profiles starting with fp40 andédrte¢ profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
tex3Dbias
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tex3Dproj(Cg) CgStandard Library tex3Dproj(Cqg)

NAM E
tex3Dproj — performs a teture lookup with projection in a wgn sampler May perform a shado
comparison if argument for shad@omparison is provided.

SYNOPSS
float4 tex3Dproj(sampler3D samp, float4 s)
float4 tex3Dproj(sampler3D samp, float4 s, int texelOff)

int4 tex3Dproj(isampler3D samp, float4 s)
int4 tex3Dproj(isampler3D samp, float4 s, int texelOff)

unsigned int4 tex3Dproj(usampler3D samp, float4 s)
unsigned int4 tex3Dproj(usampler3D samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the projection should be passed as the last
component of the coordinateator The value used in the shadoomparison, if present, should
be passed as the next-to-last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in samp#ampusing coordinates, the coordinates used in the lookup are first
projected, that is, dided by the last component of the coordinate vector and them used in the lookup. If an
extra coordinate is present it is used to perform a shagwnparison, the value used in the shado
comparison is &lays the next-to-last component in the coordinate vector.

PROFILEE SUPPORY
tex3Dproj is supported in all fragment profiles and adirtex profiles starting with vp40, variants with
shadev comparison are only supported in fp40 andvere profiles, variants with xel offsets are only
supported in gp4 and newer profiles.

SEE ALSO
tex3D
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tex3Dsize(Cg) Cdstandard Library tex3Dsize(Cq)

NAM E
tex3Ddaze- returns the size of awgn texture image for a gen levd of detail.

SYNOPS S
int3 tex3Dsize(sampler3D samp, int lod)
int3 tex3Dsize(isampler3D samp, int lod)
int3 tex3Dsize(usampler3D samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRIPTION

Given a ampler and a iel of detail the size of the correspondingttee image is returned as the result of
the operation.

PROFILEE SUPPORY
tex3Ddzeis only supported in gp4 and newer profiles.

SEE ALSO
tex3D

Cg Toolkit 2.2 765



texBUF(Cg) CgStandard Library texBUF(CQ)

NAM E
texBUF — performs an unfiltered texture lookup in aeji texture buffer sampler.

SYNOPI S
float4 texBUF(samplerBUF samp, int s)

int4 texBUF(isamplerBUF samp, int s)

unsigned int4 texBUF(usamplerBUF samp, int s)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup.

DESCRI PTION
Performs an unfiltered texture lookup in texture buffer sangglerpusing coordinates

Texture buffer samplers are created with E2ET _texture_buff er_djjed extension. See:

http://developer.download.nvidia.com/opengl/specs/GL_EXT _texture_buffer_object.txt

Texture buffer object samplers roughly correspond talibh#ferfunctionality of DirectX 10.

PROFILEE SUPPORY
texBUF is supported in gp4vp, gp4gp, and gp4fp profiles.

SEE ALSO
tex1D, texBUFsize
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texBUFsize(Cg) Cdstandard Library

NAM E
texBUFsize- returns the size of awgn texture image for a gen levd of detail.

SYNOPSS
int3 texBUFsize(samplerBUF samp, int lod)

int3 texBUFsize(isamplerBUF samp, int lod)

int3 texBUFsize(usamplerBUF samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.
DESCRIPTION

texBUFsize(Cg)

Given a sampler and a el of detail the size (width irx, height iny, and depth irz) of the corresponding

texture buffer is returned as the result of the operation.

Because texture buffers lack mipmaps,ldteparameter is unused.

Texture buffer samplers are created with E2ET _texture_buff er_djjed extension. See:

http://developer.download.nvidia.com/opengl/specs/GL_EXT _texture_buffer_object.txt

Texture buffer object samplers roughly correspond tatibh#ferfunctionality of DirectX 10.

PROFILEE SUPPORY
texBUF is supported in gp4vp, gp4gp, and gp4fp profiles.

SEE ALSO
tex1Dsize, texBUF
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texCUBE(CQg) CgStandard Library texCUBE(Cqg)

NAM E

texCUBE - performs a texture lookup in augn CUBE sampler and, in some cases, a shacamparison.
May also use pre computed detives if those are provided.

SYNOPI S
float4 texCUBE(samplerCUBE samp, float3 s)
float4 texCUBE(samplerCUBE samp, float4 s)

float4 texCUBE(samplerCUBE samp, float3 s, float3 dx, float3 dy)
float4 texCUBE(samplerCUBE samp, float4 s, float3 dx, float3 dy)

int4 texCUBE(isamplerCUBE samp, float3 s)
int4 texCUBE(isamplerCUBE samp, float3 s, float3 dx, float3 dy)
unsigned int4 texCUBE(usamplerCUBE samp, float3 s)

unsigned int4 texCUBE(usamplerCUBE samp, float3 s, float3 dx, float3 dy)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. If an extra coordinate compared to the texture dimensionality
is present it is used to perform a shadomparison. The value used in the sivadomparison is
always the last component of the coordinate vector.

dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
DESCRI PTION

Performs a texture lookup in sampampusing coordinates, may use and derétives dx anddy, aso
may perform shadwe comparison.
PROFILEE SUPPORY

texCUBE is supported in all fragment profiles and adirtex profiles starting with vp40, variants with
shadev comparison are only supported in gp4 andiereprofiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
texCUBEDbias, texCUBEIlod, texCUBEproj
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texCUBEARRAY(Cqg) CgStandard Library texCUBEARRAY(Cg)

NAM E
texCUBEARRAY - performs a texture lookup in avgn sampler array may use pre computed \aiines.
SYNOPI S

float4 texCUBEARRAY (samplerCUBEARRAY samp, float4 s)
float4 texCUBEARRAY (samplerCUBEARRAY samp, float4 s, float3 dx, float3 dy)

int4 texCUBEARRAY (isamplerCUBEARRAY samp, float4 s)
int4 texCUBEARRAY (isamplerCUBEARRAY samp, float4 s, float3 dx, float3 dy)

unsigned int4 texCUBEARRAY (usamplerCUBEARRAY samp, float4 s)
unsigned int4 texCUBEARRAY (usamplerCUBEARRAY samp, float4 s, float3 dx, float3 dy)

PARAMETERS
samp Samplearray to look up.

S Coordinates to perform the lookup. The value used to select the layer is passed immediatelly after
the regular coordinates.

dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
texelOff Offset to be added to obtain the finadde

DESCRIPTION

Performs a texture lookup in sampsarmpusing coordinates, the texture to be sampled is selected from

the layer specified in the coordinates. Also may use theatiees dx anddy, the lookup may use xel
offsettexelOffto compute the final xel.

PROFILEE SUPPORY
texCUBEARRAY is only supported in gp4 and newer profiles.

SEE ALSO
texCUBEARRAYbias, texCUBEARRAYIod
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texCUBEARRAYsize(CQ) CgStandard Library texCUBEARRAYsize(Cg)

NAM E
texCUBEARRAY sze- returns the size of agn texture array image for agn levd of detail.

SYNOPS S
int3 texCUBEARRAYSsize(samplerCUBEARRAY samp, int lod)
int3 texCUBEARRAYsize(isamplerCUBEARRAY samp, int lod)
int3 texCUBEARRAYSsize(usamplerCUBEARRAY samp, int lod)

PARAMETERS
samp Sampletio be queried for size.

lod Level of detail to obtain size.

DESCRIPTION

Given a smpler array and avel of detail the size of one element of the corresponding texture array for a
given levd of detail is returned as a result of the operation.

PROFILEE SUPPORY
texCUBEARRAY szeis only supported in gp4 and newer profiles.

SEE ALSO
texCUBEsize
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texCUBEbias(Cg) Cdstandard Library texCUBEDbias(Cg)

NAM E
texCUBEDbias— performs a texture lookup with bias in agi sampler.

SYNOPI S
float4 texCUBEbias(samplerCUBE samp, float4 s)

int4 texCUBEbias(isamplerCUBE samp, float4 s)

unsigned int4 texCUBEbias(usamplerCUBE samp, float4 s)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The biatue should be passed as the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup with bias in samsl@mpusing coordinates

PROFILEE SUPPORY
texCUBEDbiasis supported in fragment profiles starting with fp30 andeirier profiles starting with vp40.
Variants with integer samplers are only supported in gp4 and newer profiles.

SEE ALSO
texCUBElod
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texCUBElod(Cg) CgStandard Library texCUBElod(Cqg)

NAM E
texCUBElod — performs a texture lookup with a specifieddeof detail in a gven sampler.

SYNOPS S
float4 texCUBElod(samplerCUBE samp, float4 s)

int4 texCUBElod(isamplerCUBE samp, float4 s)

unsigned int4 texCUBElod(usamplerCUBE samp, float4 s)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thedeof detail should be passed as the last component of
the coordinate vector.

DESCRI PTION
Performs a texture lookup with a specifiedtlef detail in samplesampusing coordinates

PROFILEE SUPPORY
texCUBElod is supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.
Variants with integer samplers are only supported in gp4 and newer profiles.

SEE ALSO
texCUBEbias
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texCUBEproj(Cg) CgStandard Library texCUBEproj(Cg)

NAM E
texCUBEpr@j — performs a texture lookup with projection in e sampler.

SYNOPI S
float4 texCUBEproj(samplerCUBE samp, float4 s)

int4 texCUBEproj(isamplerCUBE samp, float4 s)

unsigned int4 texCUBEproj(usamplerCUBE samp, float4 s)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the projection should be passed as the last
component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in samp#ampusing coordinates, the coordinates used in the lookup are first
projected, that is, divided by the last component of the coordinate vector and them used in the lookup.

PROFILEE SUPPORY
texCUBEp@j is supported in all fragment profiles and altex profiles starting with vp40. Variants with
integer samplers are only supported in gp4 and newer profiles.

SEE ALSO
texCUBE

Cg Toolkit 2.2 773



texCUBEsize(Cqg) Cdstandard Library texCUBEsize(Cg)

NAM E
texCUBEdze- returns the size of agin texture image for a gen levd of detail.
SYNOPI S
int3 texCUBEsize(samplerCUBE samp, int lod)
int3 texCUBEsize(isamplerCUBE samp, int lod)
int3 texCUBEsize(usamplerCUBE samp, int lod)
PARAMETERS
samp Sampletio be queried for size.
lod Level of detail to obtain size.
DESCRI PTION

Given a ampler and a iel of detail the size of the correspondingttee image is returned as the result of
the operation.

PROFILEE SUPPORY
texCUBEd zeis only supported in gp4 and newer profiles.

SEE ALSO
texCUBE
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texRECT(CQq) CgStandard Library texRECT(CQ)

NAM E
texRECT - performs a texture lookup in avgh RECT sampler and, in some cases, a shadamparison.
May also use pre computed detives if those are provided.

SYNOPI S
float4 texRECT(samplerRECT samp, float2 s)
float4 texRECT(samplerRECT samp, float2 s, int texelOff)
float4 texRECT(samplerRECT samp, float3 s)
float4 texRECT(samplerRECT samp, float3 s, int texelOff)

float4 texRECT(samplerRECT samp, float2 s, float2 dx, float2 dy)
float4 texRECT(samplerRECT samp, float2 s, float2 dx, float2 dy, int texelOff)
float4 texRECT(samplerRECT samp, float3 s, float2 dx, float2 dy)
float4 texRECT(samplerRECT samp, float3 s, float2 dx, float2 dy, int texelOff)

int4 texRECT (isamplerRECT samp, float2 s)
int4 texRECT (isamplerRECT samp, float2 s, int texelOff)

int4 texRECT (isamplerRECT samp, float2 s, float2 dx, float2 dy)
int4 texRECT (isamplerRECT samp, float2 s, float2 dx, float2 dy, int texelOff)

unsigned int4 texRECT(usamplerRECT samp, float2 s)
unsigned int4 texRECT (usamplerRECT samp, float2 s, int texelOff)

unsigned int4 texRECT (usamplerRECT samp, float2 s, float2 dx, float2 dy)
unsigned int4 texRECT(usamplerRECT samp, float2 s, float2 dx, float2 dy,

int texelOff)
PARAMETERS
samp Sampletio lookup.
S Coordinates to perform the lookup. If an extra coordinate compared to the texture dimensionality

is present it is used to perform a shadomparison. The value used in the sivadomparison is
always the last component of the coordinate vector.

dx Precomputed devitive dong the x axis.
dy Precomputed devitive dong the y axis.
texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in sampampusing coordinates, may use and derétives dx anddy, aso
may perform shadw comparison and usexd off settexelOffto compute final teel.

PROFILEE SUPPORY
texRECT is supported in all fragment profiles and adirtex profiles starting with vp40, variants with
shadev comparison are only supported in fp40 and newer profilasanms with tegel offsets are only

supported in gp4 and newer profiles. Variants with integer samplers are only supported in gp#eand ne
profiles.

SEE ALSO
texRECTDbias, texRECTIod, texRECTproj
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texRECTbias(Cg) C¢tandard Library texRECThias(Cqg)

NAM E
texRECT bias— performs a texture lookup with bias in agi sampler.

SYNOPIS
float4 texRECTbias(samplerRECT samp, float4 s)
float4 texRECTbias(samplerRECT samp, float4 s, int2 texelOff)

int4 texRECTbias(isamplerRECT samp, float4 s)
int4 texRECTbias(isamplerRECT samp, float4 s, int2 texelOff)

unsigned int4 texRECTbias(usamplerRECT samp, float4 s)
unsigned int4 texRECTbias(usamplerRECT samp, float4 s, int2 texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The biatue should be passed as the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with bias in samsl@mpusing coordinates

PROFILEE SUPPORY
texRECThiasis supported in fragment profiles starting with fp30 andeirier profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
texRECTlod
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texRECTfetch(Cg) Cdstandard Library texRECTfetch(Cqg)

NAM E
texRECTfdch — performs an unfiltered texture lookup in &eyi sampler.

SYNOPSS
float4 texRECTfetch(samplerRECT samp, int4 s)
float4 texRECTfetch(samplerRECT samp, int4 s, int2 texelOff)

int4 texRECTfetch(isamplerRECT samp, int4 s)
int4 texRECTfetch(isamplerRECT samp, int4 s, int2 texelOff)

unsigned int4 texRECTfetch(usamplerRECT samp, int4 s)
unsigned int4 texRECTfetch(usamplerRECT samp, int4 s, int2 texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thevdeof detail is stored in the last component of the
coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs an unfiltered texture lookup in sampgk@mpusing coordinates. The level of detail is praided
by the last component of the coordinate veditay use trel off settexelOffto compute final tesl.

PROFILEE SUPPORY
texRECTfdch is only supported in gp4 and newer profiles.

SEE ALSO
texRECT texRECTARRAYfetch
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texRECTlod(Cg) Cgstandard Library texRECTlod(Cg)

NAM E
texRECTIod — performs a texture lookup with a specifieddeof detail in a gven sampler.
SYNOPSS

float4 texRECTlod(samplerRECT samp, float4 s)
float4 texRECTlod(samplerRECT samp, float4 s, int texelOff)

int4 texRECTlod(isamplerRECT samp, float4 s)
int4 texRECTlod(isamplerRECT samp, float4 s, int texelOff)

unsigned int4 texRECTlod(usamplerRECT samp, float4 s)
unsigned int4 texRECTlod(usamplerRECT samp, float4 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. Thedeof detail should be passed as the last component of
the coordinate vector.

texelOff Offset to be added to obtain the finadde
DESCRI PTION
Performs a texture lookup with a specifiectlef detail in samplesampusing coordinates

PROFILEE SUPPORY
texRECTIod is supported in fragment profiles starting with fp40 andeiriex profiles starting with vp40.
Variants withtexelOffare only supported in gp4 and newer profiles. Variants with integer samplers are also
only suppported in gp4 and newer profiles.

SEE ALSO
texRECTbias
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texRECTproj(Cg) Cgstandard Library texRECTproj(Cg)

NAM E
texRECT prj — performs a texture lookup with projection in avei sampler May perform a shado
comparison if argument for shad@omparison is provided.

SYNOPS S
float4 texRECTproj(samplerRECT samp, float3 s)
float4 texRECTproj(samplerRECT samp, float3 s, int texelOff)
float4 texRECTproj(samplerRECT samp, float4 s)
float4 texRECTproj(samplerRECT samp, float4 s, int texelOff)

int4 texRECTproj(isamplerRECT samp, float3 s)
int4 texRECTproj(isamplerRECT samp, float3 s, int texel Off)

unsigned int4 texRECTproj(usamplerRECT samp, float3 s)
unsigned int4 texRECTproj(usamplerRECT samp, float3 s, int texelOff)

PARAMETERS
samp Sampletio lookup.

S Coordinates to perform the lookup. The value used in the projection should be passed as the last
component of the coordinateator The value used in the shadoomparison, if present, should
be passed as the next-to-last component of the coordinate vector.

texelOff Offset to be added to obtain the finadde

DESCRI PTION
Performs a texture lookup in samp#ampusing coordinates, the coordinates used in the lookup are first
projected, that is, dided by the last component of the coordinate vector and them used in the lookup. If an
extra coordinate is present it is used to perform a shagwnparison, the value used in the shado
comparison is a&lays the next-to-last component in the coordinate vector.

PROFILEE SUPPORY
texRECT pra@j is supported in all fragment profiles and altex profiles starting with vp40,ariants with
shadev comparison are only supported in fp40 andvere profiles, variants with xel offsets are only
supported in gp4 and newer profiles.

SEE ALSO
texRECT

Cg Toolkit 2.2 779



texRECTsize(Cg) C¢tandard Library texRECTsize(Cg)

NAM E
texRECTdze- returns the size of agin texture image for a gen levd of detail.
SYNOPSS
int3 texRECTsize(samplerRECT samp, int lod)
int3 texRECTsize(isamplerRECT samp, int lod)
int3 texRECTsize(usamplerRECT samp, int lod)
PARAMETERS
samp Sampletio be queried for size.
lod Level of detail to obtain size.
DESCRI PTION

Given a ampler and a iel of detail the size of the correspondingttee image is returned as the result of
the operation.

PROFILEE SUPPORY
texRECT dzeis only supported in gp4 and newer profiles.

SEE ALSO
texRECT
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transpose(Cg)

NAM E

C8tandard Library

trangpose— returns transpose matrix of a matrix
SYNOPIS

float4x4 transpose(floatdx4 A)
float3x4 transpose(float4x3 A)
float2x4 transpose(float4x2 A)
float1x4 transpose(floatdx1 A)

float4x3 transpose(float3x4 A)
float3x3 transpose(float3x3 A)
float2x3 transpose(float3x2 A)
float1x3 transpose(float3x1 A)

float4x2 transpose(float2x4 A)
float3x2 transpose(float2x3 A)
float2x2 transpose(float2x2 A)
float1x2 transpose(float2x1 A)

float4x1 transpose(float1x4 A)
float3x1 transpose(float1x3 A)
float2x1 transpose(float1x2 A)
float1x1 transpose(float1x1 A)

PARAMETERS

A

Matrix to tranpose.

DESCRIPTION

Returns the transpose of the matkix

REFERENCE IMPLEMENT TATION

transposefor afloa4x3matrix can be implemented &khis:

float4x3 transpose(float3x4 A)

{
float4x3 C;

C[0] = A._m00_m10_m20;
C[1]=A._m01_mll m21;
C[2] = A._m02_m12_m22;
C[3]=A._m03_m13_m23;

return C;

PROHFILEE SUPPOR

transposeis supported in all profiles.

SEE ALSO
determinant, mul
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trunc(Cqg) CgStandard Library trunc(Cg)

NAM E
trunc - returns largest integer not greater than a scalar or each vector component.

SYNOPSS
float trunc(float X);
floatl trunc(floatl x);
float2 trunc(float2 x);
float3 trunc(float3 x);
float4 trunc(float4 x);

half  trunc(half X);

halfl trunc(halfl X);
half2 trunc(half2 X);
half3 trunc(half3 X);
half4 trunc(half4 X);

fixed trunc(fixed X);
fixed1 trunc(fixedl x);
fixed2 trunc(fixed?2 x);
fixed3 trunc(fixed3 x);
fixed4 trunc(fixed4 x);

PARAMETERS
X Vector or scalar which to truncate.

DESCRI PTION
Returns the integral value nearest to but no larger in magnitude than x.

REFERENCE IMPLEMENT TATION
trunc for afloa3 vector could be implemented &khis.

float3 trunc(float3 v)
{

float3 rv;

inti;

for (i=0; i<3; i++) {
float x = V[i];

rv[i] = x < 0 ? -floor(-x) : floor(x);

}

return rv;

}

PROFILEE SUPPORY
truncis supported in all profiles except fp20.

SEE ALSO
ceil, floor, round
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AlphaFunc(CgFX) CgFX States AlphaFunc(CgFX)

NAM E
AlphaFunc - 3D API alpha function

USAGE
AlphaFunc = float2(function, reference_value)

VALID ENUMERANTS
function: Never, Less, LEqual, Equal, Great&lotEqual, GEqual, Alays

DESCRI PTION
Set the OpenGL or Direct3D alpha function and reference value state. See the OpenGL glAlphaFunc
manual page for details. See the D3DRS_ALPHAREF and D3DRS_ALPHAFUNC render state
descriptions for DirectX 9.

The standard reset callback sets the AlphaFunc state to floa#6A0.0).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
AlphaTestEnable, DepthFunc, StencilFunc
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AlphaTestEnable(CgFX) CgFX States AlptessiEnable(CgFX)

NAM E
AlphaTestEnable- 3D API alpha test enable

USAGE
AlphaTestEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D alpha test enalfiee theGL_ALPHA_TEST description on the OpenGL
glEnable manual page for details. See the D3DRS_AITHEBNENABLE render state description for
DirectX 9.

The standard reset callback sets the AlphaTestEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
BlendEnable, DepthTestEnable, StencilTestEnable
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AutoNormalEnable(CgFX) CgFX States AutoNormalEnable(CgFX)

NAM E
AutoNomalEnable — 3D API auto normal test enable

USAGE
AutoNormalEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL auto normal enable foelgators. Seehe GL_AUTO_NORMAL description on the
OpenGL glEnable manual page for details.

The standard reset callback sets the AutoNormalEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Evaluators are not supported by Direct3D so this state is parsed but has no effect.

SEE ALSO
BlendEnable, DepthTestEnable, StencilTestEnable
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BlendEnable(CgFX) CgFX States BlendEnable(CgFX)

NAM E
BlendEnable—- 3D API blend enable

USAGE
BlendEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D blend enable. See@heBLEND description on the OpenGL glEnable
manual page for detailsSee the D3DRS_ALPHABLENDENABLE render state description for DirectX 9.

The standard reset callback sets the BlendEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
AlphaTestEnable, DepthTestEnable, StencilTestEnable
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BlendFunc(CgFX) CgFX States BlendFunc(CgFX)

NAM E
BlendFunc — 3D API blend function

USAGE
BlendFunc = float2(srcFactaistFactor)

VALID ENUMERANTS
srcFactordstFactor: Zero, One, DestColddneMinusDestColgrSrcAlpha, OneMinusSrcAlpha, DstAlpha,

OneMinusDstAlpha, SrcAlphaSaturate, SrcCplor OneMinusSrcColar ConstantColor,
OneMinusConstantColp€onstantAlpha, OneMinusConstantAlpha
DESCRI PTION

Set the OpenGL or Direct3D source and destination blend function state. See the OpenGL gIBlendFunc
manual page for details.

The standard reset callback sets the BlendFunc state to float2(One, Zero).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.4 or NV_blend_square for SrcColor or OneMinusSrcColor foasimfFand DstColor or
OneMinusDstColor for dstFactor

Otherwise OpenGL 1.0.

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
BlendColor BlendFuncSeparate, BlendEnable, BlendEquation, BlendEquationSeparate, AlphaFunc,
StencilFunc
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ClipPlaneEnable(CgFX) CgFX States ClipPlaneEnable(CgFX)

NAM E
Cli pPlaneEnable- 3D API clip plane enable

USAGE
ClipPlaneEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D clip plane enab&ee the GL_CLIP_PLANEN description on the OpenGL
glEnable manual page for details. See the D3DRS_CLIPPLANEENABLE render state description.

The standard reset callback sets the ClipPlaneEnable state to bool(false).

The index ndx identifies the clip plane must be greater or equal to zero and less thaalubeofs
GL_MAX_CLIP_PLANES(typically 6). DirectX 9 supports 6 clip planes.

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LightingEnable, LightEnable
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ColorLogicOpEnable(CgFX) CgFX States ColorLogicOpEnable(CgFX)

NAM E
CdalL ogcOpEnable— 3D API color logical operation enable

USAGE
ColorLogicOpEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL color logical operation (logic-op) enable. Se&itheOLOR_LOGIC_ORdescription on
the OpenGL glEnable manual page for details.

The standard reset callback sets the ColorLogicOpEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.1

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported.

SEE ALSO
BlendEnable, DepthTestEnable, LogicOp, StencilTestEnable

Cg Toolkit 2.2 789



CullFaceEnable(CgFX) CgFX States CuatteEnable(CgFX)

NAM E
Cull FaceEnable- 3D API cull face enable

USAGE
CullFaceEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL cullate enable. See tlt®_CULL_FACE description on the OpenGL glEnable manual
page for details.

The standard reset callback sets the CullFaceEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9 Not supported. DirectX 9 has D3DRS_CULLMODE rather than a cull face enable.

SEE ALSO
ClipPlaneEnable, DepthTestEnable
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DepthBoundsEnable(CgFX) CgFX States DepthBoundsEnable(CgFX)

NAM E
DepthBoundsEnable— 3D API depth bounds enable

USAGE
DepthBoundsEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL depth bounds enable. See@heDEPTH_BOUNDS_TEST_EXTdescription on the
OpenGL glEnable manual page for details.

The standard reset callback sets the DepthBoundsEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported.

SEE ALSO
DepthTestEnable, StencilTestEnable
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DepthClampEnable(CgFX) CgFX States DepthClampEnable(CgFX)

NAM E
DepthClampEnable- 3D API depth clamp enable

USAGE
DepthClampEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D depth clamp enable. Seesth®EPTH_CLAMP_EXTdescription on the
OpenGL glEnable manual page for details.

The standard reset callback sets the DepthClampEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported; ignored.

SEE ALSO
DepthBoundsEnable, DepthTestEnable, StencilTestEnable
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DepthlestEnable(CgFX) CgFX States Dep#isiEnable(CgFX)

NAM E
DepthTestEnable- 3D API depth test enable

USAGE
DepthTestEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D depth test enable. Seesth®EPTH_TESTdescription on the OpenGL
glEnable manual page for details. See the D3DRS_ZENABLE render state description for DirectX 9.

The standard reset callback sets the DepthTestEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
DepthBoundsEnable, DepthClampEnable, DepthTestEnable
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DitherEnable(CgFX) CgFX States DitherEnable(CgFX)

NAM E
DitherEnable— 3D API color dithering enable

USAGE
DitherEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D dither enable. SeeG@heDITHER description on the OpenGL glEnable
manual page for details. See the D3DRS_DITHERENABLE render state description for DirectX 9.

The standard reset callback sets the DitherEnable state to bool(true).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
ColorMask
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FogEnable(CgFX) CgFX States ofEnable(CgFX)

NAM E
FogEnable- 3D API fog enable

USAGE
FogEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D fog enablBee theGL_FOG description on the OpenGL glEnable manual
page for details. See the D3DRS_FOGENABLE render state description for DirectX 9.

The standard reset callback sets the FogEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
BlendEnable, FogMode, FogColéiogDensity FogStart, FogEnd

Cg Toolkit 2.2 795



LightEnable(CgFX) CgFX States LightEnable(CgFX)

NAM E
LightEnable- 3D API per-vert& light source enable

USAGE
LightEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D peertex light source enable. See the GL_LIGHTn description on the
OpenGL glEnable manual page for details.

The standard reset callback sets the LightEnable state to bool(false).

The inde ndx identifies the light source and must be greater or equal to zero and less than the value of
GL_MAX_LIGHTS (typically 8). DirectX 9 supports 8 light sources.

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LightingEnable, DepthTestEnable, StencilTestEnable
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LightModelLocalVieverEnable(CgFX) CgFX States LightModelLocaWerEnable(CgFX)

NAM E
LightM oddL ocaViewerEnable- 3D API local viewer light model enable

USAGE
LightModelLocalViewerEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D local viewer light model enable. See the
GL_LIGHT_MODEL_LOCAL_VIEWER description on the OpenGL glLightModeli manual page for details.
See the D3DRS_LOCALVIEWER render state description for DirectX 9.

The standard reset callback sets the LightModelLocalViewerEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LightEnable, LightingEnable
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LightModelTwoSideEnable(CgFX) CgFX States LightModeidSideEnable(CgFX)

NAM E
LightM odd TwoSideEnable- 3D API two-sided lighting enable

USAGE
LightModelTwoSideEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D tasided lighting enable. See th®L_LIGHT _MODEL_TWO_SIDE
description on the OpenGL glLightModeli manual page for details.

The standard reset callback sets the LightModeSideEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
LightEnable, LightingEnable, LightModelLocalViewer
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LightingEnable(CgFX) CgFX States LightingEnable(CgFX)

NAM E
Lightingenable—- 3D API per-vert lighting enable

USAGE
LightingEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D peertex lighting enable. See th&L_LIGHTING description on the OpenGL
glEnable manual page for details. See the D3DRS_LIGHTING render state description for DirectX 9.

The standard reset callback sets the LightingEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LightEnable
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LineSmoothEnable(CgFX) CgFX States LineSmoothEnable(CgFX)

NAM E
LineSmodhEnable—- 3D API line smooth enable

USAGE
LineSmoothEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D line smooth enable. Se&the&INE_SMOOTHdescription on the OpenGL
glEnable manual page for details. See the D3DRS_ANTIALIASEDLINEENABLE render state description
for DirectX 9.

The standard reset callback sets the LineSmoothEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
BlendEnable, PolygonSmoothEnable, PointSmoothEnable
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LineStippleEnable(CgFX) CgFX States LineStippleEnable(CgFX)

NAM E
LineSippleEnable— 3D API line stipple enable

USAGE
LineStippleEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL line stipple enable. See @teLINE_STIPPLE description on the OpenGL glEnable
manual page for details.

The standard reset callback sets the LineStippleEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
LineStipple, LineSmoothEnable, LineWidth
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LogicOpEnable(CgFX) CgFX States LogicOpEnable(CgFX)

NAM E
L ogcOpEnable— 3D API index logical operation enable

USAGE
LogicOpEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL color ingdelogical operation (logic-op) enable. See #e INDEX_LOGIC_OP (or
GL_LOGIC_OB description on the OpenGL glEnable manual page for details.

The standard reset callback sets the LogicOpEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported.

SEE ALSO
BlendEnable, ColorLogicOp
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MultisampleEnable(CgFX) CgFX States MultisampleEnable(CgFX)

NAM E
M ultisampleEnable— 3D API multisample enable

USAGE
MultisampleEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D multisample enalfiee theGL_MULTISAMPLE description on the OpenGL
glEnable manual page for details. See the D3ADRS_MULTISAMPLEANTIALIAS render state description
for DirectX 9.

The standard reset callback sets the MultisampleEnable state to bool(true).
This state is ignored if the color buffer/surface is not multisample capable.

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.3 or ARB_multisample

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LineSmoothEnable, PointSmoothEnable, PolygonSmoothEnable
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NormalizeEnable(CgFX) CgFX States NormalizeEnable(CgFX)

NAM E
Narmadl zeEnable— 3D API surface normal vector normalization enable

USAGE
NormalizeEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D surface normal vector normalization en&#e. theGL_NORMALIZE
description on the OpenGL glEnable manual page for detaéds. the D3DRS_NORMALIZENORMALS
render state description for DirectX 9.

The standard reset callback sets the NormalizeEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
LightingEnable
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PointSmoothEnable(CgFX) CgFX States PointSmoothEnable(CgFX)

NAM E
PaintSmoothEnable- 3D API smooth point rasterization enable

USAGE
PointSmoothEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL smooth point rasterization enal8ee theGL_POINT_SMOOTH description on the
OpenGL glEnable manual page for details.

The standard reset callback sets the PointSmoothEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported; consider using PointSpriteEnable as an altexnati

SEE ALSO
PointSpriteEnable, PolygonSmoothEnable, PointSmoothEnable
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PointSpriteEnable(CgFX) CgFX States PointSpriteEnable(CgFX)

NAM E
PaintSpriteEnable — 3D API point sprite enable

USAGE
PointSpriteEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D point sprite enabBee theGL_POINT_SPRITEdescription on the OpenGL
glEnable manual page for detailSee the D3DRS_POINTSPRITEENABLE render state description for
DirectX 9.

The standard reset callback sets the PointSpriteEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 2.0 or ARB_point_sprite

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
SmoothPointEnable, PointSize
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PolygonOfsetFillEnable(CgFX) CgFX States PolygorisaftFillEnable(CgFX)

NAM E
PalygonOffsetFillEnable— 3D API polygon offset fill enable

USAGE
PolygonOffsetFillEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL polygon offset fill enable. See @&le POLYGON_OFFSET_FILLdescription on the
OpenGL glEnable manual page for details.

The standard reset callback sets the PolygonOffsetFill[Enable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported; effeately always enabled.

SEE ALSO
PolygonOffsetPointEnable, PolygonOffsetLineEnable, PolygonMode, PolygonOffset, DepthTestEnable
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PolygonOfsetLineEnable(CgFX) CgFX States PolygofgefLineEnable(CgFX)

NAM E
PalygonOffsetLineEnable- 3D API polygon offset line enable

USAGE
PolygonOffsetLineEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL polygon offset line enablee theGL_POLYGON_OFFSET_FILLdescription on the
OpenGL glEnable manual page for details.

The standard reset callback sets the PolygonOffsetLineEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported; effeately always enabled.

SEE ALSO
PolygonOffsetPointEnable, PolygonOffsetFillEnable, PolygonMode, PolygonOffset, DepthTestEnable
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PolygonOfsetPointEnable(CgFX) CgFX States Polygofs@tPointEnable(CgFX)

NAM E
PalygonOffseffintEnable — 3D API polygon offset point enable

USAGE
PolygonOffsetPointEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL polygon offset point enable. See@hePOLYGON_OFFSET_FILLdescription on the
OpenGL glEnable manual page for details.

The standard reset callback sets the PolygonOffsetPointEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported; effeately always enabled.

SEE ALSO
PolygonOffsetLineEnable, PolygonOffsetFillEnable, PolygonMode, PolygonOffset, DepthTestEnable
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PolygonSmoothEnable(CgFX) CgFX States PolygonSmoothEnable(CgFX)

NAM E
PalygonSmoothEnable 3D API polygon smooth enable

USAGE
PolygonSmoothEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL polygon smooth enable. SeeGhePOLYGON_SMOOTHdescription on the OpenGL
glEnable manual page for details.

The standard reset callback sets the PolygonSmoothEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
BlendEnable, DepthTestEnable, StencilTestEnable
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PolygonStippleEnable(CgFX) CgFX States PolygonStippleEnable(CgFX)

NAM E
PalygonStippleEnable- 3D API polygon stipple enable

USAGE
PolygonStippleEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL polygon stipple enabl8ee theGL_POLYGON_STIPPLEdescription on the OpenGL
glEnable manual page for details.

The standard reset callback sets the PolygonStippleEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
LineStippleEnable, PolygonMode, ShadeModel
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RescaleNormalEnable(CgFX) CgFX States RescaleNormalEnable(CgFX)

NAM E
RescaleNarmaEnable— 3D API rescale normal enable

USAGE
RescaleNormalEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL rescale normal enable. SeeGtheRESCALE_NORMAL description on the OpenGL
glEnable manual page for details.

The standard reset callback sets the RescaleNormalEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.2

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported.

SEE ALSO
NormalizeEnable, LightingEnable
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SampleAlphaToCeerageEnable(CgFX) CgFX States SampleAlph@dverageEnable(CgFX)

NAM E
SampleAlphaToCoverageEnable- 3D API sample alpha to eerage enable

USAGE
SampleAlphaToCeerageEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL sample alpha tovemage enable. See théL_SAMPLE_ALPHA_TO_COVERAGE
description on the OpenGL glEnable manual page for details.

The standard reset callback sets the SampleAlpha/Bb&yeEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.3 or ARB_multisample

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
MultisampleEnable, SampleAlphaTo@pageEnable, Sample@arageEnable
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SampleAlpha®OneEnable(CgFX) CgFX States SampleAlpt@meEnable(CgFX)

NAM E
SampleAlphaToOneEnable- 3D API sample alpha to eerage enable

USAGE
SampleAlphaToOneEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL sample alpha tov@age enable See theGL_SAMPLE_ALPHA_TO_ONEdescription on
the OpenGL glEnable manual page for details.

The standard reset callback sets the SampleAlphaToOneEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.3 or ARB_multisample

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
MultisampleEnable, SampleAlphaTo@pageEnable, Sample@arageEnable
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SampleCuaerageEnable(CgFX) CgFX States Sample@ageEnable(CgFX)

NAM E
SampleCoverageEnable- 3D API sample alpha to eerage enable

USAGE
SampleCuerageEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL sample alpha tovemage enable. See théL_SAMPLE_ALPHA_TO_COVERAGE
description on the OpenGL glEnable manual page for details.

The standard reset callback sets the Sampkr&geEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.3 or ARB_multisample

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
MultisampleEnable, SampleAlphaTo@oageEnable, SampleAlphaToOnae@ageEnable
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ScissorgstEnable(CgFX) CgFX States ScisssiEnable(CgFX)

NAM E
Sds@r TestEnable- 3D API scissor test enable

USAGE
ScissorTestEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D scissor test enable. Se6lh8CISSOR_TESTescription on the OpenGL
glEnable manual page for detailSee the D3DRS_SCISSORSTENABLE render state description for
DirectX 9.

The standard reset callback sets the ScissorTestEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
AlphaTestEnable, DepthTestEnable
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StencilTlestEnable(CgFX) CgFX States StenesTEnable(CgFX)

NAM E
S endl TestEnable- 3D API stencil test enable

USAGE
StencilTestEnable = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL or Direct3D stencil test enable. Se&th&TENCIL_TESTdescription on the OpenGL
glEnable manual page for details. See the D3DRS_STENCABER render state description for
DirectX 9.

The standard reset callback sets the StencilTestEnable state to bool(false).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
DirectX 9

SEE ALSO
AlphaTestEnable, BlendEnable, DepthTestEnable
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TexGenQEnable(CgFX) CgFX States exGenQEnable(CgFX)

NAM E
TexGenQEnable- 3D API texture coordinate generation for Q enable

USAGE
TexGenQEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture coordinate generation for Q enable forwbe tgkture coordinate setSee the
GL_TEXTURE_GEN_Qdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagGenQEnable state to bool(false).

The index ndx identifies the texture coordinate set and must be greater or equal to zero and less than the
value of GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not applicable; D3DTSS_TEXCOORDINDEX texture stage state determines texture coordinate generation
without regard to enable state.

SEE ALSO
TexGenSEnable, 8xGenTEnable, &xGenREnable
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TexGenREnable(CgFX) CgFX States exGenREnable(CgFX)

NAM E
TexGenREnable- 3D API texture coordinate generation for R enable

USAGE
TexGenREnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture coordinate generation for R enable fornviretgiture coordinate set ingde See
the GL_TEXTURE_GEN_Rdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagGenREnable state to bool(false).

The index ndx identifies the texture coordinate set and must be greater or equal to zero and less than the
value of GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not applicable; D3DTSS_TEXCOORDINDEX texture stage state determines texture coordinate generation
without regard to enable state.

SEE ALSO
TexGenSEnable,8xGenTEnable, @&xGenQEnable
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TexGenSEnable(CgFX) CgFX States extGenSEnable(CgFX)

NAM E
TexGenSEnable 3D API texture coordinate generation for S enable

USAGE
TexGenSEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture coordinate generation for S enable forvéiretgiture coordinate set inge See
the GL_TEXTURE_GEN_Sdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagGenSEnable state to bool(false).

The index ndx identifies the texture coordinate set and must be greater or equal to zero and less than the
value of GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not applicable; D3DTSS_TEXCOORDINDEX texture stage state determines texture coordinate generation
without regard to enable state.

SEE ALSO
TexGenTEnable, @&xGenREnable, @&xGenQEnable
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TexGenTEnable(CgFX) CgFX States exticenTEnable(CgFX)

NAM E
TexGenTEnable- 3D API texture coordinate generation for T enable

USAGE
TexGenTEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture coordinate generation for T enable forwéretgikture coordinate set inde See
the GL_TEXTURE_GEN_Tdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagGenTEnable state to bool(false).

The index ndx identifies the texture coordinate set and must be greater or equal to zero and less than the
value of GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not applicable; D3DTSS_TEXCOORDINDEX texture stage state determines texture coordinate generation
without regard to enable state.

SEE ALSO
TexGenSEnable, 8xGenREnable, 8xGenQEnable
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TexturelDEnable(CgFX) CgFX States exturelDEnable(CgFX)

NAM E
Texture1DEnable- 3D API one-dimensional texture enable

USAGE
TexturelDEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL one-dimensional texture enable for then dexture unit. See theGL_TEXTURE_1D
description on the OpenGL glEnable manual page for details.

The standard reset callback sets tegure1DEnable state to bool(false).
This state should not be used in combination with a FragmentProgram state assignment.

The inde ndx identifies the texture unit and must be greater or equal to zero and less than the value of
GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
Texture2DEnable, @ture3DEnable, @&tureCubeMapEnable gktureRectangleEnable

Cg Toolkit 2.2 822



Texture2DEnable(CgFX) CgFX States exture2DEnable(CgFX)

NAM E
Texture2DEnable- 3D API two-dimensional texture enable

USAGE
Texture2DEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL tardimensional texture enable for thevay texture unit. See th&L_TEXTURE_2D
description on the OpenGL glEnable manual page for details.

The standard reset callback sets tegure2DEnable state to bool(false).
This state should not be used in combination with a FragmentProgram state assignment.

The inde ndx identifies the texture unit and must be greater or equal to zero and less than the value of
GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.0

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
TexturelDEnable, @&ture3DEnable, @&tureCubeMapEnable gktureRectangleEnable
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Texture3DEnable(CgFX) CgFX States exture3DEnable(CgFX)

NAM E
Texture3DEnable- 3D API three-dimensional texture enable

USAGE
Texture3DEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL three-dimensional texture enable for then géxture unit. See th&L_TEXTURE_3D
description on the OpenGL glEnable manual page for details.

The standard reset callback sets tagure3DEnable state to bool(false).
This state should not be used in combination with a FragmentProgram state assignment.

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.2

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
TexturelDEnable, @ture2DEnable, @&tureCubeMapEnable gktureRectangleEnable
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TextureCubeMapEnable(CgFX) CgFX States extireCubeMapEnable(CgFX)

NAM E
TextureRectangleEnable 3D API texture cube map enable

USAGE
TextureRectangleEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture cube map enable for thevengi texture unit. See the
GL_TEXTURE_RECTANGLE_ARBdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagtureRectangleEnable state to bool(false).
This state should not be used in combination with a FragmentProgram state assignment.

The inde ndx identifies the texture unit and must be greater or equal to zero and less than the value of
GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
OpenGL 1.3, ARB_texture_cube map, or EXT_texture_cube map

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
TexturelDEnable, @xture2DEnable, @&ture3DEnable, @tureRectangleEnable
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TextureRectangleEnable(CgFX) CgFX States extireRectangleEnable(CgFX)

NAM E
TextureRectangleEnable 3D API texture rectangle enable

USAGE
TextureRectangleEnable[ndx] = bool(enable)

VALID ENUMERANTS
enable: true, false

DESCRI PTION
Set the OpenGL texture rectangle enable for thevengi texture wunit. See the
GL_TEXTURE_RECTANGLE_ARBdescription on the OpenGL glEnable manual page for details.

The standard reset callback sets tagtureRectangleEnable state to bool(false).
This state should not be used in combination with a FragmentProgram state assignment.

The inde ndx identifies the texture unit and must be greater or equal to zero and less than the value of
GL_MAX_TEXTURE_UNITS (typically 2 or 4).

OPENGL FUNCTIONNALITYY REQUIREMENTS
ARB_texture_rectangle, EXT_texture_rectangle, or NV_texture_rectangle

DIRECT 3D FUNCTIONNALITYY REQUIREMENTS
Not supported

SEE ALSO
TexturelDEnable, @xture2DEnable, @&ture3DEnable, @&tureCubeMapEnable
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