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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:
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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.

Cg Toolkit 2.2 17



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

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:

Cg Toolkit 2.2 18



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

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.
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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.
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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

Cg Toolkit 2.2 29



Cg_language(Cqg) Clhanguage Specification Cg_language(Cqg)

+ - * |/ % + + -- 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.
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—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 indirections allowed in the output proddafault is
infinite

—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

Cg Toolkit 2.2 38



cgc(Cq) Cg Commands cgc(Ca)

—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 shetdadble. Defult is 1024

—poNumlnstructionSlots= N

Sets the maximum number of instructions in the output program. Default is 4096
—poNumTemps=N

Sets the maximum number BEMP registers 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.

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 shegdadble. Dehult is 256

—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
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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");

Cg Toolkit 2.2 68



cgCreateObj(3) Cg@ore Runtime API cgCreateObj(3)

/' 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

Cg Toolkit 2.2

cgGetAate T cglsState,

84



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
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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
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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
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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
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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
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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

Cg Toolkit 2.2

cgGetDomain(3)

118



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
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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
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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

Cg Toolkit 2.2 146



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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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
cgGdM arixSzewrites the number of mes 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 typasfbr vector 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
cgGdM 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 cgGetFirstEffect and cgGetfiidfect) 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 cgGetNextAnnotation), 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

Cg Toolkit 2.2 165



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 a effect can be readedirectly 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
cgGeaNamedEff 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 programparameters (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 ipramgram is not a valid program handle.

HI STORY
cgGeaNamed Parameterwas introduced in Cg 1.1.

SEE ALSO
cglsParametergGetFirstParametergGetNextParameteegGetArrayParametecgGetParameterName
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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 parameterinotations can be diseered by
iterating through the annotations (see cgGetFarsif@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 cgGetFirstPassAnnotation and cg@Atietation), 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 cgGetNextAnnotation), 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 iprmgram 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 throGginrently 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 correspondinatoe

DESCRI PTION
cgGeaNamed ProgramParameter is essentially identical to cgGetNamedParameter except it limits the
search of the parameter to the name space specifieahiyy space

EXAMPLE S
to-be-written

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

HI STORY
cgGdaNamed 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_dateblock in an effect file, can
be retried 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 pecified with asampler sae
block in an efect file, can be retrieed directly by name usinggGeNamedSamplerSateA ssgnment.
The names of the sampler state assignments can bevaestdyy 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 reegedirectly by name usinggGaNamedSae The names of the states
in a context can be diseered 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 ilameis 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 beed@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 \wdigmb by iterating through the structimember
parameters (see cgGetFirstStractmeter and cgGetk#arameter), and calling cgGetParameterName 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
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cgGetNamedSul#Pameter(3) Cgore Runtime API cgGetNamedSubParameter(3)

NAM E
cgGaNamedSulParameter — gets a “shallow” or ‘‘deep’ parameter from an aggrde parameter (ie
struct, arrayetc.)

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetNamedSubParameter( CGparameter param,
const char * name );

PARAMETERS
param  Aggrgae parameter.

name Name®f the parameter inside the aggpie 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
cgGaNamedSulParameterwas 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 anfett can be retrieed directly by name usinggGaNamedTechnique The names
of the techniques in a effect can be diged 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 diseeed 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_ERROR is generated ifed is not a valid technique.

HI STORY
cgGdaNamedTechnigueAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechniqueAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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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 context define 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 paramekss, technique, or program can be iterates by using
cgGdNextAnnatation.

Note that no specific order of wasal is defined by this mechanisithe 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 mechanism. The only guarantee is that dech ef
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 or effect can be iteratesl using cgGeNextParameter with
cgGetFirstParametenr 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 mechanisithe 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 mechanisithe only guarantee is that each
program will be visited xactly 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 iprmgram 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 mechanism. The 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 mechanisithe 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

SYNOPS 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 more effect parameters 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 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.

HI STORY
cgGeaNumDependentAnnotationParameterswas 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 cgGetNumbDependentStateAssignmentParameters( 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
cgGetDependentStateAssignmentParametgGetFirstStateAssignment, cgGetNamedStateAssignment,
cgGetNumDependentAnnotationParameters
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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 inteate type that the ¢gn type implements.

Note that the current Cg language specification implies that a type may walg lgagle parent type—
an interface implemented by thevgn 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 typmyiface

ERRORS
None.

HI STORY
cgGaNumParentTypeswas 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
cgGaNumPramgramDomainsreturns the number of domains in a combined program. For example, if the
combined program contained ertex program and a fragment prograogGe NumPr@gramDomainswill
return 2.

cgGaNumPr@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 ipragram is not a valid program handle.

HI STORY
cgGaNumPramgramDomainswas 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

Cg Toolkit 2.2 198



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
cgGaNumSupparted Profilesprovides the number of profiles which are supported by thision of the
Cg library.

Note that a profile may be recognized by @g ot 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 witk ha lase resourceFor al other parameters the
undefined resoura@G_UNDEFINED will be returned.

The numerical portion of the resource may be natdevith 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 correspondingaam’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 parametéf 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 default values frony an
numeric parameter or parameter arrafie default values are returnedvin

The given parameter must be a scalaector matrix, or a (possibly multidimensional) array of scalars,
vectors, or matrices.

There are versions of each function that reimin floa or double values signified byi, f or d in the
function name.

There are grsions of each function that will causey amatrices 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_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
The cgGe ParameterDefaulValue functions were introduced in Cg 2.1.
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cgGetParameterDefauliltie(3) CgCore Runtime API cgGetParameterDefaultValue(3)

SEE ALSO
cgGetParameterRe, cgGetBrameterColumns, cgGetArrayTotalSize, cg@eteterValue,
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_NUMERIC_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 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_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaulfValuedr 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, cgSetirameterdlue, 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 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 ParameterDefaulValueir was introduced in Cg 2.1.

SEE ALSO
cgGetParametelue, cgSetirameterdlue, 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, cgGarimeterType,

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 retwe a tandle to the effect to which avgh 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 retwve 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 arraihe 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 intger that represents the order in which the paramedsr 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 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 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 psogramts 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 ParameterResorcewss 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 ParameterResorceNameallows 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, cgGetParameterResource, agibetierResourcelntecgGetResource,
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 becaugd@iveno 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 retwe 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, cgGatBmeterResourcelnxe cgGetParameterResourceSize, 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 rows associated with the typaridm 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 erassigned semantic, an empty string will be returned. If a
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 enumerardofbext. 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 program. This type
is necessary for the application to be able to supply the progigpats and use the prograntutputs.

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 aly 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 versions of each function that reimin floa or double values signified byi, f or d in the
function name.

There are grsions of each function that will causey amatrices referenced lpar am to be copied in either
row-major or column-major ordeas sgnified by ther or cin the function name.

For example, cgGetirameterdlueic retriges the values of the gén 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 dlwes in the gien source
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 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 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_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 dlwes in the gien source
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_NUM ERIC_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 dlwes in the gien source
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_NUM ERIC_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 lpar am will be copied in column-major order.

The size ofv is passed ardements If v is smaller than the total number dlwes in the gien source
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_NUM ERIC_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 dlwes in the gien source
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_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValuefr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValugfr cgGetParametedlue, cgSetirameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize

Cg Toolkit 2.2 239



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 gien 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 dlwes in the gien source
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_NUMERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValueic was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefauli\ieic, cgGetBrameterdlue, cgSet®rameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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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 ay numeric parameter or
parameter arrayThevalue(s) are returned as intsin

The gien 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 dlwes in the gien source
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_NUMERIC_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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cgGetParametenlues(3) CdCore Runtime API cgGetParameterValues(3)

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 \ariability 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 timd&laking 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, cgGatrmeterType,
cgGetParameterDirection, cgSetParameterVariability
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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 inteate type that the ¢gn type 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 typmyiface

Note that the current Cg language specification implies that a type may walg lgagle parent type—
an interface implemented by the/gn type.

EXAMPLE S
to-be-written

ERRORS
CG_OUT_OF_ARRAY_BOUNDS ERROR is generated ifndex is outside the proper range.

HI STORY
cgGd ParentTypewas introduced in Cg 1.2.

SEE ALSO
cgGetNumParentTypes
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cgGetRassName(3) Cg@ore Runtime API

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

cgGetPassName(3)

cgGd PassNamallows the application to retwe the name of a pass in a Cg prograffis name can be

used later to retrie 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 retrire the program associated with a specific domain from a
pass.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipassis 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 Pas3é&chniqueallows 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
cgGe Pas3é&chniquewas introduced in Cg 1.4.

SEE ALSO
cglsTechnique, cgGetNextTechnique, cglsPass
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cgGetProfile(3) Cgore Runtime API

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_UNKNOWN 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_S OPENGL_PROFILE

+ CG_S DIRECT3D_PROFILE

¢ CG_SDIRECT3D_8 PROFILE
¢ CG_SDIRECT3D_9 PROFILE
+ CG_SDIRECT3D_10 PROFLE
¢ CG_SVERTEX_PROFILE

*  CG_S FRAGMENT PROFLE
+  CG_S GEOMETRY_PROFLE
+ CG_ISTRANS.ATION PROFILE
+ CG.ISHLY PROFLE

+ CG.ISGLY PROFLE

RETURN VALUES
ReturnsCG_TRUE if profile holds the property expressed duyery.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGd ProfieProperty returns property information about theai profile.

qguery must be one of the following enumerants :

perl v5.10.0

CG_IS OPENGL_PROFILE
profie is an OpenGL profile.
CG_IS DIRECT3D_PROFILE
profie is Direct3D profile.
CG_IS DIRECT3D_8_PROHILE
profie is Direct3D8 profile.
CG_IS DIRECT3D_9 PROHILE
profie is Direct3D9 profile.
CG_IS DIRECT3D_10 PROHILE
profie is Direct3D10 profile.
CG_IS VERTEX_PROFILE
profie is verte profile.

CG_I'S FRAGMENT_PROFILE
profie is fragment profile.
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cgGetProfileProperty(3) CQgore Runtime API

CG_IS GEOMETRY_PROFILE
profie is geometry profile.

CG_I'S TRANS_ATION_PROFILE
profie is a translation profile.
CG_ISHLY. _PROFLE

profie is anHLSL translation profile.
CG_IS GLY._PROFILE

profie is aGLSL translation profile.

EXAMPLE S

ERRORS

CGprofile profile;
int nProfiles;
intii;

nProfiles = cgGetNumSupportedProfiles();
printf("NumSupportedProfiles: %i\n", nProfiles);

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);

cgGetProfileProperty(3)

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));

}

CG_INVALID_PARAMETER_ERRROR is generated iprofile is not supported by this version of the Cg
library.

CG_INVALID_ENUMERANT_ERROR is generated if query

CG_IS DIRECT3D_8 PROFIE |,
CG_IS VERTEX_PROFIE ,

CG_IS TRANS ATION_PROFILE |,

CG_IS DIRECT3D_PROFIE |,
CG_IS DIRECT3D_10 PROFILE |,
CG_IS GEOMETRY_PROFIE ,

CG_IS GLY._PROFLE

HI STORY

cgGd ProfieProperty was introduced in Cg 2.2.

SEE ALSO

cgGetNumSupportedProfiles, cgGetSupportedProfile,
cgGetProfile

perl v5.10.0
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is not CG_IS OPENGL_PROFILE ,

cglsProfileSupported,

CG_1S DIRECT3D_9 PROFILE ,
CG_IS FRAGMENT PROFILE ,
CGISHLY PROFLE , or

cgGetProfileString,
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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
cgGd 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 ipramgram 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.
DESCRIPTION

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 iprmgram 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 program. This is a
corvenience routine which essentially calls <cgGetProgramPro@léetProgramProfile> foleed 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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cgGet