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

DESCRI PTION
Cg is a high-led programm ing language designed to compile to the instruction sets of the program mable
portions of GPUs.While Cg programs ha geat flexibility in the way that tlyeexpress the computations
they perform, the inputs, outputs, and basic resourgesahle to those programs are dictated by where
they execute in the graphics pipeline. Other documents describettiavrite Cg programs. This docu-
ment describes the library that applica tion programs use to interact with Cg progiamébrary and its
associate@dPl is referred to as the Cg runtime.

DOCUM ENTATIONN ORGANIZAATION
Cg Topics
Cg Language Specification
Cg Commands
Cg Core RuntimaPI
Cg OpenGL RuntimaP!I
Cg Direct3D11 RuntimaP!I
Cg Direct3D10 RuntimaP!I
Cg Direct3D9 RuntimePI
Cg Direct3D8 RuntimeP!|
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 af gapabilities 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 havieg a fix
constant alue. Thisfeature can lead to substantially more efficient programs in a number of Eases.
example, a program might i a tbock of code that implements functionality that is only used some of the
time:

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

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

However, if the ‘enableDazzlé’'parameter is marked as a literal parameter analwe\vs provided for it,
the compiler can generate an optimized version of the program with the knowledgrabfeDazzI€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 aawéatg of
supported functionalitywhile only paying the runtime cost for the functionality provided.

This feature is also useful for parameters with numeasicies. 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’’ para meters 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 K d*lightColor*max(0., dot(normalize(lightPos-pos), normal));

Given a parameter handle, tregSetParameterVariability@ntrypoint sets the variability of a parameter:
void cgSetParameterVariability(CGparameter param, CGenum vary);

To st it to a literal parametghe 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 pssatoeter’
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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 Xx);

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

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

void cgSetParameter4d(CGparameter param, double x, doub le 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 cgSetParameter4dv(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 i s discussed further in the section on program recompilation belo

Amr ay Size Specification

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

For example, consider a shader that computes shadiven gome number of light sources. If the
information about each light source is stored in a stru ct 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 b e 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 u nsized array parameter referenced byethpagameter handle.
To st the size of a multidimensional unsized arellyof the dimensions’ sizes must be set simultanegusly
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);

Pregram Recompilationat Runtime

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

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

* Reszing parameteramays
Changing the le ngth of a parameter array may require recompilation depending on the ca pabilities 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 par ameters 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 progr am. 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 otra&neous
recompilations. Thedisadwantage 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 (contextglobal parameters)

Version 1.2 of the runtime intr oduces parameters that may be shared across programs in the same conte
via a nev 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 aCGprmgram. 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 cgCreateParameterMultiDim Array(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 alie.

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

void cgConnectParameter(CGparameter from, CGparameter to);

where ‘from’’ is a parameter created with one diie 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 “pates’been conencted to, and the entry point:
CGparameter cgGetConnectedToParameter(CGparameter param, int index);

can be used to get CGparameter handles for each of t he program parameters to which a shared parameter ic
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 perspectie, shader interfaces are simply struct parameters the¢ BaCGtype
associated with themkor example, if the folleving Cg code is included in some program source compiled
in the runtime :

interface Foolnterface

{
float SomeMethod(float x);

}

struct FooStruct : Foolnterface

{
float SomeMethod(float x);

{
}

return(Scale * x);

float Scale;
2
The named typeBoolnterface and FooStruct will be added to the comte Eachone will hare a wique
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 retried, 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 the abo
example this would be Foolnterface) using cgBindParameter().

Calling cgGetBrameterype() 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 av@n 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 n& 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, CGenu m name_space);
CGparameter cgGetFirstLeafParameter(CGprog ram program, CGenum name_space);

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

CGparameter cgGetNamedProgramParameter(CGpr ogram 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 &amples and demod-or this
reason, the Cg examples packaged with the Cg Toolkit reyLofm.

WINDOWS INSTALLAATION
The Cg Toolkit installer for \Mdows provides a pre-compiled 32-bit (and 64-bit if selectedyions 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 whemoriting 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_&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 tmuse 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 dediult. To install the 64—bit support, you must check the component labElkss ‘to run and
link 64—bit (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 menuuigate to start a Widows shell for the 64-bit
Windows Build Environment. Thisshell is started with the correctwemnment variables (Path, Include,
and Lib) for the 64-bit compiler tools and libraries.

Now run devenv.exe with the /useen command line option that forces Visual Studio to pick wghP
Include, and Lib settings from the shellinvironment. Whenthe Msual StudiolDE appears, select
Fil e->Open->Project... and locate one of the * x64.sIn files for thexag@es. Thesare usually under:

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

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

HINTS
Remember to link with BéérOverflovU.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

1A64 SUPPOR
The Cg Toolkit does not provide 64-hit support for listéBnium architecture.

SEE ALSO
TBD
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Cg LanguageSpecification
Copyright (c) 2001-2018VIDIA Corp.

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

L anguage Qverview
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 GHsfiles, which are specified at compile time, may
su bset certain features of the language, including the ability to impleme nt loops and the precision at which
certain computations are performed.

Like C, Cg is @signed primarily as avelevel programming language. Features arevigted that map as
directly as possible to hardware capabilities. Higheg 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 thaey \6PU 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 @encesfrom ANSIIC
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 arenapgatentially silent
incompatibilities. Thesare changes within Cg that ¢ ould 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 ipficitlg 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 constamEfault precision.

e 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 pointassa result, array assignments semantically
perform a cop operation for the entire array.

Smil ar @perations That Must be Expressedifferenty

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

e« A Boolean type,bool , 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 usatar inout modifier in the formal parameter
list to return a parameteBy default, formal parameters ame , but it is acceptable to specify this
explicitly. Parameters can also be specifiedhasut , which is semantically the sameiasut

C featuresnot presenin 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 agthaed—> operators, are not supported.

e Arrays are supported, but with some limitations on size and dimensiordityrictions on the use of
computed subscripts are also permittestrays 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.

e There is na&enumor union .
*  There are no bit-field declarations in structures.
« Allintegral types are implicitly signed, there is signedkeyword.

Cg featuresnot presenin C

* A binding semantitay 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.

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

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

e 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 miatrixcompatibility with
Dire ctX 8 notation, there is a second form of matrix swizzle, which is desc ribed later.

* Numeric data types are filifent. Cgs primary numeric data types afleat , half , and fixed
Fragment profiles are required to support all three data typesndy choose to implemehalf
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 vecor, [, and && operators are akys executed.

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

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

» Functions may hae default values for their parameters, as it+.CThese defaults are expressed using
assignment syntax.

*  Function and operatowverloading 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 aiml.) \ariables
may not be redeclared within the same scope.
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e Vector constructors, such as the fofloat4(1,2,3,4) , and matrix constructors may be used
anywhere in an expression.

e« Astruct definition automatically performs a correspondiyygedef , 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 tkecation 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.

Profiles

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

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

defines the precision of thiwat , half , andfixed 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 codet, 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-lee functions that

are targeted at different profiles. The core Cg language specificatiofidiestlfy 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 gererated.
specification uses theord “program’ to refer to the top-keel function, ay functions the top-kel

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

Each profile must h& a gparate speci fication that describes its characteristics and limitations.

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

Dedtar aionsand declaration specifiers.

A Cg prog ram consists of a series of declarations, each of which declares one or amaées or
functions, or declares and defines a single functiéach 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 neto Cg
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cond
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 andrying declarations. Markthe parameter or varying as an input to
the function or program. Function parameters witlimgpout , or inout specifier are implicitlyn

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

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

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

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

uniform
Only usable on global variables and parameters to the wep+#®in function of a programlf
specified on a non-topue function parameter it is ignored. The intent of this rule is toralio
function to sere as é@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-topue function parameter it is ignored.

profie name
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 initiblev

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

Non-static  global variables are treated agiform 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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Semantics

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 i s some attempt to be consistent across

profiles. Eactlprofile specification must specify the set of semantic s which the profile understands, as well
as what behavior occurs foryaother unspecified semantics.

Fundion Declarations

Functions are declared essentially as inAf.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 ovedoading and optional arguments

Cg supports functionwverloading; that is you may define multiple functions with the sa me 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 optionalgarment. Thevalue of the initializer is used only for thension that

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

Overoading of Functions by Profile

Cg supports werloading 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 profil e name must precede the return type name in the function declaration. For example, toadefine tw
different versions of the functiamyfunc 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 werloading at ap 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 names
matches anfragment or pixel profile. The namps_1 andps_2 match agy DX8 pixel shader 1.x profile,
or DX9 pixel shader 2.x profile, respaay. Smilarly, the namews_1 andvs_2 match ag DX vertex
shader 1.x or 2.x, respeddy. Additional \alid wildcard profile nhames may be defined by vidlial
profiles.

In general, the most specifiension 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. ersion of the function with the most specific wildcard profilerioad (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 vamitidem 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, énearray 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

e 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 twat  data type.

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

« Thefixed type is a signed type with a range of at least [ -2,2) and with at least 10 bits of fractional
precision. Oerflov 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 pvale partial support (as defined below) for thed type. \ertex
profiles hae the option to provide full support for tixked type or to implement théxed type
with the same precision as thalf orfloat types.

« Thebool type represents Booleaalues. Objectsef bool type are either true or false.
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« Thecint type is 32-hit tw's complement. Thigype 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

e« Thevoid type may not be used inyaexpression. 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 cther 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, arshmpler* expressions are not permitted.

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

The basesampler type may be used in wartontext 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 bottamplerlD 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 pvae partial support for the six sampler data types and may
optionally provide full support for these data types.

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

 Some array types may be optionally designategaaked , using thepacked type modifier The
storage format of @acked 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
pacled type in a particular profile may befdient than the operations supported on the corresponding
unpacled type in that same profile. Profiles may define a maximurwallle 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 declarationpabked 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 tyge'PE implementations must support the follog 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 TYPEZ2[2];
typedef packed TYPE TYPE3J[3];
typedef packed TYPE TYPE4[4];

For example, implementations must predefine the type identifleel , float2 , float3
float4 , and so on for another supported numeric type.
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»  For ary supported numeric data tyge'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 identiffeyat2xl , float3x3
floatdx4 , and so on. A typedef follows the usual matrix-naming eention of
TYPErows_X_columns . If we declarefloatdx4 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.

e 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).

Srud and Interface types

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

Struct types may inherit from a single inté 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 i mplicit 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 thagistear
at different profiles.
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Type Categories

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

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

» Theintegral category includes botigned integrakndunsigned 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 typadloat andcint . These types are used by the
compiler for constant type ceersions.

 The dynamictype category includes all interface and the unsized array entrywhelse 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 numericgate 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, anaé 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:

e dfordouble
o fforfloat

e hfor half
e jforint
e Iforlong

» sfor short
o tforchar
e uforunsigned , which may also be followed lst, i, or |
» xfor fixed

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 asint

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

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 belofor each of the numeric datatypes:
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float
s23e8 (“fp32”) IEEE single precision floating point

half
s10e5 (“fp16”) floating point WIEEE semantics

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

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

int signed32 bit twos-complement integer

char
signed 8 bit twos-complement integer

short
signed 16 bit twos-complement integer

long
signed 64 bit twos-complement integer

Type Conversions

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

Scalar cowersions:

Implicit corversion of aly 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 allawedyith an plicit
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 ceerted 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 lyalg cast to @ery member of the structure.

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

A vector may be corerted 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 comerted to a scalar type (selects to 0,0 element). As véttiors, this causes a
warning if its done implicitly A matrix may also be cerrted 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 aector
of the same total size, but a warning is issued if an explicit cast is not used.

Structure cowversions
a gructure 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\metedrto 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 coerted to another array type with the same number of elements and a
compatible element typeA compatible element type is anype 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 0O Matrix 0O Struct 0O Array O

T -t + + + + +
a Scalar O A o W o W o E@® O - O
r - -t + + + + +
g Vector O A OAWR) O W2 0O EQ@ 0O E®B6) O
e - -+ + + + + +
t Matrix O A O W@ 0OAWQ1d) O EQ® 0O E7 O
----- + + + + + +
t Struct O E 0O E@) 0O E@) UOE@/S) 0O E4 O
y -+ + + + + +
p Array o - 0 E(6) O EF 0O EQ® 0O E®B) 0O
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 humeric or compile-time types.
e 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 equident to type T2 if an of the following are true:
* T2isquivaentto 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.
e Tl1land T2 are arrays of equaient types with the same number of elements.
» The unqualified types of T1 and T2 are &glgint, and both types fia 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 \&tgit.

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 itis corverted to the other type

2. Ifone operand isfloat and the other ifloating thecfloat is corverted to the other type
3. If both operands afftoatingthen 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 isunsigned intgral and thg are the same size, the
signed type is carerted to unsigned.

Note that cowersions happen prior to performing the operation.

Assgnment

Assignment of an expression to a concrete typed objewkrtsrthe 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 ob ject is only possible if the typexpirédssion is
compatible with the dynamic object type. The object will them @k he type of the xpression assigned
to it until the next assignment to it.

“ Smearing of Scalassto Vectors

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

Namepaces
Just as in C, there areawamespaces. Each has multiple scopes, as in C.
» Tag namespace, which consistswfict 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 thg may optionally be declared to hmacked , as ascribed

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

array cop rather than a pointer cgp

Arrays with sizd1] may be declaredub are considered a different type from the corresponding non-array
type.
Because the language does not currently support pointers, the stor age order of arrays is only visible when

an application passes parameters terséex 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:
e The array is indeed as A[row][column];
e The array can be built with a constructor using

float4x4 A = { { A[0][0], A[O][1], A[0][2], A[O][3] },
{ A[LI[0], A[L][1], A[1][2], A[L](3] },
{ A[2][0], AL2][1], A[2][2], A[2](3] },
{ A[3I[0], AI3][L], A3](2], A[SI[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 flizeand no initializer

If a declarator uses unsized array syntax with an initializex declared with a concrete (sized) array type
based on the declaratotnsized arrays are dynamic typed objects that @k he size of ap 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 (indted 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 mbliniweger,
subscripting wi th 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 prbigigarequirement

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 corres ponding 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 ispagssion, and this expression is no
longer considered to be wuniform 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, an d 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 ragisters or other resource limits, and compilers are permitted to
issue error messages in these castmwever, profiles must support sizes of at leflstat arr[8] ,

float4 arr[8] , andfloatdx4 arr[4][4]

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

Fundion Overdoading

Multiple functions may be defined with th e 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 c alling scope to the set of function candidates.
2. Eliminatefunctions whose profile conflicts with the current comp ilation profile.

3. Eliminatefunctions with the wrong number of formal parametdfsa candidate function haxeess
formal parameters, and each of the excess parameters haault 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 para meter matches the unqualified type of the corresponding formal
parameter in anfunction 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 ty pe of the
formal parameter of arfunction, remwe dl functions for which this is not true from the set.

d. |If there is a valid implicit cast that ogats 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. il
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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 dom'exactly match.

b. COherwise, if there is at least one function with a wildcard profile that matches the compilation
pr ofile, determine the 'most specific’ matching wildcard profile in the candidate set. Discard all
functions except those with this 'most specific’ wildcard profitew '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 Variables

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

Usedaf Uninitialized Varables

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

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 sandard preprocessor capabiliti¢df: , #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 packetsbfidween different programmable units. OGRU, for
example, packets of veralata flav from the application to the verterogram.

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

The first approach is to associate a binding semantic with each element of thie Féddikapproach is a
bind-by-nameapproach. &r example, an output with the binding semaRtOis fed to an input with the
binding semanticFOO Profiles may allav 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, predefine d names may control non-programmable parts of thareéhaféw 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 tav namespaces for predefined binding semantitee namespace used for
variables and the namespace usedfdr variables. Therimary implication of having tewnamespaces is
that the b inding semantic cannot be used to implicitly specify whether a variabl@igut .

The second approach to defining data ptls to describe the data that is present in a packet awdladio
compiler to decide hweto 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 mannewe refer to it as aonnector The

two goproaches are not mutuallyausive, 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 tabflenction 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 isstruct , the binding semantic may be specified with an element of the
struct when thestruct is defined:

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

k

» |If the input to the function is implicit (a non-static globatiable 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 struct, the binding semantic may be specified when the
struct is defined, as described in the second bullet@abo
* A binding semantic may be associated with the output of a wepflenction in a similar manner:

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

{

Another method \ailable for specifying a semantic for an output value is to retustriect , and to

specify the bindingemantig¢s) with elements of thetruct  when thestruct is defined. In addition, if

the output is a formal parametéren t he 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 mokdals, 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 alia ses 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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Usng aSiructure to Define Bindingy Semanticg(Connectors)

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

It is notrequired 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 program’input when automatic binding is
performed, it is necessary to put all of the variables in a sitiglet

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

The compilers automatic allocation must honor these explicit bindinghie allowed set of xplicitly
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. r 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 Semanticsvia an extemal API

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

How Programs Rec&ie and Retunn 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 tatl€unctions varyingin parameters, and gn
global varying variables that do notVvea out modifier The uniform inputs to the program come from
the top-leel functions uniform in  parameters and from wmon-static global &riables that are referenced
by the top-lgel function or by ap 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 nevdiscard 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 @tmgado not appear asalues
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within ary kind of control statementif(, 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:
e Vector construction operatdypel...)
This operator builds a vector from multiple scalars or shorter vectors:
- float4(scalar, scalar, scalar, scalar)
- float4(float3, scalar)
e Matrix construction operatotypel}...)
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; Il A swizzle operator example

— Atleast one swizzle character must follihe operator.

— There are three sets of swizzle characters aryohthg not be mixed: Set onexgzw = 0123
settwo isrgba = 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 req uired when swizzling a constant scalar because of ambiguity in the use of the decimal
point characterFor example, to create a three-vector from a scata one of the folleing:
(1).xxx  orl.xxx orl.0.xxx or1.0f.xxx

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

e Matrix swizzle operator:

For any matrix type of the form ‘<type><m@s>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). Theaod 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 awone-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, rat her than the C standard zero-based. Sa filvensvare
functionally equ¥aent:

floatdx4 myMatrix;
float4 myVec;

/I These two statements are functionally equivalent:
myVec = myMatrix. m00_m23_ml1l 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 sieetov 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. ltallo
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 rep eated.

Arithmdic Precisionand Range

Some hardware may not conform exactlylg&E arithmetic rules.Fixed-point data types do notJea
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 rangé bot required to produce bitat
results. Itis recommended that compilers provide an option either to forbid these optimizations or to
guarantee that tlyeare made in bit-exact fashion.

Operatar Precedence

Cg uses the same operator precedence as C fo r operators that are common betwe¢smtneatyes.

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

Operatar Enhancements

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

Matrix with n rows andmcolumns
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Vin]

Vector withn elements
-V[n] —>VI[n]

Unary vector ngae
—M[n] —> M[n]

Unary matrix ngate
VIn] * V[n] =>VIn]

Componentwise *
V[n]/ VI[n] —> VIn]

Componentwise /
V[n] % V[n] —> V|[n]

Componentwise %

V[n] + VIn] —> V[n|

Componentwise +

VIn] - VIn] —>V[n|

Componentwise —

M [nl[m] * M[n][m]] —> MIn][m]
Componentwise *

M [nI[m] / M[n][m]] —> M[nl[m]
Componentwise /

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

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

M [n][m] — MInl[m] ] —> M[n]im]

Componentwise —
Operaars
Boolean
&& M !

Boolean operators may be applied dool pacled bool vectors, in which case yhere applied in
elementwise fashion to produce a reseltter 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 numezators. Bottoperands must be vectors of the same size.
The comparison operation is performed in elementwise fashion to prothoct asector of the same size.

Comparison operators may also be applietddol vectors. Fr the purpose of relational comparisons,
true is treated as one anflse is treated as zeroThe comparison operation is performed in
elementwise fashion to producéaeol vector of the same size.

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

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

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

The C operators that combine as signment 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 h@ mmpatible 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 lwdol , then the conditional selection is performed on an
element wise basis. Both the second and third operands must be nwentis of the same size as the first
operand.

Unlike C, sde effects in the expressions in the second and third operande/ays elecuted, rgardless of
the condition.

Miscellaneous Operators
(typecast)

Cg supports G typecast and comma operators.

Resanved Words
The following are currently used reserved words in @g.* indicates that the reserved word is case-
insensitve.
__[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
textureCUBE
textureRECT
this

throw

true

try

typedef
typeid
typename
uniform
union
unsigned
using

vector*
vertexfragment*
vertexshader*
virtual

void

volatile

while

Cg Sandard Libraryy Functions
Cg provides a set of built-in functions and structures to sim@ify programming. Thes&unctions are
similar in spirit to the C standard library functions, providing avepient 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 éxdev program profiles are required to be
implemented in the same manner for all veggram profiles.

M andatary Computation of Position Output

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

Pasition Imvarance

In mary graphics APIs, the user can choose betweeanm different approaches to specifying pertex
computations: use a built-in configurabléixéd-function” pipeline or specify a user-writtenektex
program. Ifthe user wishes to mix theseagproaches, 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 verta& 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 tyff@at4  with an input binding semantic of
POSITION.

MVP
is a uniform variable (or structure element) of tyfmatdx4  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 genersibns of the second condition (such as the
variables being coppropagted from the original inputs and outputs), but this additional generality is
not required.

Binding Semanticsfor Outputs

As shown in Table 10, there areatwutput 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 speci fic behaviors, and these definitions are
expected to be consistent across commonly used profiles.

FRAGMENT PROGRAM PROFILES
A few features of the C g language that are specific to fragment program profiles are required to be
implemented in the same manner for all fragment program profiles.
Binding semanticsfor 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 out put 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 eplicit write specified by the user if it matches the default hardwaheey Suchdefaults are not
exposed in the language.)

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

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

struct myfragoutput {
float2 mycolor : COLOR;

}

In such cases, thaarxiable is implicitly copied (wit h 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 reces their default values if applicable, and otherwise are undefined. In the casethb®

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

cgc — cg compiler driver
SYNOPI 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
Badc aptions

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

-ofile
Sets the output file to be written. Default outputsttiout

- file
Sets the listing file, where error and warning messages are written. Defatitterto .

—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 language@bsSL.

—-ogles
Sets the source language to OpneGLAESL.

—strict
—-nostrict
Enable or disable str ict typechecking, where most questionable constructs will be flaggethiragsw

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

—nowarn
Disable all warnings.

—nowvarn=N,N,...

Disable one or more specific numbered warnings.
—fx
—-nofx

Enables or disablesX parsing mode, wheieX keywords are recognizedefaults to on in Cg mode
and of in GLSL mode.

—nostdlib
Disable the standard library.
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Code @enerationOptions

—fastmath

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

—fastprecision

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

—bestprecision
Always do things in the best possible precision; only useidgrecision 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 khiastructions. Thestimate does not tak
into account further optimizatio ns that may be done after unrolling, so it might be quite inaccurate.

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

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

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

—maxunrollcountN
Deprecated. Don'unroll loops with more thaiN iterations. Usehe —unroll option instead, which
provides better fine-grained control.

Preprocessdptions

-DMACRJ=VALUE]
Sets a preprocessor macroVA_UE is not specified it defaults th

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

—E Don't compile, just prepocess the input.
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—-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 .

Miscdl aneous @ptions

—quiet
—gq Supressll 'noise’ output (copright notices, indi cations of which files are being compiled, atéith
-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 ag 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 al | supported profiles and profile options, and
exit.

—typetype_definition
Set an werride 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 t o abort operation of a shader and immedaitely output a value.

—debuglast
Like —debug, except the shader does not abort; instead it continues and outpudubef/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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—deprecated
Issue errors instead of warnings foy aleprecated features used.

PROFIES
A profile specifies the ou tput language of the cg compiler (either a shader assembly dialect, or a shading
language). Eachrofile 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
ds 50, 9s 40, gs 50, hislf, hjshe 5 0, ps 1 1, ps_ 1 2, ps 1 3, ps 20, ps 2 x, ps_3 0,
ps 4 0,ps 50,vs 1 1,vs 2 0,vs 2 x,vs 3 0,vs 4 0,vs 50
OpenGL profiles
arbfpl, arbvpl, fp20, fp3dFp30unlimited , fp40, fp40unlimited , dislf, glslg, glsly gp4fp,
gp4gp, gp4vp, gpsfp, gpdgp, gpstep, gpStep, gpsvp, vp20, vp30, vp40
Fragment profiles
arbfpl, fp20, fp30fp30unlimited , fp40, fp40unlimited , gislf, gp4fp, gp5fp, hislf, ps_1 1,
ps_1 2,ps_1 3,ps_2 0,ps_2 x,ps_3_0,ps_4 0,ps 50
Geometry profiles
glslg, gp4gp, gp5gp, gs_4_0,9s_5_0
Vertex profiles
arbvpl, glsly gp4vp, gp5vp, hislvvp20, vp30, vp40, vs 1 1, vs 2 0, vs 2 X, vs_ 3 0, vs 4 0,
vs 5 0
GeForce 3/4 Series profiles
fp20, vp20
GeForce 5 Series profiles
fp30, vp30
GeForce 6/7 Series profiles
fp40, vp40
GelForce 8/9/100/200/300 Series, OpenGL 3.x Quadro profiles
gp4fp, gp4gp, gp4vp
GeForce 400 Series, OpenGL 4.x Quadro profiles
gp5fp, gpSgp, gpStep, gpStep, gpSvp

Profile options

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

arbfpl
Targets theARB_fragnent_prmgram OpenGL extension

—poARB_draw_buffers
Use theARB_draw_buff ersoption for multiple renderbuffer targetdRT). Thisis the default

—poATI_draw_buffers
Use theATI _draw_Ibuffers option for multiple renderbuffer targetalRT).

—poMaxDrawBuffers= N
Set the maximum number of renderbuffegts. Dedult is 1

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

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

perl v5.10.0 Cg Toolkit 3.0 38



CGC(1) Cg Commands CGC(2)

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

—poNumMathinstructionSlots= N

Sets the maximum number of non-texture instructions in the output program. Default is 1024
—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 theARB_vettex_ program OpenGL extension

—poMaxAddressRegs= N
Sets the maximum number ADDRESSregisters in the output program. Defaultis 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 shetdadble. Defult is 96
—poNumTemps=N
Sets the maximum number BEMP registers in the output program. Default is 32
—poPosInv
Generate position wariant code (same as fixed-function) fabSITIONoutput
fp20
Targets theNV_regser combiners2 andNV_texture_shader OpenGL extensions
fp30
Targets theNV_fragnent_pramgram 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 as fp30 with various hardware limits on registers and instructions lifted

—poNumlnstructionSlots= 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 theNV_fragnent_prmgram2 OpenGL extension
—poappleKilWAR

Work around various bugs withIL instructions in the OSX-tiger implementation of
NV_fragnent_promgram?2

—poARB_draw_buffers
Use theARB_draw_buff ersoption for multiple renderbuffer targetdRT). Thisis the default

—poATI_draw_buffers
Use theATI _draw_Ibuffers option for multiple renderbuffer targetalRT).

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

—poNumTemps=N
Sets the maximum number GEMP registers in the output program. Default is infinite

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

fp40unlimited
Same as fp40 with various hardware limits on registers and instructions lifted

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

—poARB_draw_buffers
Use theARB_draw_buff ersoption for multiple renderbuffer targetdRT). Thisis the default

—poATI_draw_buffers
Use theATI _draw_Ibuffers option for multiple renderbuffer targetalRT).

—poMaxLocalParams= N
Set the maximum number of uniform parameter sieddadble. Defult is 1024

—poNumlnstructionSlots= N

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

Sets the maximum number TEMP 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 neecetable format

glslf glslg glslv
Targets the OpenGL Shading languaga $L) v1.10. glslftagets fragment programs while glslv
targets verte programs

gp4fp
Targets theNV_gou_prmgram4andNV_fragnent_pramgram4 OpenGL extensions.

—pofastimul
Assume integer multiply inputs Y& a most 24 significant bits.

—poNV_shader_buffer_load
Use theNV_shader buff er load OpenGL extension.

—poNV_parameter_buffer_object2
Use theNV_parameéer_buff er_doje¢2 OpenGL extension.

—poPaBO2
Use theNV_parameéer_buff er_doje¢2 OpenGL extension.

—poARB_draw_buffers
Use theARB_draw_buff ersoption for multiple renderbuffer targetdRT). Thisis the default

—poATI_draw_buffers
Use theATI _draw_Ibuffers option for multiple renderbuffer targetalRT).

—popixel_center_integer
Use integer pixel centers.
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—poorigin_upper_left
Use upper left pixel origin.

gp4gp
Targets theNV_gou_praogram4andNV_geomerry pragram4 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

gp4vp
Targets theNV_gou_promgram4andNV_vertex_program4 OpenGL extensions.

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

gp5fp
Targets theNV_gou_pramgram5 OpenGL extension.

—pofastimul
Assume integer multiply inputs Y& a most 24 significant bits.

—poNV_shader_buffer_load
Use theNV_shader buff er load OpenGL extension.

—poNV_parameter_buffer_object2
Use theNV_parameer_buff er_doje¢2 OpenGL extension.

—poPaBO2
Use theNV_parameéer_buff er_doje¢2 OpenGL extension.

—poARB_draw_buffers
Use theARB_draw_buff ersoption for multiple renderbuffer targetdRT). Thisis the default

—poATI_draw_buffers
Use theATI _draw_Ibuffers option for multiple renderbuffer targetalRT).
—popixel_center_integer
Use theARB_fragment_coard_conventionsOpenGL extension to specify integer pixel centers.
—poorigin_upper_left
Use theARB fragment_coard_conventions OpenGL extension to specify upper left gix
origin.
—poNV_early fragment_tests
Perform depth and stencil tests prior to fragment prograocation.

gpsSgp
Targets theNV_gou_praogram5 OpenGL extension.

—poPOINT
—poLINE
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—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

gp5tep
Targets theNV _tesdl ation_program andNV_gou_pramgram5 OpenGL extensions.

gp5tep
Targets theNV _tesdl aion_program andNV_gou_pramgram5 OpenGL extensions.

gpsvp
Targets theNV_gou_pramgram5 OpenGL extension.

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

hislf hislv
Targets Microsoft High-Leel Shading LanguageH{SL). hlslf targets 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

—poMaxDrawBuffers= N
Set the maximum number of renderbuffegts. Dedult 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 renderbuffegts. Dedult is 1

—poMaxLocalParams= N
Set the maximum number of uniform parameter shedadble. 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.
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vp20
Targets theNV_vertex_ program OpenGL extension

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

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

vp30
Targets theNV_vertex_program2 OpenGL extension

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

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

vp40
Targets theNV_vertex_program3 OpenGL extension

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

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

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

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

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

vs_ 11
Targets DirectX verte programs

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter sieddadble. 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 O0vs_2 x
Targets DirectX verte programs

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shedable. 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
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vs 30
Targets DirectX verte programs

—podcls
Output dx9-style dcls statements

—poMaxLocalParams= N
Set the maximum number of uniform parameter shedable. 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 effect or program file to standard out

SYNOPI S
cgfxcat.exe [-gl] [-effect] [-program] [-object] [-profile profile] [-entry entry] file

DESCRI PTION
cgfxcat loads an effect or program file and calgrg query operation\ailable in the core runtime on the
resulting Cg object. The values returned by the queries are written to standard out.

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

OPTIONS
file The effect or program file to be processedgfxca can handle effect files, program files, or
precompiled program files.

Files with a.cgfx or fx extension will be loaded using cgCreatketFromFile. Fileswith a.cg or

.hld extension will be loaded using cgCreateProgramFromFilay other extension is passed to
cgGetProfile and if aalid CGprafile is found the file is loaded using cgCreateProgramFromFile with
the prmgram_typeset toCG_OBJECT. You can oerride these built-in file extension mappings with
the —df e¢, —pragram, or <—object> options.

—effect
Treatfileas an effect file, ignoring its extension.

—program
Treatfileas a program file, ignoring its extension.

—object
Treatfileas an precompiled program file, ignoring its extension.

—profile profile
Use the CGpraofile returned by cgGetProfile forprofle as the profile amgument of
cgCreateProgramFromFile when compilfiig

—entry entry
Useentry as theentry argument of cgCreateProgramFromFile when compfilieg

—gl Raister states with cgGLRegisterStates rather than using the generic state code legfit¢ato

SEE ALSO
cgCreateEffectFromFile, cgCreateProgramFromFile, cgGetProfile, cgGLRegisterStates
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NAM E

cgnfo — print Cg library information
SYNOPI S

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

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

The source code faginfo is found underxamples/dols/cginfo. Thissxample demonstrates Wwdo 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 understoajibfo on the standard output.

—profiles
Also print a list of profiles support ed 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/tol/library
Platform specific path the library to be queridfl.no explicit library path is gien the platform
specific rules for findin g shared libraries will be used to locate wafdhe 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 Thevaue 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® wf the state assignment can optionally kenddy
providing a named enumerant defined witthddSaeEnumerant. The state assignment will then ¢ak
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, cgCreateArr aySamplerState, cgGetStateName
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NAM E
cgCal SaeResgt Call back — calls the state resetting callback function for a state assignment

SYNOPI S
#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 shoGi@d BeRUE upon success.

ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SaeResgtCall back calls the graphics state resetting callback function for thengdate
assignment.

The semantics of “resetting stdtaiill depend on the particular graphics state manager that defined the
valid state assignments; it will general ly either mean that graphics state is reset to wambéfare the
pass, or that it is reset to the defaudllue. 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 ifais not a valid state assignment.

HI STORY
cgCal SaeResg Call back was introduced in Cg 1.4.

SEE ALSO
cgResetPassState, cgSetStateCallbacks, cgCallStateSetCallback, cgCallStateValidateCallback
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NAM E
cgCal SaeSaCal badk — calls the state setting callback function for a state assignment
SYNOPI 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 shoGi@ BeRUE upon success.
ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SateSa Cal 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 ifais not a valid state assignment.

HI STORY
cgCal SateSa Call badk was introduced in Cg 1.4.

SEE ALSO
cgSetPassState, cgSetStateCallbacks, cgCallStateResetCallback, cgCallStateValidateCallback
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NAM E
cgCal SatevalidateCallback - calls the state validation callback function for a state assignment
SYNOPI 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 shod6 BeRUE upon success.
ReturnsCG_TRUE if no callback function was defined.

DESCRI PTION
cgCal SatevalidateCallback 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
cgCombinePrmgrams— combine programs from different domains

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
n The number of program objectsexelig.

exelist An array of tw or nore ecutable 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
cgCombinePrmgramswill take aset of n programs and combine them into a si@Bprogram. This
allows a single call t@indPrmgram (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 ifi less than or equal to 1 oiis greater than 3.

CG_INVALID_PARAMETER_ERRROR is generated igxd.igt is NULL .
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated if one of the programsexelid is invalid.
The errors listed in cgCreateProgram might also be generated.

HI STORY
cgCombinePrmgramswas introduced in Cg 1.5.
SEE ALSO
cgCombinePrograms2, cgCombinePrograms3, cg CreateProgram, cgGLBindProgram,

cgD3D9BindProgram, cgD3D8BindProgram
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NAM E
cgCombinePrmgrams2- combine programs from wwvdifferent domains

SYNOPI S
#include <Cg/cg.h>

CGprogram cgCombinePrograms2( const CGprogram programl,
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
cgCombinePrmgrams2takes two programs from different domains and combines them into a single
CGpraogram. 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
cgCombinePrmgrams2was introduced in Cg 1.5.

SEE ALSO
cgCombinePrograms, cgCombinePrograms3
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NAM E
cgCombinePrmgrams3- combine programs from three different domains

SYNOPI S
#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
cgCombinePrmgrams3takes three programs from flifent domains and combines them into a single
CGpraogram. 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
cgCombinePrmgrams3was introduced in Cg 1.5.

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

SYNOPI S
#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 itg&rprofile. A program must be compiled
before it can be loaded (by the API-specific part of t he runtime). It must also be compiled before its
parameters can be inspected.

The compiled program can be reted as a €xt string by passingCG_COMPILE 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 befor e it can befugeayram is inalidated 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 actididates the compiled programjto
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 ePramgram was introduced in Cg 1.1.

SEE ALSO
cglsProgramCompiled, cgCreateProgram, cgGetNextParamgtarametecgGetProgramString
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NAM E
cgConne¢Parameter — connect tvo parameters

SYNOPI S
#include <Cg/cg.h>

void cgConnectParameter( CGparameter from,
CGparameter to );

PARAMETERS
from Thesource parameter.

to Thedestination parameter.

RETURN VALUES
None.

DESCRI PTION
cgConne¢Parameter connects a source (from) parameter to a destination (to) parariteresulting
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 paranuetdrsré may only be
one source parameter per destination parameter.

cgConnet¢Parameter may be used to create an arbitrarily deep téeeuntime error will be thnan if a
cycle is inadertently created. & example, the following code snipped would generate a
CG_BIND_CREATES_CYCLE_ERROR :

CGcontext context = cgCreateContext();

CGparameter Paraml = 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 pa rameters must be of the same type unless the source parameter is a stru ct type, the destination
parameter is an interface type, and the struct type implements thadatgnbe. In such a case, ayop

the parameter tree under the source parameter will be duplicatext] imkhe 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 paranfeta the \ariability of the parameters may not be
CG_VARYING.

EXAMPLE S
CGparameter TimeParaml = cgGetNamedParameter(program1, "time");
CGparameter TimeParam2 = cgGetNamedParameter(program2, "time");
CGparameter SharedTime = cgCreateParameter(context,
cgGetParameterType(TimeParaml));

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 notehtae 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 ofatarrays being
connected do not match.

HI STORY
cgConne¢Parameterwas introduced in Cg 1.2.

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

SYNOPI S
#include <Cg/cg.h>

CGeffect cgCopyEffect( CGeffect effect );

PARAMETERS
effect  Theeffect object to be copied.

RETURN VALUES
Returns a copof €f e¢ on success.

ReturnsNULL if f et is invalid or the cop fails.
DESCRI PTION

cgCopyEffect(3)

cgCopyEff et creates a ne effect object that is a cgpf €f et and adds it to the same contexefied.

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 ®py of a program object
SYNOPI S
#include <Cg/cg.h>
CGprogram cgCopyProgram( CGprogram program );
PARAMETERS
program Theprogram object to cgop
RETURN VALUES

Returns a copof pramgram on success.
ReturnsNULL if praagram is invalid or the cop fails.

DESCRI PTION
cgCopyProgram creates a e program object that is a cppf program and adds it to the same coxtte
as prmgram. cgCopyPromgram is useful for creating a meinstance of a program whose parameter
properties hee keen modified by the run-tinsr!.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_HANDLE_ERRROR is generated iprmgram 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
cgCreaeAm 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 crea@@sae

ReturnsNULL if there is an error.

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

Applications will typically call cgSetStateCallbacks shortly after creating & rsate with
cgCreaeAm 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 smple scalarvector or matrix-type, or ifndementsis not a positie rumber.

HI STORY
cgCreateAm aySamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateSamplerState, cgGetStateName, cgGetStateType, cglsState, cgSetStateCallbacks,
cgGLRegisterStates

3rd Berkelg Distribution 59



cgCreateArrayState(3) Qgore Runtime API

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 n& state.

nelements Thaumber of elements in the array.

RETURN VALUES
Returns a handle to the newly crea@@sae

ReturnsNULL if there is an error.
DESCRIPTION

cgCreateArrayState(3)

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

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

creating & rs@te 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 smple scalarvector or matrix-type, or ifndementsis not a positie rumber.

HI STORY
cgCreaeAm aySaewas introduced in Cg 1.4.

SEE ALSO

cgGetStateContt, cgGetStateName, cgGetStateType, cglsState, cgSetStateCallbacks, gg®&&ates
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NAM E
cgCrea eBuff er — create a buffer object managed by the runtime
SYNOPI S
#include <Cg/cg.h>
CGhuffer cgCreateBuffer( CGcontext context,
int size,
const void *data,
CGhufferusage bufferUsage );
PARAMETERS
context 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_USXGE_STREAM_DRAW
« CG_BUFFER_USYGE_STREAM_READ

« CG_BUFFER_USXGE_STREAM_COPY

« CG_BUFFER_USXGE_STATIC_DRAW

« CG_BUFFER_USYGE_STATIC_READ

« CG_BUFFER_USYGE_STATIC_COPY

« CG_BUFFER_USYGE_DYNAMIC_DRAW
« CG_BUFFER_USXGE_DYNAMIC_READ
« CG_BUFFER_USYGE_DYNAMIC_COPY

RETURN VALUES
Returns &CGbuff er handle on success.

ReturnsNULL if an error occurs.

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

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

EXAMPLE S
CGhbuffer 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
cgCrea eBuff er was introduced in Cg 2.0.

SEE ALSO
cgGLCreateBuffercgDestroyBuffer
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NAM E
cgCreateContext — create a context

SYNOPI S
#include <Cg/cg.h>

CGcontext cgCreateContext( void );

PARAMETERS
None.

RETURN VALUES
Returns a vali€Gceontext on success.

ReturnsNULL if context creation fails.
DESCRIPTION

cgCreateContext(3)

cgCreaeContext 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
CGcontext context = cgCreateContext();

ERRORS

CG_MEMORY_ALL OC_ERROR is generated if a context coultibe aeated.

HI STORY
cgCreateContext was introduced in Cg 1.1.

SEE ALSO

cgDestroyContet, cgSetConteBehavior cgGetContextBehavior cgCreateProgram, cgCreatédst,

cgCreateState
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NAM E
cgCrea eEff et — create an effect object from a source string

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
context Thecontext to which the neeffect will be added.

source  Astring containing the effest'source code.

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

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

DESCRI PTION
cgCrea eEff et 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
cgCrea eEff et was introduced in Cg 1.4.

SEE ALSO
cgCreateConté, cgCreateEffectFromFile, cgGetLastListing, cgGetFashhique, cgGetichniqueEffect,
cgGetFirstEffect
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NAM E
cgCrea eEff e¢tAnnataion — create an effect annotation

SYNOPI S
#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 n& annotation.

RETURN VALUES
Returns the neW€Gannatation handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea eEff e¢tAnnataion adds a n& 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 iiameis already used by an annotation for this effect.

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

HI STORY
cgCrea eEff e¢Annataion was introduced in Cg 1.5.

SEE ALSO
cgGetNamedEffectAnnotation, cgGetFirstEffectAnnotation, cgGetNextAnnotation
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NAM E
cgCrea eEff e¢HrmmFile - create an effect object from a file

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
context Thecontext to which the neeffect will be added.

filename Namef a file that contains the effestource code.

args If argysis NotNULL it is ass umed to be an array of NULL-terminated strings that will be passed
directly to the compiler asg@uments. Théast value of the array must bévalLL .
RETURN VALUES

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

DESCRI PTION
cgCrea eEff e¢FrmmFile 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”, N ULL);

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
cgCrea eEff e¢FrmmFile was introduced in Cg 1.4.

SEE ALSO
cgCreateContd, cgCreateEffect, cgGetlLastListing, cgGatiniqueBect, cgGetHectName,
cgSetEffectName, cgCreateEffectAnnotation, cgDestroyEffect, cgGetFirstEffect
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NAM E
cgCrea eEff e¢ Parameter — create a parameter in an effect

SYNOPI S
#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 n& parameter.

RETURN VALUES
Returns the handle to themmparameter.

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

EXAMPLE S
CGeffect effect = cgCreateEffect( ... );
CGparameter par am = 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
cgCrea 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
SYNOPI S
#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 n& parameter.

length  Thesize of the array.

RETURN VALUES
Returns the handle to thewnerray parameter on success.

ReturnsNULL if an error occurs.
DESCRI PTION
cgCrea eEff e¢ParameterAmay adds a ne array parameter to the specificed effect.

EXAMPLE S
CGeffect effect = cgCreateEffect( ... );
CGparameter array = cgCreateEffectParameterArray( effect, "myF loatArray",
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
cgCrea eEff e¢ParameterAmay was introduced in Cg 1.5.

SEE ALSO
cgCreateEffectParametegCreateEffectParameterMultiDimArray
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NAM E
cgCrea eEff e¢ ParametemMuliDimAray - create a multi-dimensional array in an effect
SYNOPI S
#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 n& 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¢ParameteMuliDimAray  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
cgCrea eEff e¢ ParametemMuliDimAray  was introduced in Cg 1.5.

SEE ALSO
cgCreateEffectParametegCreateEffectParameterArray
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NAM E
cgCreaeObj — 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,
CGprdfile profile,
const char ** args );
PARAMETERS

contxt Thecontext to which the neobject will be added.

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

CG_SOURCE
sourc econtains Cg source code.

CG_OBJECT
sourc econtains object code that resulted from the precompilati on of some Cg source code.

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

profile  Theprofile enumerant for the program.
args If argysis NotNULL it is assumed to be an array of NU LL-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

cgCreaeObj 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 be extracted. This can be usednipleeto 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 stru ctObj = cgCreateObj(ctx, CG_SOURCE, src, CG_PROFILE_ARBVP1, NULL);

/I Now we can get the CGtype:

CGtype userDefinedMyType = cgGetNamedUserType(structObj, "MyType");
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/1 We could also iterate through all the types in the CGobj printing the ir
/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 iprmgram_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
cgCreaeObj was introduced in Cg 2.0.

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

contxt Thecontext to which the meobject will be added.

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

CG_SOURCE
sourc econtains Cg source code.

CG_OBJECT
sourc econtains object code that resulted from the precompilati on 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 argysis NotNULL it is assumed to be an arra'y 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

cgCreaeObj FramFile creates a me CGobj which is a source code object similar to a .obj or .0 in<C/C
programming where various forms of data canXteaeted. This can be used, for example, to 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 iprmgram_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
cgCrea eObj FramFile was introduced in Cg 2.0.

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

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

RETURN VALUES
Returns the handle to themmparameter.

DESCRI PTION
cgCreaeParameter creates context el shared parameters. These 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
cgCreaeParameterAnnotation — create an annotation in a parameter
SYNOPI S
#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 n& annotation.

RETURN VALUES
Returns the neWCGannatation handle on success.

ReturnsNULL if an error occurs.

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

EXAMPLE S
C Gannotation 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 itypeis 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
cgCreaeParameterAmay - creates a parameter array
SYNOPI S
#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 n& parameter.
length  Thdength of the array being created.

RETURN VALUES
Returns the handle to themmparameter array.

DESCRI PTION
cgCreaeParameterAmray creates context Vel shared parameter array$hese parameters are primarily
used by connecting them to one or more program parameter arrays with cgConnectParameter.

cgCreaeParameterAmray works similarly to cgCreateffameterbut 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
cgCreaeParameterAray was introduced in Cg 1.2.

SEE ALSO
cgCreateParametagCreateParameterMultiDimArraggDestroyParameter
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NAM E
cgCreaeParameteMuliDimAmray - 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 n& 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 themmearameter array.

DESCRI PTION
cgCreaeParameterMuliDimAmray  creates conte level shared multi-dimensional parameter arrays.

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

cgConnectParameter.
cgCreaeParameteMuliDimAmay  works similarly to cgCreatePameterArray Instead of taking a

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

defined by th&im 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 eParameteMuliDimAmray  was introduced in Cg 1.2.

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

SYNOPI 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 themeass 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
cgCreaePasavas introduced in Cg 1.5.

SEE ALSO
cgCreateTechnique
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cgCreateRssAnnotation(3) Cg@ore Runtime API cgCreatePassAnnotation(3)

NAM E
cgCreaePassAnnotation- 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 n& annotation.
RETURN VALUES
Returns the neW€Gannatation handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCreaePassAnnotationadds a ne annotation to a pass.
EXAMPLE S

/* create a float annotation named "Apple" for CGpass pass */
CGannotation ann = cgCreatePassAnnotation( pass, "Apple", CG_FLOAT );

ERRORS
CG_INVALID_PASS_HANDLE_ ERROR is generated ipassis 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
cgCreaePassAnnotationwas introduced in Cg 1.5.

SEE ALSO
cgGetNamedPassAnnotation, cgGetFirstPassAnnotation, cgGetNextAnnotation
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cgCreateProgram(3) Qgore Runtime API cgCreateProgram(3)

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

contxt Thecontext to which the e program will be added.
program_type

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

CG_SOURCE
praogram contains Cg source code.

CG_OBJECT
praogram contains object code that resulted from the precompil ation of some Cg source
code.

program Astring containing either the programs source or object c&adeprogram_type for more
information.

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

args If argysis NotNULL it is assumed t o be an array of NULL-terminated strings that will be passed
directly to the compiler asg@uments. Théast value of the array must béNaLL .
RETURN VALUES
Returns &CGpraogram handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCreateProgram generates a @@pragram 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 iprmgram_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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cgCreateProgram(3) Qgore Runtime API cgCreateProgram(3)

HI STORY
cgCreaePrmgram 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
SYNOPI S
#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 n& annotation.

RETURN VALUES
Returns the neW€Gannatation handle on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCreaePrmgramAnnotation adds a ne annotation to a program.

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

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

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

CG_INVALID_ENUMERANT_ERROR is generated itypeis 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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cgCreateProgramFromfiett(3) CgCore Runtime API cgCreateProgramFromEffect(3)

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

SYNOPI S
#include <Cg/cg.h>

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

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

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

args If argysis NotNULL it is assumed to be an array of NULL-terminate d strings that will be passed
directly to the compiler asg@uments. Théast value of the array must béNaLL .
RETURN VALUES

Returns &CGpraogram handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCrea ePrmgramFromEffect generates a ne@Gpragram object and adds it to the effextCg @ntext.

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
SYNOPI S
#include <Cg/cg.h>
CGprogram cgCreateProgramFromFile( CGcontext context,
CGenum program_type,
const char * program_file,
CGprdfile 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 tr@gram_file The following enumerants are

allowed:

CG_SOURCE
praogram_file contains Cg source code.

CG_OBJECT
praogram_file con tains object code that resulted from the precompilation of some Cg sour ce

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 tarfain".

args If argysis NotNULL it is ass umed to be an array of NULL-terminated strings that will be passed
directly to the compiler asg@uments. Théast value of the array must béNaLL .
RETURN VALUES

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

DESCRI PTION
cgCreaePrmgramFromFile 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 iprmgram_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) Core Runtime API

NAM E
cgCreaeSamplerSate— create a sampler state definition

SYNOPI S
#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 crea@@sae

ReturnsNULL if there is an error.
DESCRIPTION

cgCreateSamplerState(3)

cgCreaeSamplerSate adds a n@ sampler state definition to the corte Whenan effect file is added to
the contat, all state in sampler gae blocks must hee dready been defined via a call to

cgCreaeSamplerSateor cgCreateArraySamplerState.

Applications will typically call cgSetStateCallbacks shortly after

cgCreaeSamplerSae

EXAMPLE S
to-be-written

ERRORS

creating & rs@ate with

CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

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

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

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

NAM E
cgCreaeSamplerSaeAssgnment — create a sampler state assignment
SYNOPI S
#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 vgh 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_ERMROR is generated i#aeis not a valid state.

HI STORY
cgCreaeSamplerSateA 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

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
context Thecontext in which to define the westate.

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

RETURN VALUES
Returns a handle to the newly crea@@sae

ReturnsNULL if there is an error.

DESCRI PTION
cgCreaeIae adds a ne state definition to the conte Whena CgFX file is added to the context, all
state assignments in the file mustvdadready been defined via a call togCreaeSae or
cgCreateArrayState.

Applic ations will typically call cgSetStateCallbacks shortly after creatingve stagde withcgCreaeSae

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
cgCreaeaewas 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
cgCreaeaeAssgnment — create a state assignment
SYNOPI S
#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
cgCreaeIaeAssgnment creates a state assignment for the specified pdss.nev state assignment is
appended to the pass’ existing list of state assignm#rtse state is actually a state arrthe created 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 ipassis not a valid pass.

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgCreaeaeAssgnment was introduced in Cg 1.5.

SEE ALSO
cgCreateTechnique, cgCr eateSamplerStateAssignment, cgCreateState, cgCreateStateAssignmentindex
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cgCreateStateAssignmentixga) CgCore Runtime API cgCreateStateAssignmentindex(3)

NAM E
cgCreaeaeAssgnmentl ndex — create a state assignment for a state array
SYNOPI S
#include <Cg/cg.h>
CGstateassignment cgCreateStateAssignmentindex( CGpass pass,
CGstate state,
intindex );
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
cgCreaeIaeAssgnmentindex creates a state assignment for the specified pass. Twestate
assignment is appended to the p@essting list of state assignments. The state assignment is fonélre 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(lightssa, CG_TRUE);

ERRORS
CG_INVALID_PASS_HANDLE_ERROR is generated ipassis not a valid pass.

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

If theindex is negaive a index is greater than or equal the number of elements for the staterermasor
is generated bINULL is returned.

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

SEE ALSO

cgGetStateAssignmentinde cgCreateTechnique, cgCreateSamplerStateAssignment, cgCreateState,
cgCreateStateAssignment
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cgCreate&chnique(3) Cgcore Runtime API

NAM E
cgCrea€lTechnique- create a technique in an effect

SYNOPI S
#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 theméechnique on success.

ReturnsNULL if an error occurs.

DESCRI PTION
cgCrea€lTechniqueadds 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€lTechniquewas introduced in Cg 1.5.

SEE ALSO
cglsTechnique, cgCreatePass, cgCredtafiParameter
cgCreateEffectParameterMultiDimArray
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cgCreate&chniqueAnnotation(3) Cgore Runtime API cgCreateTechniqueAnnotation(3)

NAM E
cgCrea elTechniqgueAnnotation— 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 ng annotation.
type Thetype of the n& annotation.
RETURN VALUES
Returns the neW€Gannatation handle on success.
ReturnsNULL if an error occurs.
DESCRI PTION
cgCrea €lTechniqueAnnotationadds a n& annotation to the technique.
EXAMPLE S

/* create a float an notation named "Apple" for CGtechnique technique */
CGannot ation 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 ilameis already used by an annotation for this technique.

CG_INVALID_ENUMERANT_ERROR is generated itypeis not CG_INT, CG_FALOAT, CG_BOOL, or
CG_STRING.

HI STORY
cgCrea €lTechniqueAnnotationwas introduced in Cg 1.5.

SEE ALSO
cgGetNamedTechniqueAnnotation, cgGetFirstTechniqueAnnotation, cgGetNextAnnotation
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cgDestroyBufer(3) CgCore Runtime API cgDestroyBuffer(3)

NAM E
cgDedroyBuffer — delete a buffer

SYNOPI S
#include <Cg/cg.h>

void cgDestroyBuffer( CGbuffer buffer);

PARAMETERS
buffer  Thebuffer to delete.

RETURN VALUES
None.

DESCRI PTION
cgDedroyBuffer deletes a biffer. The tuffer object is not actually destroyed until no more programs are
bound to the bffer object and anpending use of theuffer has completed. Kever, the handlébuff er no
longer refers to theuffer object (although it may be subsequently allocated to a different created resource).

EXAMPLE S
cgDestroyBuffer( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

HI STORY
cgDedroyBuffer was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffer
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cgDestroyContet(3) CgCore Runtime API cgDestroyContext(3)

NAM E
cgDetroyContext— destry a context

SYNOPI S
#include <Cg/cg.h>

void cgDestroyContext( CGcontext context );

PARAMETERS
context
The context to be deleted.

RETURN VALUES
None.

DESCRI PTION
cgDedroyContextdeletes 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
cgDedroyContextwas introduced in Cg 1.1.

SEE ALSO
cgCreateContext
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cgDestroyEfect(3) CgCore Runtime API cgDestroyEffect(3)

NAM E
cgDedroyEffect — destrg an dfect

SYNOPI S
#include <Cg/cg.h>

void cgDestroyEffect( CGeffect effect );

PARAMETERS
effect = Theeffect object to delete.

RETURN VALUES
None.

DESCRI PTION
cgDedroyEffect removes the specified effect object and all its associated datg. CGef e¢ handles that
reference this effect will becomevatid after the effect is deleted.ikewise, all techniques, passes, and
parameters contained in the effect also becon@idnafter 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
cgDedroyEffect was introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cgDestrgObj(3) CgCore Runtime API cgDestroyObj(3)

NAM E
cgDedr@yObj — destrgy an dyj

SYNOPI S
#include <Cg/cg.h>

void cgDestroyObj( CGobj obj );

PARAMETERS
obj Theobject to delete.

RETURN VALUES
None.

DESCRI PTION
cgDedrmyObj removed the specified object and all its associated data.

EXAMPLE S
CGcontext ctx = cgCreateContext();
CGobj structObj = cgC reateObj(ctx, CG_SOURCE, src, CG_PROFILE_ARBVP1, NULL);

/I Use obj, then ...

cgDestroyObij( structObj );

ERRORS
CG_INVALID_OBJ_HANDLE _ERROR is generated ibbj is not a valid object handle.

HI STORY
cgDedrmyObj was introduced in Cg 2.0.

SEE ALSO
cgCreateObj, cgCreateObjFromFile
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cgDestroyRrameter(3) Cgore Runtime API cgDestroyParameter(3)

NAM E
cgDedroyParameter — destry a parameter

SYNOPI S
#include <Cg/cg.h>

void cgDestroyParameter( CGparameter param );

PARAMETERS
param  Theparameter to destyo

RETURN VALUES
None.

DESCRI PTION
cgDedroyParameter destrys parameters created with cgCrearaiheter cgCreateParameterArragr
cgCreateParameterMultiDimArray.

Upon destructionparam will become iwalid. Any connections (see cgConnectParameter) in which
param is the destination parameter will be disconnectad. error will be thrown ifparam is a source
parameter in gnconnections.

The parameter being desteod may not be one of the children parameters of a struct or array paraine ter
other words it must be @Gpar ameéer 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);

f* .

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
cgDedroyParameterin such a case.

HI STORY
cgDedroyParameterwas introduced in Cg 1.2.

SEE ALSO
cgCreateParametagCreateParameterArraggCreateParameterMultiDimArray
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cgDestrgProgram(3) Cd-ore Runtime API cgDestroyProgram(3)

NAM E
cgDedroyProgram — destrgy a program

SYNOPI S
#include <Cg/cg.h>

void cgDestroyProgram( CGprogram program );

PARAMETERS
program Theprogram object to delete.

RETURN VALUES
None.

DESCRI PTION
cgDedroyProgram removes the specified program object and all its associated data.CSpraogram
variables that reference this program will becomeslid after the program is deleted.ikewise, ay
objects contained by this program (edfsparaméer objects) will also becomemlid 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
cgDedroyProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgCreateProgramFromFile
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cgDisconnectBrameter(3) Cgore Runtime API cgDisconnectParameter(3)

NAM E
cgDisconne¢Parameter — disconnects tw parameters

SYNOPI S
#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 paramwmtethe destination
parameter is required as an argumergidi sconne¢Parameter.

If the type ofparam is an interface and the struct connected to it implements theatgerdg sub-
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);
[* .0
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) Cgore Runtime API cgEvaluateProgram(3)

NAM E
cgevauatePrmgram — evaluates a Cg program on te@u
SYNOPI S
#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 progravaleation.
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 torduate the program in the y direction.
nz Numberof points at which tovaluate the program in the z direction.
RETURN VALUES
None.
DESCRI PTION

cgevauatePrmgram evduates a Cg program at a set ofjukarly spaced points in one, two, or three
dimensions. Th@rogram must ha bteen compiled with th€G_PROFLE_GENERIC profile. Thevalue
returned from the program via tli®OL OR semantic is stored in thevgn hbuffer for each ealuation point,
and ay varying parameters to the program WROSTION semantic ta& 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 tocomps nx* ny* nz.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PROFILE_ERRROR is generated ifrmgram’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
cgEvauateProgram 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
cgGaAnnataionName— 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
cgGaAnnataionNameallows the application to retre the name of a annotation. This nhame can be used
later to retrige the annotation using cgGetNamedPassAnnotation, cgGetNanaaaterAnnotation,
cgGetNamedTechniqueAnnotation, or cgGetNamedProgramAnnotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGeaAnnataionNamewas introduced in Cg 1.4.

SEE ALSO
cgGetNamed&ssAnnotation, cgGetNamedParameterAnnotation,  cgGetNatietifueAnnotation,
cgGetNamedProgramAnnotation
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cgGetAnnotationype(3) CgCore Runtime API

NAM E
cgGaAnnataionType—- get an annotatior’'type

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetAnnotationType( CGannotation ann );

PARAMETERS
ann Theannotation from which to get the type.

RETURN VALUES
Returns the type enumerantavin.

ReturnsCG_UNKNOWN_TYPE if an error occurs.
DESCRIPTION

cgGetAnnotationType(3)

cgGaAnnataionTypeallows the application to retsie the type of an annotation in a Cg effect.

cgGeaAnnataionType 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
cgGeaAnnataionTypewas introduced in Cg 1.4.

SEE ALSO
cgGetType, cgGetTypeString
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cgGetArrayDimension(3) C@ore Runtime API cgGetArrayDimension(3)

NAM E
cgGeaAmr ayDimenson — get the dimension of an array parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetArrayDimension( CGparameter param );

PARAMETERS
param  Thearray parameter handle.

RETURN VALUES
Returns the dimension pfaram if param references an array.

Returns0 otherwise.

DESCRI PTION
cgGeaAmr ayDimengon returns the dimension of the array specifiegpayam. cgGeAmr ayDimenson 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
cgGeaAm ayDimengon was introduced in Cg 1.1.

SEE ALSO
cgGetArraySize, cgCreateParameterAr@yCreateParameterMultiDimArray

3rd Berkelg Distribution 103



cgGetArrayRrameter(3) Cgore Runtime API cgGetArrayParameter(3)

NAM E
cgGaAmr ayParameter— get a parameter from an array

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetArrayParameter( CGparameter param,
intindex );

PARAMETERS
param  Thearray parameter handle.

index  The ind into the array.

RETURN VALUES
Returns the parameter at the specifiedxralegpar am if param references an arragnd the indg is valid.

ReturnsNULL otherwise.

DESCRI PTION
cgGeaAmr ayParameterreturns the parameter of arrpgr am specified byindex. cgGaAm 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 param.

HI STORY
cgGeaAmr 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
cgGaAm aySze- get the size of one dimension of an array parameter

SYNOPI S
#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 gfaram if param is an array.

Returns0if param is not an arrayor an @ror occurs.

DESCRI PTION
cgGeaAm aySzereturns the size of thevgin dmension of the array specified pgram. cgGeaAmr aySze
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
cgGeaAmr aySzewas introduced in Cg 1.1.

SEE ALSO
cgGetArrayTotalSize, cgGetArrayDimension, cgGetArrayParamei&etMatrixSize, cgGetTypeSizes
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cgGetArraybtalSize(3) Cdgcore Runtime API cgGetArrayTotalSize(3)

NAM E
cgGeaAm 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 aror occurs.

DESCRI PTION
cgGeaAm ayTotalSizereturns the total number of elements of the array specifiepiabgm. The total
numb er 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];
cgGeaAm ayTotalSizewill return 24.

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeaAmr ayTotalSizewas introduced in Cg 1.4.

SEE ALSO
cgGetArraySize, cgGetArrayDimension, cgGetArrayParameter
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cgGetArraype(3) CgCore Runtime API

NAM E
cgGeaAmr ayType— get the type of an array parameter
SYNOPI S
#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)

cgGeaAm ayTypereturns the type of the members of an arrdythe gven aray 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
cgGeaAm ayTypewas introduced in Cg 1.2.

SEE ALSO
cgGetArraySize, cgGetArrayDimension
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cgGetAutoCompile(3) Cg@ore Runtime API cgGetAutoCompile(3)

NAM E
cgGeaAutoCompile — get the auto-compile enumerant for a context

SYNOPI 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
cgGeaAutoCompile returns the auto-compile enumerant fmntext. 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
cgGeaAutoCompile was introduced in Cg 1.4.

SEE ALSO
cgSetAutoCompile
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cgGetBehwior(3) CgCore Runtime API cgGetBehavior(3)

NAM E
cgGéBehaviar — get the behavior enumerant from a behavior name

SYNOPI S
#include <Cg/cg.h>

CGbehavior cgGetBehavior( const char * behavior_string );

PARAMETERS
behavior_string
A string containing the case-sengitibtehavior name.

RETURN VALUES
Returns the behavior enumerant associatedbvdtiavior_dring.

ReturnsCG_BEHAVIOR_UNKNOWN if behaviar_dringis NULL or if no CGbehaviar is associated with
the gven gring.

DESCRI PTION
cgGéBehaviar returns the enumerant assigned to a behavior name.

EXAMPLE S
CGbehavior b = cgGetBehavior("latest");

/*b == CG_BEHAVIOR_LATEST */

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ibehaviar_dringis NULL .

HI STORY
cgGéBehaviar was introduced in Cg 3.0.

SEE ALSO
cgGetBehaviorString, cgGetContextBehaymySetContextBehavior
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cgGetBehwaiorString(3) CgCore Runtime API cgGetBehaviorString(3)

NAM E
cgGeaBehaviar Iring — get the behavior name associated with a behavior enumerant

SYNOPI S
#include <Cg/cg.h>

const char * cgGetBehaviorString( CGbehavior behavior );

PARAMETERS
behaior Thebehavior enumerant.

RETURN VALUES
Returns the behavior string associated Wwihaviar.

ReturnsNULL if behaviar is not a validCGbehavar.

DESCRI PTION
cgGéBehaviar Sring returns the behavior name associated witlvengiehavior enumerant.
EXAMPLE S
static void dumpCgContextinfo(CGcontext context)
{
const char* p = cgGetBehaviorString(cgGetContextBehavior(cont ext));
if(p){
printf(" Behavior: %s\n", p );
}
[* . ¥
}
ERRORS
None.
HI STORY
cgGéBehaviar Sring was introduced in Cg 3.0.
SEE ALSO

cgGetBehavigregGetContextBehaviprgSetContextBehavior
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cgGetBoolAnnotationglues(3) Cdcore Runtime API cgGetBoolAnnotationValues(3)

NAM E
cgGaBodAnnatationValues- 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 6f5bod vaues. Thenumber of alues in the array is returned via the
nvaluesparameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGaBodAnnatationValuesallows the application to retre 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
cgGaBodAnnatationValueswas introduced in Cg 1.5.
SEE ALSO
cgGetAnnotationype, cgGetFloatAnnotationValues, cgGetintAnnotatiain¥es,

cgGetStringAnnotationValue
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cgGetBoolStateAssignmerdaiies(3) Cdgcore Runtime API cgGetBoolStateAssignmentValues(3)

NAM E
cgGaBod SaeA ssgnmentValues- 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 6fGbod values. Thenumber of values in the array is returned via the
nvaluesparameter.

ReturnsNULL if an error occurs or if no values anmidable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGaBod SaeA ssgnmentValuesallows the application to retwe the value(s) of a boolean typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .
CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

bool type.
HI STORY
cgGaBod SaeAssgnmentValueswas introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV

cgGetintStateAssignmendllies, cgGetStringStateAssignmentValue, cgGetProgramStateAssigaimentV
cgGetSamplerStateAssignmentValue, cg@xtireStateAssignmentValue
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cgGetBooleanAnnotatioralues(3) Cdgcore Runtime API cgGetBooleanAnnotationValues(3)

NAM E
cgGaBodeanAnnatationValues- deprecated

DESCRI PTION
cgGaBodeanAnnatationValuesis deprecated. Use cgGetBoolAnnotationValues instead.

SEE ALSO
cgGetBoolAnnotationValues
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cgGetBuferSize(3) CdgCore Runtime API

NAM E
cgGeBuff erSze- get the size of a buffer

SYNOPI S
#include <Cg/cg.h>

int cgGetBufferSize( CGbuffer buffer );

PARAMETERS
buffer  Thebuffer for which the size will be retned.

RETURN VALUES
Returns the size in bytes lfiff 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
cgGeBuff erSzewas introduced in Cg 2.0.

SEE ALSO

cgCreateBuffercgGLCreateBuffercgSetBufferData, cgSetBufferSubData
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cgGetCompilerincludeCallback(3) @pre Runtime API cgGetCompilerincludeCallback(3)

NAM E
cgGea Compil el ndudeCall back — get the include callback function
SYNOPI S
#include <Cg/cg.h>
typedef void (*CGlIncludeCallbackFunc) ( CGcontext context, const char *filename );
CGincludeCal IbackFunc 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
cgGeaCompil el ndudeCdl back returns the current callback function used for handing include
statements.

EXAMPLE S
CGincludeCallbackFunc includeC B = cgGetCompilerincludeCallback(context);

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

HI STORY
cgGea Compil el ndudeCall back was introduced in Cg 2.1.

SEE ALSO
cgSetCompilerincludeCallback, cgSetCompilerincludeStrin g, cgSetCompilerincludeFile
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cgGetConnectedPameter(3) Cgore Runtime API

NAM E
cgGaConnet¢edParameter— gets the connected source parameter

SYNOPI S
#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 whpaham 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
cgGdaConnet¢edParameterwas introduced in Cg 1.2.

SEE ALSO

cgConnectParametagDisconnectParametegGetConnectedToParameter

3rd Berkelg Distribution

116



cgGetConnectedStateAssignmeartimeter(3) C@ore Runtime API cgGetConnectedStateAssignmentParameter(3)

NAM E
cgGdaConnetadSaeAssgnmentParameter — get effect parameter which determines a state
assignmens value

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetConnectedStateAssignme ntParameter( CGstateassignment sa );

PARAMETERS
sa Astate assignment whose value is determined using an effect parameter.

RETURN VALUES
Returns the effect parameter usedshy

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
cgGaConnetaedSaeAssgnmentParameter returns the effect parameter from which aegi date
assignmens value is determined.

EXAMPLE S
/* in Effect.cgfx file */

int MyMinFilter;

sampler2D Samp = sampler_state {
MinFilter = MyMinFilter;

2

/*in .cl.cpp file */

CGparameter sampParam = cgGetNamedEf fectParameter( myEffect, "Samp" );

CGstateassignment sa = cgGetNamedSamplerStateAssignment( sampParam,
"MinFilter");

CGparameter connected = cgGetCo nnectedStateAssignmentParameter( sa );

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGaConnetaedSat eA ssgnment Parameterwas introduced in Cg 2.0.

SEE ALSO
cgGetNamedEffectParametegGetNamedSamplerStateAssignment
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cgGetConnectedTa@Pameter(3) Cgore Runtime API cgGetConnectedToParameter(3)

NAM E
cgGaConne¢edToParameter— gets a connected destination parameter

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetConnectedToParameter( CGparameter param,
intindex );

PARAMETERS
param  Thesource parameter.

index  Since there may be multiple destination (to) parameters connecfat 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 connecieat &m.

ReturnsNULL if an error occurs.

DESCRI PTION
Returns one of the destination parameters connecteat ém. cgGetNumConnectedTaPameters should
be used to determine the number of destination parameters connquaeahto

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 connecteghémam.

HI STORY
cgGaConnet¢edToParameterwas introduced in Cg 1.2.

SEE ALSO
cgConnectParametagGetNumConnectedToParameters
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cgGetContextBehaor(3) CgCore Runtime API cgGetContextBehavior(3)

NAM E
cgGeaContextBehaviar — get the behavior enumerant for a context

SYNOPI S
#include <Cg/cg.h>

CGbehavior cgGetContextBehavior( CGcontext context );

PARAMETERS
context The context for which the behavior enumerant will be returned.

RETURN VALUES
Returns the behavior enumerant éontext.

ReturnsCG_BEHAVIOR_UNKNOWN if an error occurs.

DESCRI PTION
cgGaContextBehaviar allows the application to retsie the behavior enumerant for a corite Thevalid
enumerants and their meanings are described in cgSetContextBehavior.

EXAMPLE S
/* create a context and get the default context behavior enum */

CGcontext context = cgCreateContext();
CGbehavior ch = cgGetContextBehavior(context);

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

HI STORY
cgGeContextBehaviar was introduced in Cg 3.0.

SEE ALSO
cgCreateContext, cgSetContextBehavigGetBehavigregGetBehaviorString
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cgGetDependentAnnotatioaRameter(3) Cgore Runtime API cgGetDependentAnnotationParameter(3)

NAM E
cgGaDependentAnnataionParameter— get one of the parameters that an annotaialue depends on

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetDependentAnnotationParameter( CGannotation ann,
intindex );

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 méget gfarameters on the right hand side
of  the annotation that are used for computing the annotsition\alue.
cgGaDependentAnnataionParameter returns one of these parameters, as indicated by \be igidex.
cgGetNumDependentAnnotationParameters can be used to dete rmine the total number of such parameters.

This information can be useful for applications that wish to cacheathess/of annotations so that yhen
determine which annotations may change as the result of changing a par ticular par saheter’

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 de pendent parameters, as returned by cgGetNumDependentAnnotationParameters.

HI STORY
cgGaDependentAnnataionParameterwas introduced in Cg 1.4.

SEE ALSO
cgGetDependentStateAssignmentParameg&etNumDependentAnnotationParameters
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cgGetDependentProgramArrayStateAssigne Giftagmetde@itlentProgramArrayState AssignmentParameter(3)

NAM E
cgGdaDependent ProgramAmray StateAssignmenfarameter — get one of the parameters that a state
assignmens value depends on

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetDependentProgramArrayS tateAssignmentParameter( CGstateassignment sa,
intindex );

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 sais not a program state assignment or an error occurs.

DESCRI PTION
State as signments in CgFX files may include references to an arragdrgean éect parameter (or
expression) on the right hand side of the state assignment that is used for computing the state assignment’
value. Usually this array holds the compile statements of sh ader programs and by changing thfethede
shader arragyit's possible to switch to a different program or profile on-the-fly.

Each compile statement in the array can depend on one or more effect parameters which are passed to the
progra m in its parameter list. It is sometimes necessary for the application to query what those parameters
are so values can be properly set to them.

cgGdaDependent PrmgramAmray StateAssignmenfarameter returns one of these parameters, as
indicated by the gen index.

EXAMPLE S
/* In CgFX file */
vertexshader Torus[4] =

{
compile vp40 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,

float2( OuterRadius, InnerRadius ) ),

compile vp30 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) ),

compile arbvpl C8E6 v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) ),

compile vp20 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) )

2
pixelshader SpecSurf[4] =
{
compile fp4d0  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),

float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),
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cgGetDependentProgramArrayStateAssigne Giftagmetde@itlentProgramArrayState AssignmentParameter(3)

compile fp30  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),
float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),

compile arbfpl C8E4f specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),
float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),

compile fp20  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),
float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube )

3
int select = 0;

technique bumpdemo

{
pass
{
VertexProgram = (Torus[select)]);
FragmentProgram = (SpecSurf[select]);
}
}

/* In application */
int numP arameters = cgGetNumDependentProgramArrayStateAssignmentParameters(sta teAssignment);

for(inti = 0; i < numParameters; ++i) {
CGparameter param = cgGetDependentProgramArrayStateAssignme ntParameter(stateAssignment, i

/* Set value for ‘param’ */

}

In the abwe example, assuming select = 0 and stateAssignment issfoex?rogram, the list of parameters
returned from cgGeDependent PrmgramAmray StateAssignmenBarameter would be: LightPosition,
EyePosition, ModelViewProj, OuterRadius, InnerRadius.

If stateAssignment was for FragmentProgram, then the list of parameters returned from
cgGdaDependent PrmgramAmray StateAssignmentarameter would be: Ambient, DifuseMaterial,
LightColor, SpecularMaterial, LightColgmormalMap, normalizeCube, normalizeCube.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais 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
cgGetNumDependentProgramArrayStateAssignmentParameters.

HI STORY
cgGd Dependent PrmgramAmray StateAs signmenfarameterwas introduced in Cg 3.0.

SEE ALSO

cgGetNumDependentProgramArrayStateAssignmentParameters
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cgGetDependentStateAssignmeardimeter(3) C@ore Runtime API cgGetDependentStateAssignmentParameter(3)

NAM E
cgGaDependentSaeA ssgnmentParameter — get one of the parameters that a state assignsnettie
depends on
SYNOPI S
#include <Cg/cg.h>
CGparameter cgGetDependentStateAssignme ntParameter( CGstateassignment sa,
intindex );
PARAMETERS
sa Thestate assignment handle.

index  The ind 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 rieatepafameters on the right hand
side of the state assignment that are used for computing the state assgnnang.
cgGaDependentSaeA ssgnment Parameter returns one of these parameters, as indicated by vee gi
index. cgGetNumDependentStateAssignmemnéitneters can be used to determine the total number of such
parameters.

This information can be useful for applic ations that wish to cache the values of annotations sg taat the
de termine which annotations may change as the result of changing a partic ular paraaheter’

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais 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 cgGetNumDepe ndentStateAssignmentParameters.

HI STORY
cgGaDependentSa @A ssgnment Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetDependentAnnotationParametglGetNumDependentStateAssignmentParameters
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cgGetDomain(3) Cgore Runtime API

NAM E
cgGeaDomain — get the domain enumerant from a domain name

SYNOPI S
#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 enumeranidoimain_dring.

ReturnsCG_UNKNOWN if the given domain does not exist.
DESCRI PTION

cgGe@Domain 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
cgGa@Domain was introduced in Cg 2.2.

SEE ALSO
cgGetDomainString, cgGetProgramDomain
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cgGetDomainString(3) C@ore Runtime API cgGetDomainString(3)

NAM E
cgGaDomaingring — get the domain name associated with a domain enumerant
SYNOPI S
#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
cgGaDomaingring returns the domain name associated with a domain enumerant.
EXAMPLE S
static void dumpCgPrograminfo(CGprogram program)
{
const char* p = cgGetDomainString(cgGetProgramDomain(program));
if(p){
printf(" Domain: %s\n", cgGetDomainsS tring(cgGetProgramDomain(program)));
}
[* ¥
}
ERRORS
None.
HI STORY
cgGaDomaingring was introduced in Cg 2.2.
SEE ALSO

cgGetDomain, cgGetProgramDomain
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cgGetEffectContet(3) CgCore Runtime API

NAM E
cgGaEff e¢Context — get a effecs context

SYNOPI S
#include <Cg/cg.h>

CGcontext cgGetEffectContext( CGeffect effect);

PARAMETERS
effect Theeffect.

RETURN VALUES
Returns the context to whidf e¢ belongs.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetEffectContext(3)

cgGaEffe¢Context allows the application to retwe a tandle to the context to which avgn efect

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

cgGeEff e¢Name- get an effecs name
SYNOPI S

#include <Cg/cg.h>

const char * cgGetEffectName( CGeffect effect );

PARAMETERS
effect Theeffect from which the name will be retvis.

RETURN VALUES
Returns the name from the specified effect.

ReturnsNULL if the effect doesm’havea valid name or an error occurs.

DESCRI PTION
cgGeEff e¢eNamereturns 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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cgGetEffectParameterBief(3) CgCore Runtime API cgGetEffectParameterBuffer(3)

NAM E
cgGe Eff e¢ParameterBuffer — get the Cg buffer associated to the passed effect parameter.

SYNOPI S
#include <Cg/cg.h>

CGhuffer cgGetEffectParameterBuffer(CGparameter param)

PARAMETERS
param Theeffect parameter associated with a Cgffér (using the BUFFER semantic) set by

cgSetEffectParameterBuffer.

RETURN VALUES
Returns theCGbuff er object set by cgSetEffectParameterBuffer.

ReturnsNULL if param is invalid or does not hae a (Ghuffer set by cgSetEffectParameterBuffer.

DESCRI PTION
cgGe Eff e¢ ParameterBuffer returns theCGbuff er object set bygSa Eff e¢ ParameterBuffer.

EXAMPLE S
In effect:

struct Material {
float4 ambient;
float4 diffuse;
float4 specular;
float4 shine; } cbufferO_Material : BUFFER][O];

In C/C+
CGhuffer myCgBuffer = cgCreateBuffer(...);

cgSetEffectParameterBuffer(cgGetNamedEffectParameter(mye&ig Ef ‘cbuffer0_Material”),
myCgBulffer);
...

CGhbufer buffer
“ cbuffer0_Material));

/I Now buffer == myCgBuffer

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGe Eff e¢ ParameterBuffer was introduced in Cg 3.0.

SEE ALSO
cgSetEffectParameterBuffer

cgGetBectParameterBuffer(cgGetNamedEffectParameter(myCgEffect,
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cgGetEffectRrameterBySemantic(3) Qgpre Runtime API cgGetEffectParameterBySemantic(3)

NAM E
cgGe Eff e¢ParameterBySemantic- get the a parameter in an effect via its semantic

SYNOPI S
#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 f et is invalid or does not hae any mrameters with the gén ssmantic.

DESCRI PTION
cgGeEff e¢ParameterBySemanticeturns 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 ifemanticis NULL or the empty string.

HI STORY
cgGe Eff e¢ ParameterBySemantiovas 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 theegigring 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 fenum_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

3rd Berkelg Distribution

cgGetEnum(3)

130



cgGetEnumString(3) C@ore Runtime API cgGetEnumString(3)

NAM E
cgGaEnumSring — get the name string associated with an enumerant
SYNOPI S
#include <Cg/cg.h>
const char * cgGetEnumsString( CGenum enum );
PARAMETERS
enum  Thesnumerant.
RETURN VALUES

Returns the string representation of the enumearaurh.
ReturnsNULL if enum is not a valid Cg enumerant.

DESCRI PTION
cgGeEnumSring returns the name string associated with an enumei#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
cgGeEnumSring was introduced in Cg 1.2.

SEE ALSO
cgGetEnum
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cgGetError(3) Cd-ore Runtime API cgGetError(3)

NAM E
cgGeErrmr — get error condition

SYNOPI S
#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
cgGeError returns the last error condition that has occured. The error condition is reseg@fsriror
is called.

EXAMPLE S
CGerror err = cgGetError();

ERRORS
None.

HI STORY
cgGeErrmr was introduced in Cg 1.1.

SEE ALSO
cgSetErrorCallback, cgSetErrorHandler
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cgGetErrorCallback(3) C@ore Runtime API

NAM E
cgGeErrmrCallback — get the error callback function

SYNOPI S
#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

cgGeErrmrCallback returns the current error callback function.

EXAMPLE S
CGerrorCallbackFunc errorCB = cgGetErrorCallback();

ERRORS
None.

HI STORY
cgGeErrmrCallback was introduced in Cg 1.1.

SEE ALSO
cgSetErrorCallback
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cgGetErrorHandler(3) C@ore Runtime API

NAM E
cgGeErrmrHandler — get the error handler callback function

SYNOPI S
#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.

cgGetErrorHandler(3)

If appdataptr is notNULL then the currerdppdata pointer will be copied into the location pointed to by

appdataptr.
DESCRI PTION

cgGeaErrmrHandler returns the current error handler callback function and applicatioridp data

pointer.

EXAMPLE S
void * appdata = NULL;

CGerrorHandlerFunc errorHandler = cgGetErrorHandler( &appdata );

ERRORS
None.

HI STORY
cgGeErrmrHandler was introduced in Cg 1.4.

SEE ALSO
cgSetErrorHandler
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cgGetErrorString(3) Cg@ore Runtime API cgGetErrorString(3)

NAM E
cgGeErrmrSting — 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 therngérror condition.
DESCRI PTION

cgGeErrarSting returns a human readable error string for thergérror condition.

EXAMPLE S
const char * pCompilerError = cgGetErrorString( CG_COMPILER_ERROR );

ERRORS
None.

HI STORY
cgGeErrmrSting was introduced in Cg 1.1.

SEE ALSO
cgGetError
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cgGetFirstDependentiPameter(3) Cgore Runtime API cgGetFirstDependentParameter(3)

NAM E
cgGeFir aDependentParameter — get the first dependent parameter from a parameter

SYNOPI 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 witkna gi
parameter The rest of the members may be regtk from the first member by iterating with
cgGetNextParameter.

Dependent parameters are parameters tivattha same name as agi 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 DependentParameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParametergGetFirstParameter
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cgGetFirstEfect(3) CgCore Runtime API cgGetFirstEffect(3)

NAM E
cgGeFir 2Eff ed — get the first effect in a context

SYNOPI S
#include <Cg/cg.h>

CGeffect cgGetFirstEffect( CGcontext context );

PARAMETERS
context Thecontext from which to retrie the first effect.

RETURN VALUES
Returns the firs€CGdf et object incontext.

ReturnsNULL if context contains no effects.

DESCRI PTION
cgGaFirgEffete 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 g Eff et was introduced in Cg 1.4.

SEE ALSO
cgGetNextEfect, cgCreateEffect, cgCreateEffectFromFile, cgDg8iffect, cglsEffect, cgGetFirstProgram
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cgGetFirstEflectAnnotation(3) Cd-ore Runtime API cgGetFirstEffectAnnotation(3)

NAM E
cgGeFir Eff e¢tAnnataion — get the first annotation in an effect

SYNOPI S
#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 be vedrigsing cgGe Fir  Eff e¢Annatation. The rest
of the effects annotations can be diseered 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 Eff e¢Annataion was introduced in Cg 1.5.

SEE ALSO
cgGetNamedEffectAnnotation, cgGetNextAnnotation
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cgGetFirstEffectBrameter(3) Cgore Runtime API cgGetFirstEffectParameter(3)

NAM E
cgGeFir S Eff e¢Parameter— get the first parameter in an effect

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetFirstEffectParameter( CGeffect effect );

PARAMETERS
effect  Theeffect from which to retriee the first parameter.

RETURN VALUES
Returns the firs€CGpar améer object indf ed.

ReturnsNULL if éf et is invalid or if ef e¢ does not hae any mrameters.

DESCRI PTION
The first top-leel parameter in an effect can be reteg using cgGe Fir s Eff 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
cgGetNextParametargGetNamedEffectParameter
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cgGetFirstError(3) Cgore Runtime API cgGetFirstError(3)

NAM E
cgGeFir gErrr — get the first error condition

SYNOPI S
#include <Cg/cg.h>

CGerror cgGetFirstError( void );

PARAMETERS
None.

RETURN VALUES
Returns the first error condition that has occured sgGet Fir $Errar was last called.

ReturnsCG_NO_ERROR if no error has occurred.

DESCRI PTION
cgGeFirgErmr returns the first error condition that has occured sogGt Fir Errmr was previously
called.

EXAMPLE S
CGerror firstError = cgGetFirstError();

ERRORS
None.

HI STORY
cgGeFir gErmr was introduced in Cg 1.4.

SEE ALSO
cgSetErrorHandlecgGetError
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cgGetFirstLeafEffect®rameter(3) Cgore Runtime API cgGetFirstLeafEffectParameter(3)

NAM E
cgGeFir 4l eaf Eff e¢ Parameter — get the first leaf parameter in an effect

SYNOPI S
#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 améer object indf e¢.

ReturnsNULL if ef et is invalid or if ef e¢ does not hae any mrameters.

DESCRI PTION
cgGeFir 4l eaf Eff e¢ Parameter returns the first leaf parameter in arfeef. The combination of
cgGeaFir 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 gfj@efRmameter 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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cgGetFirstLeafBrameter(3) Cgore Runtime API cgGetFirstLeafParameter(3)

NAM E
cgGeFir 4l eaf Parameter — get the first leaf parameter in a program

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetFirstLeafParameter( CGprogram program,
CGenum name_space );

PARAMETERS
program Theprogram from which to retne the first leaf parameter.

name_space Specifid®e parameter namespace through which to itel@terentlyCG_PROGRAM and
CG_GLOBAL are supported.

RETURN VALUES
Returns the first leadEGpar améer object inpraogram.

ReturnsNULL if praagram is invalid or if pramgram does not hee any @rameters.

DESCRI PTION
cgGeFir 4l eef Parameter returns the first leaf parameter in a program. The combination of
cgGeFir 4l eaf Parameter and cgGetNetLeafParameter allw the iteration through all of the parameters
of basic data types (not structs or arrays) without recursion. See cg@ethffarameter 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 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 4l eaf Parameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextLeafParameter

3rd Berkelg Distribution 142



cgGetFirstArameter(3) Cgore Runtime API cgGetFirstParameter(3)

NAM E
cgGeFir s Parameter— get the first parameter in a program

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetFirstParameter( CGprogram program,
CGenum name_space );

PARAMETERS
program Theprogram from which to retne the first parameter.

name_space Specifid®e parameter namespace through which to itei@terentlyCG_PROGRAM and
CG_GLOBAL are supported.

RETURN VALUES
Returns the firs€CGpar améer object inpragram.

Returns zero iprmgram is invalid or if prmgram does not hee any mrameters.

Also returns zero ipramgram is a combined programTlo access the parameters of a combined program,
use cgGetProgramDomainProgram to get each domain program and thegGetiHir & Parameter on
each domain program.

DESCRI PTION
cgGeFir s Parameterreturns the first top-lel parameter in a prograncgGe Fir s Parameteris used for
recursing through all parameters in a program. See cg&Edameter 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 2 Parameterwas introduced in Cg 1.1.
SEE ALSO
cgGetNextParameter cgGetProgramDomainProgram, cgGetFirstDependeatheter,

cgGetFirstEffectParametagGetFirstParameterAnnotation
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cgGetFirst@rameterAnnotation(3) Qgore Runtime API cgGetFirstParameterAnnotation(3)

NAM E
cgGeFir 2 ParameterAnnotation — get the first annotation of a parameter

SYNOPI S
#include <Cg/cg.h>

CGannotation cgGetFirstParameterAnnotation( CGparameter param );

PARAMETERS
param  Theparameter from which to retxie the annotation.

RETURN VALUES
Returns the first annotation for therggi parameter.

ReturnsNULL if the parameter has no annotations or an error occurs.

DESCRI PTION
The annotations associated with a parameter can bevedtrigh cgGe Fir ¢ 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 2 ParameterAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetNamedParameterAnnotation, cgGetNextAnnotation
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cgGetFirstRss(3) Cdgcore Runtime API cgGetFirstPass(3)

NAM E
cgGeFir2Pass- get the first pass in a technique

SYNOPI S
#include <Cg/cg.h>

CGpass cgGetFirstPass( CGtechnique tech );

PARAMETERS
tech Thetechnique from which to retrie the first pass.

RETURN VALUES
Returns the firs€CGpassobject inted.

ReturnsNULL if ted contains no passes.

DESCRI PTION
cgGaFirgPassis used to begin iterationver all 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
cgGeFirgPassvas introduced in Cg 1.4.

SEE ALSO
cgGetNextPass, cgGetNamedPass, cglsPass, cgGetFirstPassAnnotation
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cgGetFirstA@ssAnnotation(3) Cg@ore Runtime API cgGetFirstPassAnnotation(3)

NAM E
cgGeFir gPassAnnotation- get the first annotation of a pass

SYNOPI S
#include <Cg/cg.h>

CGannotation cgGetFirstPassAnnotation( CGpass pass );

PARAMETERS
pass Theass 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 bevegtnising cgGe Fir ¢ 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 ipassis 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
SYNOPI S
#include <Cg/cg.h>
CGprogram cgGetFirstProgram( CGcontext context );
PARAMETERS
contxt Thecontext from which to retriee te first program.
RETURN VALUES

Returns the firs€CGpragram object incontext.
ReturnsNULL if context contains no programs or an error occurs.

DESCRI PTION
cgGeFirgPrmgram is used to begin iterationver al of the programs contained within a caxtte 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
cgGe Fir 2 Pramgram was introduced in Cg 1.1.
SEE ALSO

cgGetNextProgram, cgCreateProgram, cgDestroyProgram, cglsProgram, cgGetFirstEffect
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cgGetFirstProgramAnnotation(3) @ypre Runtime API cgGetFirstProgramAnnotation(3)

NAM E
cgGeFir 2 PrmgramAnnotation — get the first annotation of a program

SYNOPI S
#include <Cg/cg.h>

CGannotation cgGetFirstProgramAnnotation( CGprogram program );

PARAMETERS
program Theprogram from which to retne 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 bewvestrising cgGe Fir ¢ PrmgramAnnotation. The
remainder of the prograsi’'annotations can be disegred 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) @ypre Runtime API cgGetFirstSamplerState(3)

NAM E
cgGaFirgSamplerSate— get the first sampler state definition in a context

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetFirstSamplerState( CGcontext context );

PARAMETERS
contxt Thecontext from which to retriee the first sampler state definition.

RETURN VALUES
Returns the firsCGaaeobject incontext.

ReturnsNULL if context contains no programs or an error occurs.

DESCRI PTION
cgGaFirgSamplerSateis 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
cgGeFiraSamplerSatewas introduced in Cg 1.4.

SEE ALSO
cgGetNextState, cgGetNamedSamplerState
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cgGetFirstSamplerStateAssignment(3) Qure Runtime API cgGetFirstSamplerStateAssignment(3)

NAM E
cgGeFirsSamplerSateA ssgnment — get the first state assignment in a sampler_state block

SYNOPI S
#include <Cg/cg.h>

CGstateassignment ¢ gGetFirstSamplerStateAssignment( CGparameter param );

PARAMETERS
param  Thesampler parameter from which to retedhe first state assignment.

RETURN VALUES
Returns the firsCGaaeassgnment object assigned tpar am.

ReturnsNULL if param has nosampler sateblock or an error occurs.

DESCRI PTION
cgGaFirgSamplerSateAssgnment is used to begin iteratiorver all of the state assignments contained
within asampler daeblock assigned to a parameter in diedffile. 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 s SamplerSateA ssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetNextStateAssignment, cglsStateAssignment
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cgGetFirstState(3) Cgore Runtime API cgGetFirstState(3)

NAM E
cgGaFirgSae- get the first state definition in a context

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetFirstState( CGcontext context );

PARAMETERS
context Thecontext from which to retne the first state definition.

RETURN VALUES
Returns the firsCGaaeobject incontext.

ReturnsNULL if context contains no state definitions or an error occurs.

DESCRI PTION
cgGaFirgSaeis used to begin iteratiorver al of the state definitions contained within a comteSee
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
cgGeaFirgSaewas introduced in Cg 1.4.

SEE ALSO
cgGetNextState, cgGetNamedState, cglsState
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cgGetFirstStateAssignment(3) Cgre Runtime API cgGetFirstStateAssignment(3)

NAM E
cgGaFirgSaeAssgnment — get the first state assignment in a pass

SYNOPI S
#include <Cg/cg.h>

CGstateassignment cgGetFirstStateAssignment( CGpass pass );

PARAMETERS
pass Thepass from which to retne the first state assignment.

RETURN VALUES
Returns the firsCGdaeassgnment object inpass

ReturnsNULL if passcontains no state assignments or an error occurs.

DESCRI PTION
cgGaFirgSaeAssgnment is used to begin iteratiorver al 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 ipassis not a valid pass.

HI STORY
cgGeFirgSaeA ssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetNextStateAssignment, cglsStateAssignment
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cgGetFirstStruct®ameter(3) Cgore Runtime API cgGetFirstStructParameter(3)

NAM E
cgGeFir 2 SrucParameter — get the first child parameter from a struct parameter
SYNOPI S
#include <Cg/cg.h>
CGparameter cgGetFirstStructParameter( CGparameter param );
PARAMETERS
param  Specifiegshe struct parameterThis parameter must be of typgG_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
cgGeFir2SruaParameter returns the first member parameter of a struct param@étesr 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 SruaParameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParametergGetFirstParameter
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cgGetFirst&chnique(3) Cgcore Runtime API cgGetFirstTechnique(3)

NAM E
cgGeFirgaTechnigue- get the first technique in an effect

SYNOPI S
#include <Cg/cg.h>

CGtechnique cgGetFirstTechnique( CGeffect effect );

PARAMETERS
effect  Theeffect from which to retriee the first technique.

RETURN VALUES
Returns the firs€Gtedniqueobject indf e¢.

ReturnsNULL if f @& contains no techniques or an error occurs.

DESCRI PTION
cgGeFirgTechniqueis 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
cgGeFirgTechniquewas introduced in Cg 1.4.
SEE ALSO
cgGetFirstEchniqueAnnotation, cgGetNamedTechnigueAnnotation, cgQerdiehnique,

cgGetNameddchnique, cg#®lidate®Bchnique, cgGetdsEchnique, cgGetchniqueEffect,
cgGetTechniqueName, cglsTechnique
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cgGetFirstechniqueAnnotation(3) Cgore Runtime API cgGetFirstTechniqueAnnotation(3)

NAM E
cgGeFirgTechnigueAnnotation— get the first annotation of a technique

SYNOPI S
#include <Cg/cg.h>

CGannotation cgGetFirstTechniqueAnnotation( CGtechnique tech );

PARAMETERS
tech Thetechnique from which to retie the annotation.

RETURN VALUES
Returns the first annotation in thergi technique.

ReturnsNULL if the technique has no annotations or an error occurs.

DESCRI PTION
The annotations associated with a technique can bevestiising cgGe Fir a 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
cgGeFirgTechnigueAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetNamedTechniqueAnnotation, cgGetNextAnnotation
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cgGetFloatAnnotationdMues(3) Cdgcore Runtime API cgGetFloatAnnotationValues(3)

NAM E
cgGeaFloaAnnatationValues- get a float-valued annotati@values

SYNOPI S
#include <Cg/cg.h>

const float * cgGetFloatAnnotationValues( CGannotation ann,
int * nvalues );

PARAMETERS
ann Theannotation from which the values will be reted.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arrayfbda values. Thenumber of values in the array is returned viarbaues
parameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGeaFloaAnnataionValuesallows the application to retre the 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
cgGeaFloaAnnatationValueswas introduced in Cg 1.4.
SEE ALSO
cgGetAnnotationype, cgGetintAnnotationValues, cgGetStringAnnotatiaio,

cgGetBoolAnnotationValues
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cgGetFloatStateAssignmerahes(3) Cdgcore Runtime API cgGetFloatStateAssignmentValues(3)

NAM E
cgGaFlod SaeAssgnmentValues- get a float-valued state assignmsntilues

SYNOPI S
#include <Cg/cg.h>

const float * cgGetFloatStateAssignmentValues( CGstateassignment sa,
int * nvalues );

PARAMETERS
sa Thestate assignment from which the values will be re¢de

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 anmidable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGaFloda SaeA ssgnmentValuesallows the application to retwe thevalue(s) of a floating-point typed
state assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
float type.

HI STORY
cgGaFloda SaeAssgnmentValueswas introduced in Cg 1.4.

SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetintStateAssigatuestV
cgGetBoolStateAssignmerdlies, cgGetStringStateAssignmesitie,
cgGetProgramStateAssignmeatie, cgGetSamplerStateAssignmeaitié,
cgGetextureStateAssignmentValue
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cgGetintAnnotation®lues(3) Cdgcore Runtime API cgGetintAnnotationValues(3)

NAM E
cgGdl ntAnnatationValues- get an integer-valued annotatievalues

SYNOPI S
#include <Cg/cg.h>

const int * cgGetIntAnnotationValues( CGannotation ann,
int * nvalues );

PARAMETERS
ann Theannotation from which the values will be reted.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arrayiot values. Thenumber of values in the array is returned vianbhaues
parameter.

ReturnsNULL if no values areailable. nvalueswill be 0.

DESCRI PTION
cgGdl ntAnnatationValuesallows 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 ntAnnatationValueswas introduced in Cg 1.4.
SEE ALSO
cgGetAnnotationype, cgGetFloatAnnotationValues, cgGetStringAnnotataay,

cgGetBoolAnnotationValues
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cgGetintStateAssignmenrallies(3) Cdgcore Runtime API cgGetintStateAssignmentValues(3)

NAM E
cgGdl ntSaeA ssgnmentValues- get an int-valued state assignmenglues

SYNOPI S
#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 vianbhaues
parameter.

ReturnsNULL if an error occurs or if no values anmidable. nvalueswill be 0in the latter case.

DESCRI PTION
cgGdl ntSateA ssgnmentValuesallows the application to retrie te value(s) of an integer typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of an
integer type.

HI STORY
cgGdl ntSateA ssgnmentValueswas introduced in Cg 1.4.

SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV
cgGetBoolStateAssignmerdlies, cgGetStringStateAssignmesitie,
cgGetProgramStateAssignmeatie, cgGetSamplerStateAssignmeaitié,
cgGetxtureStateAssignmentValue
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cgGetLastErrorString(3) Cgore Runtime API cgGetlLastErrorString(3)

NAM E
cgGdl agErrarSting - get the current error condition

SYNOPI S
#include <Cg/cg.h>

const char * cgGetLastErrorString( CGerror * error );

PARAMETERS
error Apointer to aCGemar variable for returning the last error code.

RETURN VALUES
Returns the last error string.

ReturnsNULL if there was no error.

If emar is notNULL , the last error code will be returned in the location specifiegmuyr. This is the
same value that would be returned by cgGetError.

DESCRI PTION
cgGdl agErrarSting returns the current error condition and error condition stritig.gmilar to calling
cgGetErrorString with the result of cgGetErrétoweve in certain cases the error string may contain more
i nformation about the specific error that last ocurred than what cgGet ErrorString would return.

EXAMPLE S
CGerror error;
const char* errorString = cgGetLastErrorString( &error );

ERRORS
None.

HI STORY
cgGdl atErrarSting was introduced in Cg 1.2.

SEE ALSO
cgGetErroycgGetErrorString
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cgGetLastListing(3) Cgore Runtime API cgGetlLastListing(3)

NAM E
cgGdl adl iging — get the current listing text
SYNOPI S
#include <Cg/cg.h>
const char * cgGetLastListing( CGcontext context );
PARAMETERS
context 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 agtliding is only guaranteed to bekd until the next Cg entry
point not related to error reporting is callellor 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 cgGél agliging allows applications and custom state
managers to query the listing text.

cgGdl agdl iging returns the currrent listing string for thevgi 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
cgGdl agdl 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
cgGdl ockingPdlicy - get locking policy

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetLockingPolicy( void );

PARAMETERS
None.

RETURN VALUES
Returns an enumerant indicating the current locking yolic

DESCRI PTION
cgGdl okingPdlicy returns an enumerant indicating the current locking pdiar 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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cgGetMatrixRirameter(3) Cgore Runtime API cgGetMatrixParameter(3)

NAM E
cgGeaM atrixParameter — gets the values from a matrix parameter

SYNOPI 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 cgGeM arixParameter functions retrige the value of a gen matrix parameter The functions are
available in various combinations.

There are versions of each function thaketait, floa or double values signified by thé, f or d in the
function name.

There are versions of each function that specify the order in which malwiesvshould be written to the
array Row-major copying is indicated lry while column-major is indicated hy

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_APARAM_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 cgGeM atrixParameterfunctions were introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParametergibatParameterValues
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cgGetMatrixRirameterOrder(3) Cgore Runtime API cgGetMatrixParameterOrder(3)

NAM E
cgGeaM atrixParameterOrder — get the rav or column order of a matrix parameter

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetMatrixParameterOrder( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
ReturnsCG_ROW_MAJOR for a row-major matrix parameter.

ReturnsCG_COL UM N_MAJOR for a column-major matrix parameter.
ReturnsCG_UNKNOWN for a parameter that is not a matrix.

DESCRI PTION
cgGeaM atrixParameterOrder returns the na or column order of a matrix parameter.
The Cg compiler supports #pragna pack matix(row_major) or #pragna
pack_matrix(cdumn_mgar) for specifying the order of matrix parameteRow-major order is the Cg
default.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter param is not
a matrix parameter.

HI STORY
cgGeaM atrixParameterOrder was introduced in Cg 2.2.

SEE ALSO
cgGetMatrixParameteegGetMatrixSize
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cgGetMatrixRirameterdc(3) Cg@ore Runtime API cgGetMatrixParameterdc(3)

NAM E
cgGeaM atrixParameterdc — get the values from a matrix parameter

SYNOPI S
#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
cgGeaM atrixParameterdc retrieves the walues of the gen matrix parameter using column-major
ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_APARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeaM atrixParameterdcwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRirameterdr(3) Cg@ore Runtime API cgGetMatrixParameterdr(3)

NAM E
cgGeaM atrixParameterdr — get the values from a matrix parameter
SYNOPI S
#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
cgGeaM atrixParameterdr retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_APARAM_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
cgGeaM atrixParameterfc — get the values from a matrix parameter

SYNOPI 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 mwst $ee equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGeaM atrixParameterfc retrieves the values of the gén matrix parameter using column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FAPARAM_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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cgGetMatrixRirameterfr(3) Cgoore Runtime API cgGetMatrixParameterfr(3)

NAM E
cgGeaM atrixParameterfr — get the values from a matrix parameter
SYNOPI 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 mwst $ee equal to
the number of rows in the matrix times the number of columns in the matrix.

RETURN VALUES
None.

DESCRI PTION
cgGeaM atrixParameterdr retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_APARAM_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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cgGetMatrixRirameteric(3) Cgore Runtime API cgGetMatrixParameteric(3)

NAM E
cgGeM atrixParameteric — get the values from a matrix parameter

SYNOPI 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
cgGeaM atrixParameteric retrieves the values of the géen matrix parameter using column-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_FAPARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeaM atrixParameteric was introduced in Cg 1.4.

SEE ALSO
cgGetParameterRows, cgGetParameterColumns, cgGetMatrixParag@ttParameterValues
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cgGetMatrixRirameterir(3) Cgoore Runtime API cgGetMatrixParameterir(3)

NAM E
cgGeaM atrixParameterr — get the values from a matrix parameter
SYNOPI 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
cgGaM atrixParameterir retrieves the values of the gén matrix parameter using row-major ordering.

EXAMPLE S
to-be-written

ERRORS
CG_NOT_MATRIX_APARAM_ERMROR is generated iparam is not a matrix parameter.

CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGeaM atrixParameterir 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
cgGeaM atrixSze- get the size of one dimension of an array parameter

SYNOPI S
#include <Cg/cg.h>

void cgGetMatrixSize( CGtype type,
int * nrows,
int * ncols );

PARAMETERS
type Thetype enumerant.

nrovs  Apointer to the location where the number of rows ttygaehas will be written.
ncols Apointer to the location where the number of columnstihas will be written.

RETURN VALUES
None.

DESCRI PTION
cgGeaM atrixSze writes the number of rows and columns contained by the specified matrix type into
nrows and ncas locations respeactély. If typeis not a matrix enumerant typ@,is written as both the
rows and columns size.

Contrast this routine with cgGetTypeSizes where the numbewsfand columns will be set trow and
1 column for both scalar and non-numeric types but émtar types, the number of rows and columns will
be set tdl row and N columns wherd is the number of components in the vector.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGeM atrixSzewas introduced in Cg 1.5.

SEE ALSO
cgGetMatrixParameterOrder cgGetArraybtalSize, cgGetArrayDimension, cgGetArrayBmeter,
cgGetTypeSizes
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cgGetNamedEéct(3) CgCore Runtime API cgGetNamedEffect(3)

NAM E
cgGaNamedEff e¢ — get an effect from a context by name

SYNOPI S
#include <Cg/cg.h>

CGeffect cgGetNamedEffect( CGcontext context,
const char * name );

PARAMETERS
context Thecontext from which to retne the effect.

name Thename of the effect to retrie.

RETURN VALUES
Returns the named effect if found.

ReturnsNULL if context has no effect correspondingriameor if an error occurs.

DESCRI PTION
The effects in a context can be retag directly by name usinggGeNamedEff e¢. The effect names can
be discoered by iterating through the cortks dfects (see cgGetFirstiett and cgGetNdEffect) 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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cgGetNamedEéctAnnotation(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 retrige 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¢Annatation. The names of a ffct's annotations can be diseered by iterating
through the annotations (see cgGetFirstEffectAnnotation and cg@Ammtation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGeffect effect */
CGannotation ann = cgGetNamedEffectAnnotation( effect, "Apple" );

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

CG_INVALID_POINTER_ERROR is generated ifameis NULL .

HI STORY
cgGaNamedEff e¢Annatation was introduced in Cg 1.5.

SEE ALSO
cgGetFirstEffectAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedEffectitameter(3) Cgore Runtime API cgGetNamedEffectParameter(3)

NAM E
cgGaNamedEff e¢ Parameter — get an effect parameter by name

SYNOPI S
#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 afe€t can be retrieed drectly by name usinggGeNamedEff e¢Parameter. The
names of the parameters in a effect can be dsed by iterating through the fett's parameters (see
cgGetFirstEffectParameter and cgGetNextParameter), calling cgGetParameterName for each one in turn.

The given name may be of the fornfdo.bar[2]”, which retrieves 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
cgGaNamedEff e¢ Parameterwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstEffectParametagGetNextParametergGetParameterName, cgGetNamedParameter
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cgGetNamed&ameter(3) Cgore Runtime API cgGetNamedParameter(3)

NAM E
cgGeNamedParameter — get a program parameter by name

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetNamedParameter( CGprogram program,
const char * name );

PARAMETERS
program Theprogram from which to retne 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 correspondingaioe

DESCRI PTION
The parameters of a program can be reddelirectly by name usinggGe&NamedParameter. The names
of the parameters in a program can be diawul by iterating through the programparameters (see
cgGetNextParameter), calling cgGetParameterName for each one in turn.

The parameter name does novénd be mmplete name for a leaf node paramefesr example, if you
have Oy program with the following parameters :

struct FooStruct
{
float4 A;
float4 B;

I3

struct BarStruct

{
3

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

FooStruct Foo[2];

f* .

A handle to an of the non-leaf arrays or structs can be directly obtained by using the ap propriate 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 wiliGeNamedParameter
given the abee Gy program :

"Bar"

"Bar[1]"
"Bar[1].Foo"
"Bar[1].Foo[0]"
"Bar[1].Foo[0].B"

EXAMPLE S
to-be-written

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

HI STORY
cgGaNamedParameterwas introduced in Cg 1.1.

SEE ALSO
cglsParametergGetFirstParametecgGetNextParameteggGetArrayParametecgGetParameterName

3rd Berkelg Distribution 176



cgGetNamed&ameterAnnotation(3) Qgore Runtime API cgGetNamedParameterAnnotation(3)

NAM E
cgGaNamedParameterAnnotation — get a parameter annotation by name
SYNOPI 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 correspondimgtoe

DESCRI PTION
The annotations associated with a parameter can be vedtrigirectly by name using
cgGaNamedParameterAnnotation. The names of a parameteranotations can be disesred by
iterating through the annotations (see cgGetFRarstiieterAnnotation 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
cgGaNamedParameterAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetFirstParameterAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamed&ss(3) Cdgcore Runtime API cgGetNamedPass(3)

NAM E
cgGaNamedPass- get a technique pass by name

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
tech Thetechnique from which to retre te pass.

name Thename of the pass to retre

RETURN VALUES
Returns the named pass from the technique.

ReturnsNULL if the technique has no pass correspondinatne

DESCRI PTION
The passes of a technique can be nadedirectly by name usinggGe@NamealPass The names of the
passes in a technique can be disoed by iterating through the technigsigasses (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
cgGaNamedPasswvas 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 correspondintatoe

DESCRI PTION
The annotations associated with a pass can be vegtriedirectly by name using
cgGaNamedPassAnnotation The names of a passinnotations can be disegred by iterating through
the annotations (see cgGetFiasBAnnotation and cgGetNextAnnotation), calling cgGetAnnotationName
for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGpass pass */
CGannotation ann = cgGetNamedPassAnnotation( pass, "Apple" );

ERRORS
CG_INVALID_PASS_HANDLE_ ERROR is generated ipassis not a valid pass.

HI STORY
cgGaNamedPassAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstPassAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedProgramAnnotation(3) Cgre Runtime API cgGetNamedProgramAnnotation(3)

NAM E
cgGaNamedPrmgramAnnotation — get a program annotation by name
SYNOPI S
#include <Cg/cg.h>
CGannotation cgGetNamedProgramAnnotation( CGprogram program,
const char * name );
PARAMETERS

program Theprogram from which to retne 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 wvegtriedirectly by name using
cgGaNamedPrmgramAnnotation. The names of a prograsnanotations can be disegred by iterating
through the annotations (see cgGetFirstProgramAnnotation and cg®&tNetation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGprogram program */
CGannotation ann = cgGetNamedProgramAnnotation( program, "Apple" );

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated ipramgram is not a valid program handle.

HI STORY
cgGaNamedPrmgramAnnotation was introduced in Cg 1.4.

SEE ALSO
cgGetFirstProgramAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedPrograraPameter(3) Cgore Runtime API cgGetNamedProgramParameter(3)

NAM E
cgGaNamedPrmgramParameter — 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 retne the parameter.

name_space Specifid® namespace of the parameter to iterate throGgincentlyCG_PROGRAM and
CG_GLOBAL are supported.

name Specifiethe name of the parameter to retee

RETURN VALUES
Returns the named parameter from the program.

ReturnsNULL if the program has no parameter correspondinaioe

DESCRI PTION
cgGaNamedPrmgramParameter is essentially identical to cgGetNamedParameter except it limits the
search of the parameter to the name space specifizahig space

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGaNamedPrmgramParameterwas 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 retrige 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 efect file, can
be retrized directly by name usinggGe&NamedSamplerSate

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 ilameis NULL .

HI STORY
cgGaNamedSamplerSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateArraySamplerState , cgCreateSamplerState, cgGetFirstSamplerState, cgSetSamplerState
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cgGetNamedSamplerStateAssignment(3) Qoge Runtime API cgGetNamedSamplerStateAssignment(3)

NAM E
cgGaNamedSamplerSaeA ssgnment — get a sampler state assignment by name
SYNOPI S
#include <Cg/cg.h>
CGstateassignment cgGetNamedSamplerStat eAssignment( 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 wdmpler parameteras ecified with asampler dae
block in an effect file, can be retvil directly by name usinggGe&NamedSamplerSateA ssgnment.
The names of the sampler state assignments can beaetdyy iterating through the samptedate
assignments (see cgGetFirstSamplerStateAssignment and cgGetNextStateAssignment),
cgGetSamplerStateAss ignmentState 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
cgGaNamedSamplerSaeA ssgnment was introduced in Cg 1.4.

SEE ALSO

calling

cglsStateAssignment, cgGetFirstSamplerStateAssignment, cgGetNextStateAssignment, cgGetStateName
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cgGetNamedState(3) QZpre Runtime API cgGetNamedState(3)

NAM E
cgGaNamedSate— get a context state by name

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetNamedState( CGcontext context,
const char * name );

PARAMETERS
context 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 remikdirectly by name usinggGegNamedSae The names of the states
in a contet can be discsered by iterating through the cortess 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
cgGaNamedSatewas 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
cgGaNamedSaeAssgnment — get a pass state assignment by name
SYNOPI S
#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 correspondimaie

DESCRI PTION
The state assignments of a pass can be vedridrectly by name usinggGeNamedSateAssgnment.
The names of the state assignments in a pass can beetiscdy iterating through the passtate

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
cgGaNamedSateA ssgnment was introduced in Cg 1.4.
SEE ALSO
cglsStateAssignment, cgGetFirstStateAssignment, cgQtShteAssignment,

cgGetStateAssignmentState, cgGetStateName
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cgGetNamedStructPameter(3) Cgore Runtime API cgGetNamedStructParameter(3)

NAM E
cgGeNamedSr ud Parameter — get a struct parameter by name

SYNOPI S
#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 correspondingn@

DESCRI PTION
The member parameters of a struct parameter may be vedtridirectly by name using
cgGaNamed Sr ud Parameter.

The names of the parameters in a struct may be wdi®zb by iterating through the strustimember
parameters (see cgGetFirstStructParameter and cgdedkEmeter), and calling cgGetRmeterName 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
cgGaNamed Sruad Parameterwas introduced in Cg 1.2.

SEE ALSO
cgGetFirstStructParametegGetNextParameteggGetParameterName
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cgGetNamedSul#Pameter(3) Cgore Runtime API cgGetNamedSubParameter(3)

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

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
param  Aggrgae parameter.

name Namef the parameter inside the aggpe parameter (param) being requested.

RETURN VALUES
Returns the named parameter.

ReturnsNULL if param has no parameter correspondingname

DESCRI PTION
cgGaNamedSutParameter is a generalized parameter getter function that will redriparameters,
including deep parameters, of an aggte parameter type such as a structure or an array.

EXAMPLE S
CGparameter parent = cgGetNamedParameter( program, "som eParameter" );
CGparameter deepChild = cgGetNamedSubParame ter( parent, "foo.list[3].item" );

/* Note: 'deepChild’ is the same parameter returned by:
cgGetNamedParameter( program, "someParameter.foo.list[3].item" ); */

ERRORS
None.

HI STORY
cgGaNamedSutParameterwas introduced in Cg 1.5.

SEE ALSO
cgGetNamedParametegGetNamedStructParametegGetArrayParameter
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cgGetNameddchnique(3) Cgcore Runtime API cgGetNamedTechnique(3)

NAM E
cgGaNamedTechnique— get an effecs technique by name

SYNOPI S
#include <Cg/cg.h>

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

PARAMETERS
effect  Theeffect from which to retriee the technique.

name Thename of the technique to retree

RETURN VALUES
Returns the named technique from the effect.

ReturnsNULL if the effect has no technique correspondingame

DESCRI PTION
The techniques of an effect can be retikedirectly by name usinggGeaNamedTechnique The names
of the techniques in a fett can be disa@red by iterating through the fett's techniques (see
cgGetFirstTechnique and cgGetNextTechnique), calling cgGetTechniqueName for each one in turn.

EXAMPLE S
to-be-written

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

HI STORY
cgGaNamedTechniquewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechnique, cgGetNextTechnique, cgGetTechniqueName
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cgGetNamedachniqueAnnotation(3) Cgore Runtime API cgGetNamedTechnigueAnnotation(3)

NAM E
cgGaNamedTechniqueAnnotation— 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 retie the annotation.

name Thename of the annotation to retree

RETURN VALUES
Returns the named annotation.

ReturnsNULL if the technique has no annotation correspondintame

DESCRI PTION
The annotations associated with a technique can be veetrigirectly by name using
cgGaNamedTechniqueAnnotation The names of a techniggseanotations can be disegred by
iterating through the annotations (see cgGetFaddimiqueAnnotation and cgGetNextAnnotation), calling
cgGetAnnotationName for each one in turn.

EXAMPLE S
/* fetch annotation "Apple" from CGtechnique technique */
CGannotation ann = cgGetNamedTechniqueAnnotation( technique, "Apple" );

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGaNamedTechniqueAnnotationwas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechniqueAnnotation, cgGetNextAnnotation, cgGetAnnotationName
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cgGetNamedUseype(3) CgCore Runtime API

NAM E
cgGaNamedUserType— get enumerant associated with type name

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetNamedUserType( CGhandle handle,
const char * name );

PARAMETERS
handle TheCGpragram or CGdf e¢ 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 re turns the enumerant associated with the named type defined in the con stuct

associated withandle which may be £Gprogram or CGdf et¢.

For a gven type name, the enumerant returned by this entry point is gua ranteed to be identical if called

cgGetNamedUserType(3)

with either anCGdf e¢ handle, or £Gprmgram that is defined within that effect.

If two programs in the same cortedefine a type using iden tical 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) CdgCore Runtime API cgGetNextAnnotation(3)

NAM E
cgGaNextAnnatation — iterate through annotations

SYNOPI 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 wit h the annotated object.

ReturnsNULL whenann is the last annotation.

DESCRI PTION
The annotations associated with a parameess, technique, or program can be iteratest by using
cgGeaNextAnnaotation.

Note that no specific order of vexsal is defined by this mechanism. The only guarantee is that each
annotation will be visited exactly once.

EXAMPLE S
CGannotation ann = cgGetFirstParameterAnnotation( param );
while(ann)
{
/* do something with ann */
ann = cgGetNextAnnotation( ann );

}
ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.
HI STORY
cgGaNextAnnatation was introduced in Cg 1.4.
SEE ALSO
cgGetFirstArameterAnnotation, cgGetFirstPassAnnotation, cgGetErhtiqueAnnotation,
cgGetFirstProgramAnnotation, cgGetNamedParameterAnnotation, cgGetNsssadRotation,

cgGetNamedTechniqueAnnotation, cgGetNamedProgramAnnotation, cglsAnnotation
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cgGetNextEfect(3) CgCore Runtime API cgGetNextEffect(3)

NAM E
cgGaNextEff et — 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 contextiternal sequence of effects.
ReturnsNULL whendf et is the last effect in the context.

DESCRI PTION
The effects within a context can be iteratedravith cgGeNextEff et.

Note that no specific order of Wasal is defined by this mechanismihe only guarantee is that eacfeef
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
cgGeaNextEff et was introduced in Cg 1.4.

SEE ALSO
cgGetFirstEffect
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cgGetNextLeafBrameter(3) Cgore Runtime API cgGetNextLeafParameter(3)

NAM E
cgGeaNextl eaf Parameter — get the next leaf parameter in a program or effect

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetNextLeafParameter( CGparameter param );

PARAMETERS
param  Theurrent 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 net ha
ary more leaf parameters.

DESCRI PTION
cgGeaNextl eaf Parameter returns the next leaf parameter (not struct or array parameters) following a
given leaf parameter.

In a similar mannerthe leaf parameters in anfedft 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
cgGeNextl. eaf Parameterwas introduced in Cg 1.1.
SEE ALSO

cgGetFirstLeafParametegGetFirstLeafEffectParameter

3rd Berkelg Distribution 193



cgGetNextRrameter(3) Cgore Runtime API cgGetNextParameter(3)

NAM E
cgGeaNextParameter — iterate through a progragor dfect’s parameters

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetNextParameter( CGparameter current );

PARAMETERS
current  Thecurrent parameter.

RETURN VALUES
Returns the next parameter in the program or eff@dernal sequence of parameters.

ReturnsNULL whencurrent is the last parameter in the program or effect.

DESCRI PTION
The parameters of a program orfeef can be iterated ver using cgGeéNextParameter with
cgGetFirstParameterr agGetArrayParameter.

Similarly, the parameters in an effect can be iterates siarting with a call to cgGetFirstEffectParameter.

Note that no specific order of vexsal is defined by this mechanism. The only guarantee is that each
parameter will be visited exactly once.

EXAMPLE S
void RecurseParams( CGparameter param )

{
if(!param)
return;

do
{

switch(cgGetParameterType(param))

{
case CG_STRUCT :

RecurseParams(cgGetFirstStructParameter(param));
break;

case CG_ARRAY :
{

int ArraySize = cgGetArraySize(param, 0);
int i;
for(i=0; i < ArraySize; ++i)
RecurseParams(cgGetArrayParameter(param, i));
}

break;

default :
/* Do stuff to param */

}

} while((param = cgGetNextParameter(param)) != 0);
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cgGetNextRrameter(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
cgGeaNextParameterwas introduced in Cg 1.1.

SEE ALSO
cgGetFirstParameter cgGetFirstEffectParameter cgGetFirstStructParameter cgGetArrayParameter,
cgGetParameterType
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cgGetNextRss(3) Cdgcore Runtime API

NAM E
cgGeaNextPass- iterate through the passes in a technique

SYNOPI S
#include <Cg/cg.h>

CGpass cgGetNextPass( CGpass pass );

PARAMETERS
pass Theurrent pass.

RETURN VALUES
Returns the next pass in the techniguaernal sequence of passes.

ReturnsNULL whenpassis the last pass in the technique.

DESCRI PTION
The passes within a technique can be iteratedusing cgGeNextPass

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 ipassis not a valid pass.

HI STORY
cgGeaNextPassavas introduced in Cg 1.4.

SEE ALSO
cgGetFirstPass, cgGetNamedPass, cglsPass
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cgGetNatProgram(3) Cd-ore Runtime API cgGetNextProgram(3)

NAM E
cgGeaNextPrmgram — iterate through programs in a context
SYNOPI S
#include <Cg/cg.h>
CGprogram cgGetNextProgram( CGprogram program );
PARAMETERS
program Theurrent program.
RETURN VALUES

Returns the next program in the contextternal sequence of programs.
ReturnaNULL whenpragram is the last program in the context.

DESCRI PTION
The programs within a context can be iterateet by using cgGe Next Prmgram.

Note that no specific order of vexsal is defined by this mechanism. The only guarantee is that each
program will be visited exactly once. No guarantees can be made if programs are generated or deleted
during iteration.

EXAMPLE S
CGprogram program = cgGetFirstProgram( context );
while( program )

/* do something with program */
program = cgGetNextProgram( program )

}
ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.
HI STORY
cgGeaNextPrmgram was introduced in Cg 1.1.
SEE ALSO

cgGetFirstProgram, cgCreateProgram, cgDestroyProgram, cglsProgram
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cgGetNatState(3) Cdgcore Runtime API cgGetNextState(3)

NAM E
cgGaNextSae— iterate through states in a context

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetNextState( CGstate state );

PARAMETERS
state Thesurrent state.

RETURN VALUES
Returns the next state in the contextternal sequence of states.

ReturnsNULL whendaeis the last state in the context.

DESCRI PTION
The states within a context can be iterategt asingcgGeNextSae

Note that no specific order of &sal is defined by this mechanismhe only guarantee is that each state
will be visited exactly once. No guarantees can be made if states are created or deleted during iteration.

EXAMPLE S
CGstate state = cgGetFirstState( context );
while( state )

{

/* do something with state */
state = cgGetNextState( state )

}

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

HI STORY
cgGaNextSIatewsas 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
SYNOPI S
#include <Cg/cg.h>
CGstateassignment cgGetNextStateAssignment( CGstateassignment sa );
PARAMETERS
sa Thecurrent state assignment.
RETURN VALUES

Returns the next state assignment in the pass’ internal s equence of state assignments.
ReturnsNULL whenpragis the last state assignment in the pass.

DESCRI PTION
The state assignments within a pass can be iteragethpusing cgGeNext SaeA ssgnment.

Stat e 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 ifais not a valid state assignment.

HI STORY
cgGaNextSateAssgnment was introduced in Cg 1.4.

SEE ALSO
cgGetFirstStateAssig nment, cgGetNamedStateAssignment, cglsStateAssignment
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cgGetNextEchnique(3) Cgcore Runtime API cgGetNextTechnique(3)

NAM E
cgGaNextTechnique- iterate through techniques in a effect

SYNOPI S
#include <Cg/cg.h>

CGtechnique cgGetNextTechnique( CGtechnique tech );

PARAMETERS
tech Thecurrent technique.

RETURN VALUES
Returns the next technigue in the effeatternal sequence of techniques.

ReturnaNULL whented is the last technique in the effect.

DESCRI PTION
The techniques within a effect can be iteratedt asingcgGeNextTechnique

Note that no specific order of vexsal is defined by this mechanism. The only guarantee is that each
technique will be visited exactly once.

EXAMPLE S
CGtechnique tech = cgGetFirstTechnique( effect );
while( tech)

{

/* do something with tech */
tech = cgGetNextTechnique( tech )

}

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGeaNextTechniquewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstTechnique, cgGetNamedTechnique
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cgGetNumConnectedTaPameters(3) Cg@ore Runtime API cgGetNumConnectedToParameters(3)

NAM E
cgGaNumConnet¢edToParameters— 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 connecpsd am.

Returnsif an error occurs.

DESCRI PTION
cgGaNumConnet¢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
cgConnectParametagGetConnectedParametegGetConnectedToParameter
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cgGetNumDependentAnnotaticsRmeters(3) CGore Runtime APIcgGetNumDependentAnnotationParameters(3)

NAM E
cgGaNumDependentAnnatationParameters — get the number of &fct parameters on which an
annotation depends

SYNOPI S
#include <Cg/cg.h>

int cgGetNumDependentAnnotationParameters( CGannotation ann );

PARAMETERS
ann Theannotation handle.

RETURN VALUES
Returns the number of parameters on wiaich depends.

DESCRI PTION
Annotations in CgFX files may include references to one or méget gfarameters on the right hand side
of  the annotation that are used for computing the annotsition\alue.
cgGaNumDependentAnnatationParameters returns the total number of such parameters.
cgGetDependentAnnotationParameter can then be used to iteratieese parameters.

This information can be useful for appli cations that wish to cacheathess/of annotations so that yhen
de termine which annotations may change as the result of changing a partic ular paraaheter’

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HI STORY
cgGaNumDependentAnnatationParameterswas introduced in Cg 1.4.

SEE ALSO
cgGetDependentAnnotationParametglGetNumDependentStateAssignmentParameters
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cgGetNumDependentProgramArrayState ASxirferNEtabepseBe(EProgramArray StateAssignmentParameters(3)

NAM E
cgGaNumDependent ProgramAmray StateAssignmenfarameters — get the number of parameters on
which a state assignmentalue depends

SYNOPI S
#include <Cg/cg.h>

int cgGetNumDependentProgramArrayStateA ssignmentParameters( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle.

RETURN VALUES
Returns the number of parameters on wisatiepends.

Returns0if sais not a program state assignment or an error occurs.

DESCRI PTION
State as signments in CgFX files may include references to an arragdrean éect parameter (or
ex pression) on the right hand side of the state assignment that is used for computing the state assignment’
value. Usually this array holds the compile statements of shader pro grams and by changing thfethede
shader arragyit's possible to switch to a different program or profile on-the-fly.

Each compile statement in the array can depend on one or more effect parameters which are passed to the
progra m in its parameter list. It is sometimes necessary for the application to query what those parameters
are so values can be properly set to them.

Before you can query these parameters, you mustwknbow mary there are.
cgGaNumDependent ProgramAmray StateAssignmenBarameterswill return this number.

EXAMPLE S
/* In CgFX file */

vertexshader Torus[4] =

{
compile vp40 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,

float2( OuterRadius, InnerRadius ) ),

compile vp30 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) ),

compile arbvpl C8 E6v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) ),

compile vp20 C8E6v_torus( LightPosition, EyePosition, ModelViewProj,
float2( OuterRadius, InnerRadius ) )

3

pixelshader SpecSurf[4] =

{
compile fp4d0  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),

float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),

compile fp30  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),

float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),
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cgGetNumDependentProgramArrayState ASxirferNEtabepseBe(EProgramArray StateAssignmentParameters(3)

compile arbfpl C8E4f specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),
float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube ),

compile fp20  C8E4f_specSurf( Ambient, float4(DiffuseMaterial * LightColor, 1),
float4(SpecularMaterial * LightColor, 1),
normalMap, normalizeCube, normalizeCube )

3
int select = 0;

technique bumpdemo

{
pass
{
VertexProgram = (Torus[select)]);
FragmentProgram = (SpecSurf[select]);
}
}

/* In application */

int numP arameters = cgGetNumDependentProgramArrayStateAssignmentParameters(sta teAssignment);
for(inti = 0; i < numParameters; ++i) {
CGparameter param = cgGetDependentProgramArrayStateAssignme ntParameter(stateAssignment, i

/* Set value for ‘param’ */

}

For this example when select <G NumDependent PrmgramAmray StateAssignmenfarameterswill
return 5 for VertexProgram and 8 for FragmentProgram.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGaNumDependent ProgramAmay StateAs signme niarameterswas introduced in Cg 3.0.

SEE ALSO
cgGetDependentProgramArrayStateAssignmentParameter

3rd Berkelg Distribution 204



cgGetNumDependentState AssignmentPar&ygetens Huntineg BEtNumDependentStateAssignmentParameters(3)

NAM E
cgGaNumDependent Sat A ssgnment Parameters — get the number of &fct parameters on which a
state assignment depends

SYNOPI S
#include <Cg/cg.h>

int cgGetNumDependentStateAssignmentPar ameters( 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 orfeutrpagmeters on the right
hand side of the state assignment that are used for computing the state assignateet’
cgGaNumDependentSateA ssgnmentParameters returns the total number of such parameters.
cgGetDependentStateAssignmentParameter can then be used toviarttese parameters.

This information can be useful for applications that wish to cache ghess of state assignments for
customized state mangement so thay e determine which state assignments may change as the result
of changing a parametsnalue.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGaNumDependent S at eA ssgnment Parameterswas introduced in Cg 1.4.

SEE ALSO
cgGetDependentStateAssignmentParametggGetFirstStateAssignment, cgGetNamedStateAssignment,
cgGetNumDependentAnnotationParameters
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cgGetNumParenypes(3) CdCore Runtime API cgGetNumParentTypes(3)

NAM E
cgGaNumParentTypes- gets the number of parent types of eegitype

SYNOPI 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 ggn type implements.

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

EXAMPLE S
Given the type definitions:

interface myiface {
float4 eval(void);

3

struct mystruct : myiface {
float4 value;
float4 eval(void ) { return value; }

3

mydruad has a single parent typmayiface

ERRORS
None.

HI STORY
cgGaNumParentTypeswas introduced in Cg 1.2.

SEE ALSO
cgGetParentType
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cgGetNumProgrambDomains(3) @ypre Runtime API cgGetNumProgrambDomains(3)

NAM E
cgGaNumPrmgramDomains- get the number of domains in a combined program

SYNOPI 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
cgGaNumPrmgramDomainsreturns the number of domains in a combined program. For example, if the
combined program contained artex program and a fragment prograogGe NumPr@gramDomainswill
return 2.

cgGaNumPrmgramDomainswill always returnl for a non-combined program.

EXAMPLE S
CGprogram combined = cgCombinePrograms2( progl, prog2 );
int numDomains = cgGetNumProgrambDomains( combined );
/* numDomains == 2 */

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGaNumPrmgramDomainswas introduced in Cg 1.5.

SEE ALSO
cgGetProfileDomain, cgGetProgrambDomainProfil e, cgGetProgramDomainProgram
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cgGetNumStateEnumerants(3) Cgre Runtime API cgGetNumStateEnumerants(3)

NAM E
cgGaNumSateEnumerants— gets the number of enumerants associated with a state

SYNOPI S
#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
cgGaNumSateEnumerrants returns the number of enumerants associated withven gttGdae
Enumerants can be added t6@gaeusing 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
cgGaNumSateEnumerantswas introduced in Cg 2.2.

SEE ALSO
cgAddStateEnumerant, cgGetStateEnumerant, cgGetStateEnumerantName, ¢ gGetStateEnumerantValue
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cgGetNumSupportedProfiles(3) Cgre Runtime API cgGetNumSupportedProfiles(3)

NAM E
cgGaNumSupported Profiles— get the number of supported profiles

SYNOPI S
#include <Cg/cg.h>

int cgGetNumSupportedProfiles( void );

PARAMETERS
None.

RETURN VALUES
Returns the number of profiles supported by this version of Cg.

DESCRI PTION
cgGaNumSupported Profiles provides the number of profiles which are supported by thisien 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 cgGL IsProfileSupported must still be used to
determine if the currer@PUand drver combination supports agn profile.

EXAMPLE S
CGprdfile profile;
int nProfiles;
int ii;

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

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);
printf("SupportedP rofile %i: %s %i\n", ii, cgGetProfileString(profile),
cgGetProfile(cgGetProfileString(profile)));

ERRORS
None.

HI STORY
cgGaNumSupported Profileswas introduced in Cg 2.2.

SEE ALSO
cgGetSupportedProfile, cglsProfileSupported, cgGetProfi lePropertggGLIsProfileSupported,
cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported, cgGetProfi leString, 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 TheCGpragram or CGdf e¢ in which the types are defined.
RETURN VALUES
Returns the number of user defined types.
DESCRI PTION
cgGaNumUserTypesreturns the number of user-defined types invangCGpragram or CGef e¢.
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
cgGdParameterBaseResme— get a parametes’base resource

SYNOPI S
#include <Cg/cg.h>

CGresource cgGetParameterBaseResource( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the base resourcepaf am.

ReturnsCG_UNDERINED if no base resource exists for theemi parameter.

DESCRI PTION
cgGdParameterBaseResmeallows 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 resdbocezample, if a gien
parameter has a resource@sd_ATTR7, it's base resource would &G _ATTRO. Only parameters with
resources whose name ends with a number wilk ha lase resourcelFor al other parameters the
undefined resourc8G_UNDEFINED will be returned.

The numerical portion of the resource may be natdevith cgGetRrameterResourcelnxle For example,
if the resource for a gén parameter iICG_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
cgGdaParameterBaseResaewas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetParameterResourcelndex, cgGetResourceString
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cgGetParameterBasgie(3) CgCore Runtime API cgGetParameterBaseType(3)

NAM E
cgGdParameterBas&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
cgGdParameterBas&ypeallows the application to retsie the base type of a parameter.

If param is of a numeric type (scalarector or matrix), the scalar enumerant correspondingaoam’s
type will be returnedFor example, ifparam is of typeCG_FL OAT4x3, cgGdParameterBas&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 en umerant 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
cgGéParameterBas&ypewas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterNamedType, cgGetType, cgGetTypeString, cgGetParameterClass
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cgGetParameterBuffering(s) CgCore Runtime API cgGetParameterBufferindex(3)

NAM E
cgGe 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 retriesed.

RETURN VALUES
Returns the indefor the buffer to whiclparam belongs.

Returns-1if param does not belong to a buffer or an error occurs.

DESCRI PTION
cgGdParameterBufferindex returns the inde for the luffer to which a parameter belongH. param
does not belong to a bufféehen—1is returned.

If the program to whichparam belongs is in an uncompiled state, it will be compiled by
cgGaParameterBufferindex. See cgSetAutoCompile for more information about program compile
states.

EXAMPLE S
int index = cgGetParameterBufferindex( myParam );

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGe ParameterBufferindex was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferOffset, cgGetParameterResourceSize, cgSetAutoCompile
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cgGetParameterBuffer@et(3) CgCore Runtime API cgGetParameterBufferOffset(3)

NAM E
cgGd ParameterBufferOffset — get a parametes’tuffer 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.

If the program to whichparam belongs is in an uncompiled state, it will be compiled by
cgGdaParameterBufferOffset. See cgSetAutoCompile for more information about program compile
states.

EXAMPLE S
int offset = cgGetParameterBufferOffset( myParam );

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGé ParameterBufferOffset was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgGetParameterResourceSize, cgSetAutoCompile
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cgGetRirameterClass(3) Qgore Runtime API cgGetParameterClass(3)

NAM E
cgGdParameterClass- get a parametes’dass

SYNOPI S
#include <Cg/cg.h>

CGparameterclass cgGetParameterClass( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the parameter class enumerapiacam.

ReturnsCG_PARAMETERCILASS_UNKNGDWN if an error occurs.

DESCRI PTION
cgGd ParameterClassallows the application to retkie the class of a parameter.

The returnedCGparaméarclassvalue enumerates the highsk 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, suclc@siNT1, or CG_AL OAT4.

CG_PARAMETERCLASS_MAATRIX
The parameter is of a matrix type, suclC&s INT1x1, 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
cgGéParameterClassvas introduced in Cg 1.4.

SEE ALSO
cgGetRirameterClassString, cgGetParameterClassEnum, cg@ntbterype, cgGetype,
cgGetTypeString
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cgGetRirameterClassEnum(3) @ypre Runtime API cgGetParameterClassEnum(3)

NAM E
cgGd ParameterClassEnunmt- get the enumerant associated with a parameter class name

SYNOPI S
#include <Cg/cg.h>

CGparameterclass cgGetParameterClassEnum( const char * pString );

PARAMETERS
pString Astring containing the case-sensitimrameter class name.

RETURN VALUES
Returns the parameter class enumerant associateg iing.

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 = cgGetParameterCl assEnum("struct™);

if(cgGetParameterClassEnum(myparam) == structParameterClass)

{

/* Do struct stuff */

}

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated ipStringis NULL .

HI STORY
cgGé ParameterClassEnunwas introduced in Cg 2.2.

SEE ALSO
cgGetParameterClassString, cgGetParameterClass, cgGetTypeClass
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cgGetRirameterClassString(3) @pre Runtime API cgGetParameterClassString(3)

NAM E
cgGdParameterClassSting- 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 widname erclass

Returns “unknownri’'i f paramé@rclasss not a valid parameter class.

DESCRI PTION
cgGdParameterClassStingreturns the name associated with a parameter class enumerant.

EXAMPLE S
static void dumpCgParameterinfo(CGparameter parameter)

{
[* .
const char* p = cgGetPa rameterClassString(cgGetParameterType(parameter));

if (p){

printf(" ParameterClass: %s\n", p);
}

f* .

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
cgGé ParameterColumns— get number of parameter columns

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterColumns( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the number of columns associated with the typar @ is a numeric type or an array of numeric

types.
Returns0 otherwise.

DESCRI PTION
cgGd ParameterColumnsreturn the number of columns associated with thengdarametess type.

If param is an arraythe number of co lumns 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
cgGé ParameterColumnswas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterRows
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cgGetParameterContig3) CgCore Runtime API cgGetParameterContext(3)

NAM E
cgGe ParameterContext— 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
cgGeaParameterContext allows the application to retrie a tandle to the context to which avgn
parameter belongs.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgGé ParameterContextwas introduced in Cg 1.2.

SEE ALSO
cgCreateParametaigGetParameterProgram
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cgGetParameterDefaulitie(3) CgCore Runtime API cgGetParameterDefaultValue(3)

NAM E
cgGd ParameterDefaultValue - get the default values of mmumeric parameter
SYNOPI S
#include <Cg/cg.h>
/* TYPE is int, float, or double */
int cgGetParameterDefaultValue{ifd}{rc}( CGparameter param,
int nelements,
TYPE *Vv);
PARAMETERS
param Theprogram parameter whose default values will be redlie
nelements Thaumber of elements in array
% Destination buffer to which the parameter default values will be written.
RETURN VALUES
Returns the total number of default values writtew. to
DESCRI PTION

The cgGe ParameterDefaultValue 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 refuntn floa or double values signified byi, f or d in the
function name.

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

For example, cgGetirameterDefaultdueic retriges the default values of thevgn parameter using the
supplied array of integer data, and copies matrix data in column-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source parameteC,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

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

SEE ALSO
cgGetParameterRes, cgGetBrameterColumns, cgGetArrayTotalSize, cg@edheterValue,
cgSetParametealue, cgGetBrameterDefaultdluedc, cgGetirameterDefaultValuedr,
cgGetParameterDefauliltiefc, cgGetBrameterDefaultValuefr cgGetParameterDefaultValueic,

cgGetParameterDefaultValueir
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cgGetParameterDefauliiedc(3) Cdgcore Runtime API cgGetParameterDefaultValuedc(3)

NAM E
cgGd ParameterDefaultValuedc— get the default values of mmumeric parameter

SYNOPI S
#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
cgGdParameterDefaultValuedc 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 kparam will be copied in column-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source paramete€,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValuedcwas introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize

3rd Berkelg Distribution 222



cgGetParameterDefauli\iedr(3) CdgCore Runtime API cgGetParameterDefaultValuedr(3)

NAM E
cgGd ParameterDefaultValuedr — get the default values of mmumeric parameter

SYNOPI S
#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
cgGdaParameterDefaultValuedr 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 lparam will be copied in row-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source paramete€,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValuedr was introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefauliliefc(3) CgCore Runtime API cgGetParameterDefaultValuefc(3)

NAM E
cgGd ParameterDefaultValuefc — get the default values of mmumeric parameter

SYNOPI 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

% Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written.to

DESCRI PTION
cgGdaParameterDefaultValuefc allows the application to get the deft values from an numeric
parameter or parameter arrahhe 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 kparam will be copied in column-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source parametet,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValuefc was introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefaulitiefr(3) CgCore Runtime API cgGetParameterDefaultValuefr(3)

NAM E
cgGd ParameterDefaultValuefr — get the default values of mmumeric parameter

SYNOPI 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

% Destination buffer into which the parameter default values will be written.

RETURN VALUES
Returns the total number of default values written.to

DESCRI PTION
cgGdaParameterDefaultValuefr allows the application to get the deft values from an numeric
parameter or parameter arrahhe 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 kparam will be copied in row-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source parametet,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValuefr was introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefaulillieic(3) CgCore Runtime API cgGetParameterDefaultValueic(3)

NAM E
cgGd ParameterDefaultValueic — get the default values of smumeric parameter
SYNOPI S
#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

cgGdaParameterDefaultValueic allows the application to get the deft values from an numeric
parameter or parameter arrabhe 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 kparam will be copied in column-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source parametet,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValueic was introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetParameterDefaulillieir(3) CgCore Runtime API cgGetParameterDefaultValueir(3)

NAM E
cgGd ParameterDefaultValueir — get the default values of smumeric parameter
SYNOPI S
#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

cgGdaParameterDefaultValueir allows the application to get the deft values from an numeric
parameter or parameter arrabhe 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 kparam will be copied in row-major order.

The size ofv is passed andements If v is smaller than the total number of default values in thengi
source parametet,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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterDefaultValueir was introduced in Cg 2.1.

SEE ALSO
cgGetParametegiue, cgSetdrameterdlue, cgGet®rameterRas, cgGetBrameterColumns,
cgGetArrayTotalSize
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cgGetRirameterDirection(3) C@ore Runtime API cgGetParameterDirection(3)

NAM E
cgGé ParameterDirection — get a program parametsiirection

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetParameterDirection( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the direction qfaram.

ReturnsCG_ERROR if an error occurs.

DESCRI PTION
cgGe ParameterDirection allows the application to disting uish program input parameters from program
output parameters. This information is necessary for th e 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
cgGé ParameterDirection was introduced in Cg 1.1.

SEE ALSO
cgGetNamedParameter cgGetNextParameter  cgGetRarameterName, cgGetrRmeterType,
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 &£Gdf et handle to the parent effect.

ReturnsNULL if the parameter is not a child of an effect or if an error occurs.

DESCRI PTION
cgGe ParameterEffect allows the application to retie a fandle to the effect to which avgn 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
cgGeaParameterdndex — get an array member paramesaridex

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
cgGe Parameterindex returns the integer indef 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
cgGe Parameterndex 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

SYNOPI S
#include <Cg/cg.h>

const char * cgGetParameterName( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the NULL-terminated name string for the parameter.

ReturnsNULL if param is invalid.

DESCRI PTION
cgGdParameterNameallows the application to retrie 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
cgGé 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
cgGdParameterNamedype— get a program parameteitype

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetParameterNamedType( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns the type qfaram.

DESCRI PTION
cgGdaParameterNamedype 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
cgGdaParameterNamedypewas introduced in Cg 1.2.

SEE ALSO
cgGetParameterType, cgGetParameterBaseType

3rd Berkelg Distribution 232



cgGetRirameterOrdinalNumber(3) QZpre Runtime API cgGetParameterOrdinalNumber(3)

NAM E
cgGd ParameterOrdinalNumber — get a program parametsirdinal number

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterOrdinalNumber( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the ordinal number associated with a parametérthe parameter is a constant
(cgGetParameterVariability retur@s_CONSTANT) thenQis returned and no error is generated.

WhencgGe ParameterOrdinalNumber is passed an arrathe ordinal number of the first array element is
returned. Wheipassed a struct, the ordinal num ber of first struct data member is returned.

DESCRI PTION
cgGe 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 progdinst local leaf parameteiThe subsequent local
leaf parameters are enumerated in turn, followed by the praggobal 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
cgGé ParameterOrdinalNumber was introduced in Cg 1.1.
SEE ALSO

cgGetParameterVariability
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cgGetRirameterProgram(3) Qgore Runtime API cgGetParameterProgram(3)

NAM E
cgGd ParameterProgram — get a parametes’parent program

SYNOPI S
#include <Cg/cg.h>

CGprogram cgGetParameterProgram( CGparameter param );

PARAMETERS
param  Theparameter.

RETURN VALUES
Returns &Gprogram handle to the parent program.

ReturnsNULL if the parameter is not a child of a program or an error occurs.

DESCRI PTION
cgGdParameterPiogram allows the application to retire a landle 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
cgGé ParameterProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgGetParameterEffect
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cgGetRirameterResource(3) @ypre Runtime API cgGetParameterResource(3)

NAM E
cgGd ParameterResorwge— get a program parametsresource

SYNOPI S
#include <Cg/cg.h>

CGresource cgGetParameterResource( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the resource péram.

DESCRI PTION
cgGdParameterResorgeallows the application to retrie the resource for a parameter in a Cg program.
This resource is necessary for the application to be able to supply the peogrputs 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
cgGdParameterResowgewas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResourcelndex, cgGetParameterBaseResource, cgGetResourceString
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cgGetParameterResourcelr(® CgCore Runtime API cgGetParameterResourcelndex(3)

NAM E
cgGdaParameterResowrelndex— get a program parametstesource index

SYNOPI S
#include <Cg/cg.h>

unsigned long cgGetParameterResourcelndex( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the resource indef param.

Returns0if an error occurs.

DESCRI PTION
cgGd ParameterResouwcelndexallows the application to retwe 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
cgGdParameterResowgelndexwas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetResource, cgGetResourceString
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cgGetRrameterResourceName(3) Cgre Runtime API cgGetParameterResourceName(3)

NAM E
cgGdParameterResorceName- get a program parametsresource name

SYNOPI S
#include <Cg/cg.h>

const char * cgGetParameterResourceName( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the resource namepaf am.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGdParameterResowwreNamaeallows the application to retrre 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
cgGdParameterResowreNamaevas introduced in Cg 2.1.

SEE ALSO
cgGetRrameterBaseResource, cgGetParameterResource, aggdaetferResourcelndecgGetResource,
cgGetResourceString
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cgGetRrameterResourceSize(3) Cgre Runtime API cgGetParameterResourceSize(3)

NAM E
cgGdaParameterResowreSize get size of resource associated with a parameter

SYNOPI S
#include <Cg/cg.h>

long cgGetParameterResourceSize( CGparameter param );

PARAMETERS
param  Theparameter for which the associated resource size will bevegtrie

RETURN VALUES
Returns the size on tl@PU of the resource associated witar am.

Returns-1if an error occurs.

DESCRI PTION
cgGdParameterResowre Sizecturns the si ze 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 becaugédstiveno 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 p arameter is the sum of the size of all the members of the structure plu s 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
cgGdParameterResowre Sizevas introduced in Cg 2.0.

SEE ALSO
cgGetParameterBufferOffset, cgGetParameterBufferindex
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cgGetParameterResourgge(3) CgCore Runtime API cgGetParameterResourceType(3)

NAM E
cgGdParameterResorwoellype— get a parametes’resource type

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetParameterResourceType( CGparameter param );

PARAMETERS
param  Theparameter for which the resource type will be returned.

RETURN VALUES
Returns the resource typedr 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
cgGdParameterResoweellypeallows the application to retre 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
cgGdParameterResowrellypewas introduced in Cg 2.0.

SEE ALSO
cgGetRrameterResource, cgGatBmeterResourcelnxle cgGetParameterResourceSize, cgGetResource,
cgGetResourceString
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cgGetParameterRes(3) CgCore Runtime API cgGetParameterRows(3)

NAM E
cgGe 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 tyjparim is a numeric type or an array of numeric

types.
Returns0 otherwise.

DESCRI PTION
cgGe ParameterRowsreturn the number of rows associated with tivergparametess 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
cgGé ParameterRowswas introduced in Cg 1.4.

SEE ALSO
cgGetParameterType, cgGetParameterColumns
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cgGetRrameterSemantic(3) Qgpre Runtime API cgGetParameterSemantic(3)

NAM E
cgGdParameterSemantic- get a parametes’emantic

SYNOPI S
#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
cgGdParameterSemantiallows the application to retwe the semantic of a parameter in a Cg program.
If a uniform parameter does notv@aa serassigned 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 ParameterSemantiavas introduced in Cg 1.1.

SEE ALSO
cgGetParameterResource, cgGetParameterResourcelndex, cgGetParameterName, cgGetParameterType
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cgGetRirameterSettingMode(3) QZpre Runtime API cgGetParameterSettingMode(3)

NAM E
cgGdParameterSetiingMode- 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 reslie

RETURN VALUES
Returns the parameter setting mode enumeraicofiext.

ReturnsCG_UNKNOWN if an error occurs.

DESCRI PTION
cgGdParameterSetiingModereturns the current parameter setting mode enumerartofibext. See
cgSetParameterSettingMode for more information.

EXAMPLE S
[* assumes cgGetProgramContext(program) == context */

if (cgGetParameterSettingMode(context) == CG_DEFERRED_PARAMETER_SETTIN G) {
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
cgGdParameterType— get a program parametstype

SYNOPI S
#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 pragigouts and use the progranuutputs.

cgGeaParameterType will return CG_STRUCT if the parameter is a struct an@lG_ARRAY if the
parameter is an arrayotherwise 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
cgGé 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
cgGdParameterValue — 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 *vVv);
PARAMETERS
param Theprogram parameter whose value will be retie
nelements Thaumber of elements in array
% Destination buffer to which the parameter values will be written.
RETURN VALUES
Returns the total number of values writtervto
DESCRI PTION

The cgGe ParameterValue functions allev the application to get thealue(s) from aly numeric parameter
or parameter arrayThevalue(s) are returned ia.

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 refuntn floa or double values signified byi, f or d in the
function name.

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

For example, cgGetirameter¥lueic retriges the 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 asdements 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 paramatégta, 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;

Nate 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 storeafaas into a parameter of
type CG_FLOAT (not CG_FLOAT4). All four values could later be retvied using a get call which
requested more than onalve. 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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CG_NOT_ENOUGH_DATA_ERROR is generated ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
The cgGe ParameterValue functions were introduced in Cg 1.4.

SEE ALSO
cgGetParameter®Res, cgGetParameterColumns, cgGetArrayTotalSize, cgEatieterDefaultValue,
cgSetParameteslue, cgGetBrameterdluedc, cgGetitameterValuedr cgGetParameterValuefc,
cgGetParameterValueftgGetParameterValueic, cgGetParameterValueir
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cgGetParametealuedc(3) Cdgcore Runtime API cgGetParameterValuedc(3)

NAM E
cgGdParameterValuedc— get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuedc( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValuedc allows the application to get thealue(s) from ary 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 kparam will be copied in column-major order.

The size ofv is passed asdements 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 paramgtéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGé ParameterValuedcwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaulilledc, cgGettrameterdlue, cgSetirameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParameteafuedr(3) CdCore Runtime API cgGetParameterValuedr(3)

NAM E
cgGd ParameterValuedr — get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuedr( CGparameter param,
int nelements,
double * v);

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValuedr allows the application to get thealue(s) from ary 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 lparam will be copied in row-major order.

The size ofv is passed asdements 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 paramgtéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGé ParameterValuedr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValuedr cgGetParametedlue, cgSetBrameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParameteauefc(3) CgCore Runtime API cgGetParameterValuefc(3)

NAM E
cgGd ParameterValuefc — get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuefc( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValuefc 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 kparam will be copied in column-major order.

The size ofv is passed asdements 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 parametéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGé 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
cgGdParameterValuefr — get the value of annumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValuefr( CGparameter param,
int nelements,
float * v );

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValuefr allows the application to get thealue(s) from aiy 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 lparam will be copied in row-major order.

The size ofv is passed asdements 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 parametéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGé ParameterValuefr was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValuefr cgGetParametedfue, cgSetirameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParameteralueic(3) CgCore Runtime API cgGetParameterValueic(3)

NAM E
cgGd ParameterValueic — get the value of gnnumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValueic( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValueic allows the application to get thealue(s) from aly numeric parameter or
parameter arrayThevalue(s) are returned as intsin

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

Any matrices referenced kparam will be copied in column-major order.

The size ofv is passed asdements 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 parametéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGd ParameterValueicwas introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaulilieic, cgGetBrameterdlue, cgSet®ameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize

3rd Berkelg Distribution 250



cgGetParametealueir(3) CgCore Runtime API cgGetParameterValueir(3)

NAM E
cgGd ParameterValueir — get the value of gnnumeric parameter

SYNOPI S
#include <Cg/cg.h>

int cgGetParameterValueir( CGparameter param,
int nelements,
int*v);

PARAMETERS
param  Theparameter whose value will be rewad.

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 writtervto

DESCRI PTION
cgGeaParameterValueir allows the application to get thealue(s) from aly numeric parameter or
parameter arrayThevalue(s) are returned as intsin

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

Any matrices referenced lparam will be copied in row-major order.

The size ofv is passed asdements 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 parametéstal, 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 ihdementsis less than the total size jpér am.
CG_NON_NUM ERIC_PARAMETER_ERRROR is generated iparam is of a non-numeric type.

HI STORY
cgGé ParameterValueir was introduced in Cg 1.4.

SEE ALSO
cgGetParameterDefaultValugir cgGetParametedlue, cgSet®rameterdlue, cgGetBrameterRows,
cgGetParameterColumns, cgGetArrayTotalSize
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cgGetParametealues(3) Cdgcore Runtime API cgGetParameterValues(3)

NAM E
cgGé ParameterValues- deprecated

DESCRIPTION

cgGaParameterValues is  deprecated. Use a variation of cgGetineterdlue or
cgGetParameterDefaultValue instead.

SEE ALSO
cgGetParameterValue, cgGetParameterDefaultValue
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cgGetParametegviability(3) CgCore Runtime API cgGetParameterVariability(3)

NAM E
cgGdParameterVarability - get a parametes’variability

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetParameterVariability( CGparameter param );

PARAMETERS
param  Theprogram parameter.

RETURN VALUES
Returns the variability gbaram.

ReturnsCG_ERROR if an error occurs.

DESCRI PTION
cgGdParameterVarability allows the application to retne the \ariability of a parameter in a Cg
program. Thisvariability is necessa ry for the application to be able to supply the pragiapoits and use
the prograns autputs.

cgGe ParameterVarability 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 eamfation of a program,ut
whose value can change between groups of prognasoations.

CG_LITERAL
A literal parameter is folded out at compile timdlaking a uniform parameter literal with
cgSetParametegviability will often male a pogram more dicient at the expense of requiring a
compile eery time the value is set.

CG_CONSTANT
A constant parameter is ve changed by the useltt'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, cgGetrRmeterType,
cgGetParameterDirection, cgSetParameterVariability
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cgGetParentipe(3) CgCore Runtime API cgGetParentType(3)

NAM E
cgGeParentType— gets a parent type of a child type

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetParentType( CGtype type,
intindex );

PARAMETERS
type Thechild type.

index  The ind of the parent typeindex must be greater than or equal@@nd less than thealue
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
cgGeParentTypereturns a parent type tfpe

A parent type is one from which thevgn type inherits, or an inteate type that the ggn type implements.
For example, gien the type definitions:

interface myiface {
float4 eval(void);

3

struct mystruct : myiface {
float4 value;
float4 eval(void ) { return value; }

3

mydrua has a single parent typmayiface

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

EXAMPLE S
to-be-written

ERRORS
CG_OUT_OF ARRAY_BOUNDS ERROR is generated index is outside the proper range.

HI STORY
cgGeParentTypewas introduced in Cg 1.2.

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

NAM E
cgGeaPassName get a technique passhame

SYNOPI S
#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 passs invalid.
DESCRI PTION

cgGetPassName(3)

cgGeaPassNamaellows the application to retrre the name of a pass in a Cg prograhfis name can be

used later to retne the pass from the program using cgGetNamedPass.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PASS_HANDLE_ERROR is generated ipassis not a valid pass.

HI STORY
cgGeaPassNamevas introduced in Cg 1.4.

SEE ALSO
cgGetNamedPass, cgGetFirstPass, cgGetNextPass
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cgGetRissProgram(3) C@ore Runtime API cgGetPassProgram(3)

NAM E
cgGePassRygram — get domain program from a pass

SYNOPI S
#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 fromvirepaiss.

ReturnsNULL if passor domain is invalid.

DESCRI PTION
cgGePassRagram allows the application to retwe 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
cgGéPassRygram was introduced in Cg 2.1.

SEE ALSO
cgGetFirstPass, cgGetNextPass
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cgGetPasgdchnique(3) Cgcore Runtime API

NAM E
cgGeaPas3eéchnique- get a pass technique

SYNOPI S
#include <Cg/cg.h>

CGtechnique cgGetPassTechnique( CGpass pass );

PARAMETERS
pass Theass.

RETURN VALUES
Returns &CGtedniquehandle to the technique.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetPassTechnique(3)

cgGeaPas3eéchniqueallows the application to retie a fandle to the technique to which avegi pass

belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PASS_HANDLE_ ERROR is generated ipassis not a valid pass.

HI STORY
cgGeaPas§eéchniquewas introduced in Cg 1.4.

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

NAM E
cgGe Profile - get the profile enumerant from a profile name

SYNOPI 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 enumerantprfofile sting.

ReturnsCG_PROFILE_UNKNGOWN if the given profile does not exist.

DESCRI PTION
cgGe 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
cgGé Profile was introduced in Cg 1.1.

SEE ALSO
cgGetProfileString, cgGetProgramProfile
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cgGetProfileDomain(3) C@ore Runtime API

NAM E
cgGé ProfileDomain— get the domain of a profile enumerant

SYNOPI S
#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

cgGé 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
cgGé 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) CQore Runtime API cgGetProfileProperty(3)

NAM E
cgGéd ProfieProperty — query property of a profile

SYNOPI S
#include <Cg/cg.h>

CGbool cgGetProfileProperty( CGprofile profile, CGenum query );

PARAMETERS
profile  Theprofile to query.

query  Anenumerant describing the property to be queried. The following enumerants are allowed:

« CG_IS OPENGL_PROFILE
« CG_IS DIRECT3D_PROFILE

« CG_IS DIRECT3D_8 PROFILE

« CG_IS DIRECT3D_9 PROFILE

« CG_IS DIRECT3D_10 PROFILE

« CG_IS DIRECT3D_11 PROFILE

« CG_IS VERTEX_PROFILE

« CG_IS FRAGMENT_PROFILE

« CG_IS GEOMETRY_PROFILE

« CG_IS TESSLL ATION_CONTROL_PROFILE

« CG_IS TESSLL ATION_EVALWATION_PROFILE
« CG_IS TRANSLATION_PROFILE

«CG_ISHLY. _PROFILE

«CG_IS GLY._PROFILE

RETURN VALUES
ReturnsCG_TRUE if proofile holds the property expressedduyery.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGed ProfieProperty returns property information about thedi profile.

guery must be one of the following enumerants :

* CG_I'S OPENGL_PROFILE
profie is an OpenGL profile.

* CG_IS DIRECT3D_PROFILE
profie is Direct3D profile.

* CG_IS DIRECT3D_8 PROFILE
profie is Direct3D8 profile.

* CG_IS DIRECT3D_9 PROFILE
profie is Direct3D9 profile.

* CG_IS DIRECT3D_10 PROFILE
profie is Direct3D10 profile.

* CG_IS DIRECT3D_11 PROFILE
profie is Direct3D11 profile.

* CG_IS VERTEX_PROFILE
profie is verte profile.

* CG_IS FRAGMENT_PROFILE
profie is fragment profile.
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* CG_IS GEOMETRY_PROFILE
profie is geometry profile.

* CG_IS TESSLL ATION_CONTROL_PROFILE
profile is tessellation control profile.

* CG_IS TESSLL ATION_EVALWATION _PROFILE
profie is tessellation\&uation profile.

* CG_IS TRAN9LATION_ _PROFILE
profie is a translation profile.

*CG_ISHLYS. PROFILE
profie is anHLSL translation profile.

*CG_IS GLY._PROFILE
profie is aGLSL translation profile.

EXAMPLE S
CGprdfile profile;
int nProfiles;
int ii;

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

for (ii=0; ii<nProfiles; ++ii) {
profile = cgGetSupportedProfile(ii);
if (cgGetProfileProperty(profile, CG_IS_ OPENGL_PROFILE)) {
printf("%s is an OpenGL profile\n", cgGetProfileString(profile));
} else{
printf("%s is not an OpenGL pr ofile\n", cgGetProfileString(profile));

}
}

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iprofile is not supported by this version of the Cg
library.
CG_INVALID_ENUMERANT_ERROR is generated ifquery is not CG_IS OPENGL_PROFILE ,
CG_IS DIRECT3D_PROFILE , CG_IS DIRECT3D_8 PROFILE , CG_IS DIRECT3D_9 PROFILE ,
CG_IS DIRECT3D_10 PROFILE |, CG_IS DIRECT3D_11PROFILE , CG_IS VERTEX_PROFILE |,
CG_IS FRAGMENT_PROFILE , CG_IS GEOMETRY_PROFILE |,
CG_IS TESELL ATION_CONTROL _PROFILE |, CG_IS TESELL ATION_EVALWATION_PROFILE |,
CG_IS TRANSLATION_PROFILE , CG_ISHLS._PROFILE , or CG_ IS GL9._PROFILE

HI STORY
cgGé ProfieProperty was introduced in Cg 2.2.

SEE ALSO

cgGetNumSupportedProfiles, cgGetSupportedProfile, cglsPro fileSupported, cgGetProfileString,
cgGetProfile
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cgGetProfileString(3) Cg@ore Runtime API cgGetProfileString(3)

NAM E
cgGé ProfileSting — get the profile name associated with a profile enumerant
SYNOPI S
#include <Cg/cg.h>
const char * cgGetProfileString( CGprofile profile );
PARAMETERS
profile  Theprofile enumerant.
RETURN VALUES

Returns the profile string of the enumernamifile.
ReturnsNULL if praofile is not a valid profile.

DESCRI PTION
cgGe Profile Sting returns the profile name associated with a profile enumerant.
EXAMPLE S
static void dumpCgPrograminfo(CGprogram program)
{
const char* p = cgGetProfileString(cgGetProgramProfile(program));
if(p){
printf(" Profile: %s\n", p );
}
[* . ¥
}
ERRORS
None.
HI STORY
cgGéd Profile Sting was introduced in Cg 1.1.
SEE ALSO

cgGetProfile, cgGetProgramProfile
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cgGetProgramBuér(3) CgCore Runtime API cgGetProgramBuffer(3)

NAM E
cgGe PrmgramBuffer — get buffer associated with a buffer index

SYNOPI S
#include <Cg/cg.h>

CGhbuffer 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 rewed.

RETURN VALUES
Returns a buffer handle on success.

ReturnsNULL if an error occurs.

DESCRIPTION
cgGe PrmgramBuffer returns the bffer handle associated with avgn buffer index from pragram. The
returned value can IMULL if no buffer is associated with this inder if an aror occurs.

EXAMPLE S
CGhuffer myBuffer = cgGetProgramBuffer( myProgram, 0 );

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_BUFFER_INDEX_OUT_OF_RANGE_ERROR is generated ibuff el ndex is not within the valid range
of buffer indices fopragram.

HI STORY
cgGé PrmgramBuffer was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramBufferMaxIndé3) CgCore Runtime API cgGetProgramBufferMaxIindex(3)

NAM E
cgGd ProgramBuffeiMaxindex — get the maximum indeof a kuffer for a gven profile

SYNOPI 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
cgGé ProgramBuffeiMaxindex returns  the maximum uffer index for a profie.
cgGé ProgramBuffeiMaxindex will return Oif an invalid profile is passed.

EXAMPLE S
int size = cgGetProgramBufferMaxIndeXG_PROFILE_GPU_VR;

ERRORS
none.

HI STORY
cgGé ProgramBuffeMaxindex was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramBiérMaxSize(3) Cdgcore Runtime API cgGetProgramBufferMaxSize(3)

NAM E
cgGé ProgramBuffeiMaxSize — get the maximum size of a buffer in bytes for aegiprofile

SYNOPI S
#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 the/gi profile in bytes.

Returns0if an error occurs.

DESCRI PTION
cgGdProgramBuffeiMaxSize returns the maximum size of auffer for a profie in bytes.
cgGé ProgramBuffeiMaxSize will return Qif an invalid profile is passed.

EXAMPLE S
int size = cgGetProgramBufferMaxSizeG_PROFILE_GPU_VB;

ERRORS
none.

HI STORY
cgGé ProgramBuffeiMaxSize was introduced in Cg 2.0.

SEE ALSO
cgSetProgramBuffecgGetParameterBufferindex, cgCreateBuffer
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cgGetProgramCorg(3) CgCore Runtime API cgGetProgramContext(3)

NAM E
cgGe PrmgramContext— get a programs parent context

SYNOPI S
#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
cgGea PrmgramContextallows the application to retrre a landle 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
cgGéa PrmgramContextwas introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgCreateContext
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cgGetProgrambDomain(3) Qgore Runtime API cgGetProgrambDomain(3)

NAM E
cgGéePrmgramDomain— get a prograns domain

SYNOPI S
#include <Cg/cg.h>

CGdomain cgGetProgramDomain( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
Returns the domain enumerant associated pritigram.

DESCRI PTION
cgGéaPrmgramDomain retrieves the domain enumerant currently associated with a progrems is a
convenience routine which essentially calls cgGetProgramProfile followed by cgGetProfileDomain.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGéaPrmgramDomainwas introduced in Cg 2.2.

SEE ALSO
cgGetDomain, cgGetDomainString
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cgGetProgrambDomainProfile(3) @ypre Runtime API cgGetProgrambDomainProfile(3)

NAM E
cgGd PrmgramDomainRofile — get the profile associated with a domain

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetProgrambDomainProfile( CGprogram program,
intindex );

PARAMETERS
program Thehandle of the combined program object.

index  The inde of the prograns domain to be queried.

RETURN VALUES
Returns the profile enumerant for the program with thiengiomain index, specifically one of:

CG_UNKNOWN_DOMAIN
CG_VERTEX_DOMAIN
CG_FRAGMENT_DOMAIN
CG_GEOMETRY_DOMAIN

ReturnsCG_PROFILE_UNKNQGOWN if an error occurs.

DESCRI PTION
cgGeaPrmgramDomainRofile gets the profile of the passed combined program using the todelect
which domain to choose.

EXAMPLE S
/* This will enable all profiles for each domain in glsiComboProgram */
int domains = cgGetProgramDomains(glslComboProgram);
for (int i=0; i<domains; i++) {
cgGLEnableProfile( cgGe tProgrambDomainProfile(glsiComboProgram, i) );
}

/* This will enable the profile for the first program domain */
/* in glslComboProgram */
cgGLEnableProfile( cgGet ProgramDomainProfile(glsiComboProgram, 0) );

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of domains ipr@gram.

HI STORY
cgGé PrmgramDomainRofile was introduced in Cg 1.5.

SEE ALSO
cgGetNumProgramDomains, cgGetProfileDomain
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cgGetProgrambDomainProgram(3) Cgre Runtime API cgGetProgrambDomainProgram(3)

NAM E
cgGéd PrmgramDomainRogram — get an indeed domain program of a combined program

SYNOPI S
#include <Cg/cg.h>

CGprogram cgGetProgramDomainProgram( CGprogram program,
intindex );

PARAMETERS
program Thehandle of the combined program object.

index  The inde of the prograns domain program to be queried.

RETURN VALUES
Returns the program handle for the program with thenglomain index.

Returns 0 if an error occurs.

DESCRI PTION
A combined program consists of multiple domain prograrier example, a combined program may
contain a ertex domain program and a fragment domain progragGe PrmgramDomainRogram gets
the indexed domain program of the specified combined program.

If the program parameter is not a combined program and th& iadero, program handle is simply
returned as-is without error.
EXAMPLE S
/* This will enable all profiles for e ach domain in glsiComboProgram */
int domains = cgGetNumProgrambDomains(glsiComboProgram);
for (int i=0; i<domains; i++) {
CGprogram subprog = cgGetProgrambDomainProgram(glsiComboProgram, i);
CGparameter param = cgGetFirstParameter(subprog);
while (param) {
/I Do something to each parameter of each domain program
param = cgGetNextParameter(param);

}
}

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of domains ipr@gram.

HI STORY
cgGé PrmgramDomainRogram was introduced in Cg 2.1.

SEE ALSO
cgGetNumProgramDomains, cgGetProfileDomain, cgGetProgramDomainPro file
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cgGetPrograminput(3) CQgore Runtime API cgGetPrograminput(3)

NAM E
cgGéPrograminput — get the prograns input

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetProgramInput( CGprogram program );

PARAMETERS
program Aprogram handle.

RETURN VALUES
Returns a program input enumerant. If the program isedex or fragment program, it returns
CG_VERTEX or CG_FRAGMENT , respectrely. For geometry programs the input is one ©@6_POINT,
CG_LINE, CG LINE_ADJ, CG_TRIANGLE, or CG_TRIANGLE ADJ. For tessellation control and
evduation programs the input &G_PATCH.

ReturnsCG_UNKNOWN if the input is unknown.

DESCRIPTION
cgGe Prmgraminput returns the program input enumerant.

EXAMPLE S
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cgGetPrograminput(3) CQgore Runtime API

void printPrograminput(CGprogram program)
{
char * input = NULL;
switch(cgGetPrograminput(program))
{
case CG_FRAGMENT:
input = "fragment"”;
break;
case CG_VERTEX:
input = "vertex";
break;
case CG_POINT:
input = "point";
break;
case CG_LINE:
input = "line";
break;
case CG_LINE_ADJ:
input = "line adjacency";
break;
case CG_TRIANGLE:
input = "triangle";
break;
case CG_TRIANGLE_ADJ:
input = "triangle adjacency";
break;
case CG_PATCH:
input = "patch";
break;
default:
input = "unknown";
break;
}
printf("Program inputs %s.\n", input);

}

ERRORS

cgGetPrograminput(3)

CG_INVALID_PROGRAM HANDLE_ERRROR is generated ipramgram is not valid program handle.

HI STORY
cgGé Prmgraminput was introduced in Cg 2.0.

SEE ALSO
cgGetProgramOutput

3rd Berkelg Distribution

271



cgGetProgramOptions(3) Qgpre Runtime API cgGetProgramOptions(3)

NAM E
cgGé PrmgramOptions — get strings from a program object

SYNOPI S
#include <Cg/cg.h>

char const * const * cgGetProgramOptions( CGprogram program );

PARAMETERS
program TheCg program to query.

RETURN VALUES
Returns the options used to compile the program as an ar ray of NULL-terminated strings.

ReturnsNULL if no options exist, or if an error occurs.

DESCRI PTION
cgGe PrmgramOptions allows the application to retrie the set of options used to compile the program.

The options are returned in an array of ASCIll-encoded NULL-term inated character strings. Each string
contains a single option. The last element of the string array is guaranteedid_he

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGé PrmgramOptionswas introduced in Cg 1.4.

SEE ALSO
cgGetProgramString
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cgGetProgramOutput(3) Qgore Runtime API cgGetProgramOutput(3)

NAM E
cgGe PrmgramOutput - get the prograns autput

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetProgramOutput( CGprogram program );

PARAMETERS
program Aprogram handle.

RETURN VALUES
Returns a program output enumerait. the program is a eftex or fragment program, it returns
CG_VERTEX or CG_FRAGMENT, respectiely. For geometry programs the output is one of:
CG_POINT_OUT, CG_LINE_OUT, or CG_TRIANGLE _OUT. For tessellation control programs the output
iSCG_PATCH.

ReturnsCG_UNKNOWN if the output is unknown.

DESCRIPTION
cgGe PrmgramOutput returns the program output enumerant.

For geometry programs, an input must be specified but not an output because of implicit owtpits. def
For example, if either “TRIANGLE” or “TRIANGLE_ADJ" is ecified as an input without axpicit
output in the shader source, thegGa PragramOutput will return CG_TRIANGLE _OUT.

EXAMPLE S
void printProgramOutput(CGprogram program)
{
char * output = NULL;
switch(cgGetProgramOutput(program))

{
case CG_VERTEX:
output = "vertex";
break;
case CG_FRAGMENT:
output = "fragment";
break;
case CG_POINT_OUT:
output = "point";
break;
case CG_LINE_OUT:
output = "line";
break;
case CG_TRIANGLE_OUT:
output = "triangle";
break;
case CG_PATCH:
output = "patch";
break;
default:
output = "unknown";
break;
}
printf("Program outputs %s.\n", output);

}
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cgGetProgramOutput(3) Qgore Runtime API cgGetProgramOutput(3)

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGé PrmgramOutput was introduced in Cg 2.0.

SEE ALSO
cgGetPrograminput
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cgGetProgramProfile(3) Qgore Runtime API cgGetProgramProfile(3)

NAM E
cgGé ProgramProfile — get a prograns profile

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetProgramProfile( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
Returns the profile enumerant associated ptigram.

DESCRI PTION
cgGé ProgramProfile retrieves the profile enumerant currently associated with a program.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM_ HANDLE_ERRROR is generated iprmgram is not a valid program handle.

HI STORY
cgGé ProgramProfile was introduced in Cg 1.1.

SEE ALSO
cgSetProgramProfile, cg GetProfile, cgGetProfileString, cgCreateProgram
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cgGetProgramsStateAssignmeative(3) CgCore Runtime API cgGetProgramStateAssignmentValue(3)

NAM E
cgGd ProgramStateAssignmeylfue — get a program-valued state assignnewlues

SYNOPI S
#include <Cg/cg.h>

CGprogram cgGetProgramStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGprogram handle.

ReturnsNULL if an error occurs or no program igdable.

DESCRI PTION
cgGd ProgramStateAssignmeylue allows the application to retrie the value(s) of a state assignment
that stores £Gpragram.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
program type.

HI STORY
cgGd ProgramStateAssignmeylfue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV

cgGetintStateAssignmendllies, cgGetBoolStateAssignmentValues, cgGetStringStateAssigrahentV
cgGetSamplerStateAssignmentValue, cg@xtireStateAssignmentValue
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cgGetProgramString(3) Qgore Runtime API cgGetProgramString(3)

NAM E
cgGeaPrmgramSting — get strings from a program object

SYNOPI S
#include <Cg/cg.h>

const char * cgGetProgramString( CGprogram program,
CGenum enum);

PARAMETERS
program Theprogram to query.

enum Specifiesthe string to retriee. enum can be one of CG_PROGRAM_SOURCE,
CG_PROGRAM_ENTRRY, CG_PROGRAM_PROFIE , or CG_COM PILE D_PROGRAM .

RETURN VALUES
Returns a NULL-terminated string based on the valienoin.

Returns an empty string if an error occurs.

DESCRI PTION
cgGeaPrmgramSting allows the application to retwe gogram strings that ke keen set via functions
that modify program state.

Whenenum is CG_PROGRAM_SOURCE the original Cg source program is returned.
Whenenum is CG_PROGRAM_ENTRRY the main entry point for the program is returned.
Whenenum is CG_PROGRAM_PROFILE the profile for the program is returned.
Whenenum is CG_COM PILE D_PROGRAM the string for the compiled program is returned.

EXAMPLE S

CGcontext context = cgCreateContext();

CGprogram program = cgCreateProgramFromFile(context,
CG_SOURCE,
mysourcefilename,
CG_PROFILE_ARBVP1,
"myshader",
NULL);

if(cglsProgramCompiled(program))
printf("%s\n", cgGetProgramsString(program, CG_COMPILED_PROGRAM));

ERRORS
CG_INVALID_PROGRAM HANDLE_ERRROR is generated iprmgram is not a valid program handle.

CG_INVALID_ENUMERANT_ERROR is generated if enum is not CG_PROGRAM_SOURCE,
CG_PROGRAM_ENTRRY, CG_PROGRAM_PROFILE , or CG_COMPILE D_PROGRAM .

HI STORY
cgGéPrmgramSting was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgGetProgramOptions

3rd Berkelg Distribution 277



cgGetResource(3) Qgore Runtime API cgGetResource(3)

NAM E
cgGeResourc e— get the resource enumerant assigned to a resource name
SYNOPI S
#include <Cg/cg.h>
CGresource cgGetResource( const char * resource_string );
PARAMETERS
resource_string Atring containing the resource name.
RETURN VALUES

Returns the resource enumerantesburc e fring.
ReturnsCG_UNKNOWN if no such resource exists.

DESCRIPTION
cgGeResourc ereturns the enumerant assigned to a resource name.

EXAMPLE S
CGresource PositionResource = cgGetResource("POSITION");

if(cgGetParameterResource(myparam) == PositionResource)

{
/* Do stuff to the "POSITION" parameter */

}

ERRORS
None.

HI STORY
cgGeaResourc ewas introduced in Cg 1.1.

SEE ALSO
cgGetResourceString, cgGetParameterResource
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cgGetResourceString(3) @pre Runtime API cgGetResourceString(3)

NAM E
cgGeaResourc €3ring — get the resource name associated with a resource enumerant

SYNOPI S
#include <Cg/cg.h>

const char * cgGetResourceString( CGresource resource );

PARAMETERS
resource Theesource enumerant.

RETURN VALUES
Returns the NULL-terminated resource string of the enumezamtirc e

DESCRI PTION
cgGeaResourc €3ring returns the resource name associated with a resource enumerant.

EXAMPLE S
/* log info about parameter param for debugging */

printf("Resource: %s:%d (base %s)\n",
cgGetResourceString(cgGetParameterResource(param)),
cgGetParameterResourcelndex(param),
cgGetResourceString(cgGetParameterBaseResource(param)));

ERRORS
None.

HI STORY
cgGeaResourc €3ring was introduced in Cg 1.1.

SEE ALSO
cgGetResource, cgGetParameterResource
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cgGetSamplerStateAssignmeat®meter(3) Cg@ore Runtime APl cgGetSamplerStateAssignmentParameter(3)

NAM E
cgGaSamplerSaeAssgnmentParameter — get the sampler parameter being set upergia gtate
assignment in its sampler_state block

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetSamplerStateAssignment Parameter( CGstateassignment sa );

PARAMETERS
sa Thestate assignment inampler sateblock

RETURN VALUES
Returns a handle to a parameter.

ReturnsNULL if sais not a state assignment isampler dateblock.

DESCRI PTION
Given the handle to a state assignment in sampler gae block in an effect file,
cgGd SamplerSat eA sggnment Parameterreturns a handle to the sampler parameter being initialized.

EXAMPLE S
Given an dfect file with:

sampler2D foo = sampler_state { GenerateMipmap = true; }

cgGaSamplerSaeAssgnmentParameter returns a handle tdoo if passed a handle to the
GeneraéMipmap state assignment.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGd SamplerSat eA ssgnment Parameterwas introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cglsParameter
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cgGetSamplerStateAssignmentState(3) Qoge Runtime API cgGetSamplerStateAssignmentState(3)

NAM E
cgGaSamplerSaeAssgnmentSae— get a sampler-valued state assignnegiite

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetSamplerStateAssignmentState( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGdaehandle for the state.

ReturnsNULL if the handlesais invalid.

DESCRI PTION
cgGaSamplerSaeAssgnmentSa e allows the application to retrie the state of a state assignment that
stores a sampler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGaSamplerSaeAssgnmentSatewas introduced in Cg 1.4.

SEE ALSO
cgGetFirstSamplerStateAssignment, cgGetNamedSamplerStateAssignment,
cgGetSamplerStateAssignmentParametgbetSamplerStateAssignmentValue
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cgGetSamplerStateAssignmeative(3) CgCore Runtime API cgGetSamplerStateAssignmentValue(3)

NAM E
cgGa SamplerSateA sggnmentValue — get a sampler-valued state assignnmsevalues

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetSam plerStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &CGparaméer handle for the sampler.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGda SamplerSateA sggnmentValue allows the application to retre the value(s) of a state assignment
that stores a sampler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
sampler type.

HI STORY
cgGd SamplerSat eA sggnmentValue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV

cgGetintStateAssignmendllies, cgGetBoolStateAssignmentValues, cgGetStringStateAssigrahentV
cgGetProgramStateAssignmentValue, cg@xtireStateAssignmentValue
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cgGetSemanticCasePal(8) CgCore Runtime API cgGetSemanticCasePolicy(3)

NAM E
cgGé SemanticCasePdlicy — get semantic case policy

SYNOPI S
#include <Cg/cg.h>

CGenum cgGetSemanticCasePolicy( void );

PARAMETERS
None.

RETURN VALUES
Returns an enumerant indicating the current semantic casg. polic

DESCRI PTION
cgGé SemanticCasePdlicy returns an enumerant indicating the current semantic casg fmlithe library
See cgSetSemanticCasePyfiar more information.

EXAMPLE S
CGenum currentSemanticCasePolicy = cgGetSemanticCasePolicy();

ERRORS
None.

HI STORY
cgGé SemanticCasePdlicy was introduced in Cg 2.0.

SEE ALSO
cgSetSemanticCasePglicgGetParameterSemantic
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cgGetStateAssignmentind@) CgCore Runtime API cgGetStateAssignmentindex(3)

NAM E
cgGaSaeAssgnmentl ndex — get the array indeof a ¢ate assignment for array-valued state

SYNOPI S
#include <Cg/cg.h>

int cgGetStateAssignmentindex( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns an integer ingdevalue.

Returns0if the CGaaefor this state assignment is not an array type.

DESCRI PTION
cgGaSaeAssgnmentl ndex returns the array indeof a gate assignment if the state it is based on is an
array type.

EXAMPLE S
Given a “LightPosition” state defined as an array of eifjlotet 3 values and an effect file with the folling
state assignment:

pass { LightPosition[3] = float3(10,0,0); }

cgGa S aeA ssgnmentl ndex will return 3when passed a handle to this state assignment.

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGa S aeA ssgnmentl ndex was introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cgCreateStateAssignmentindex
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cgGetStateAssignmerdaBs(3) Cdgcore Runtime API

NAM E
cgGaSaeAssgnmentPass- get a state assignmesnpass

SYNOPI S
#include <Cg/cg.h>

CGpass cgGetStateAssignmentPass( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns &€Gpasshandle to the pass.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetStateAssignmentPass(3)

cgGaSaeAssgnmentPassallows the application to retive a tandle to the pass to which avei

stateassignment belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

HI STORY
cgGaSaeAssgnmentPasswas introduced in Cg 1.4.

SEE ALSO
cglsStateAssignment, cglsPass
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cgGetStateAssignmentState(3) Cgre Runtime API cgGetStateAssignmentState(3)

NAM E
cgGaSaeAssgnmentSate— returns the state type of a particular state assignment

SYNOPI S
#include <Cg/cg.h>

CGstate cgGetStateAssignmentState( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle.

RETURN VALUES
Returns the state corresponding to themgiate assignment.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGaSaeAssgnmentIaereturns theCGeae object that corresponds to a particular state assignment
in a pass. This object can then be queried to find out its type, giving the type of the state assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_INVALID_STATE_HANDLE_ERMROR is generated if the effect doesmbntain a state matching the
given date assignment.

HI STORY
cgGaSaeAssgnmentSatewas introduced in Cg 1.4.

SEE ALSO
cgGetStateType, cgCreateState, cgCreateArrayState
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cgGetStateCong(3) CgCore Runtime API cgGetStateContext(3)

NAM E
cgGaSaeContext — get a states context

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStateContext( CGstate state );

PARAMETERS
state Thestate.

RETURN VALUES
Returns the context for the state.

ReturnsNULL if dateis invalid.

DESCRI PTION
cgGaSaeContext allows the application to retwe the context of a stateThis is the context used to
create the state with cgCreateState.

EXAMPLE S
CGcontext context = cgCreateContext();
CGstate state = ¢ gCreateState(context, "GreatStateOfTexas", CG_FLOAT);
assert(context == cgGetStateContext(state));

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

HI STORY
cgGaSaeContext was introduced in Cg 1.5.

SEE ALSO
cgCreateState, cgCreateArrayState, cgGetEffectContext, cgGetParameterContext, cgGetProgramContext
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cgGetStateEnumerant(3) @ypre Runtime API cgGetStateEnumerant(3)

NAM E
cgGaSaeEnumerant — get a state enumerant name and value by index

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStateEnumerant( CGst ate state, int index, int * value );

PARAMETERS
state Thestate from which to retne an enumerant name and value.

index  The inde for the enumerant igate
vaue Pointetto integer where the enumerant value will be stored.

RETURN VALUES
Returns the NULL-terminated enumerant name string associatedda at positionindex. The
enumerant value is returned via tr@ueparameter.

ReturnsNULL if an error occursvduewill be 0.

DESCRI PTION
cgGaSaeEnumerant allows the application to retie the enumerant name and value associated with a
CGdateat a specified indelocation. Thenumber of enumerants assocated with a state can bealeto
using cgGetNumStateEnumerants.

EXAMPLE S
int value;
char* pName;

int nEnums = cgGetNumStateEnumerants(state);

for (ii=0; ii<nEnums; ++ii) {
pName = cgGetStateEnumerant(state, ii, &value );
printf("%i: %s %i\n", ii+1, pName, value);

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

CG_INVALID_POINTER_ERROR is generated fdueis NULL .

CG_INVALID_PARAMETER_ERRROR is generated ifndex is less tharD orindex is greater than or equal
to the number of enumerants associated gdte

HI STORY
cgGaSaeEnumerant was introduced in Cg 2.2.
SEE ALSO
cgAddStateEnumerant, cgGetNumStateEnumerants, cgGetStateEnumerantName,

cgGetStateEnumerantValue
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cgGetStateEnumerantName(3) Cgre Runtime API cgGetStateEnumerantName(3)

NAM E
cgGe SaeEnumerantName - get a state enumerant name by value

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStateEnumerantName( CGstate state,
int value );

PARAMETERS
state Thestate from which to retne an enumerant name.

value Theenumerant value for which to retreethe associated name.

RETURN VALUES
Returns the NULL-terminated enum erant name string associated witlv¢heagiimeranvauein sate

ReturnsNULL if an error occurs.

DESCRI PTION
cgGaSaeEnumerantNamereturns the enumerant name associated witlhvel gnumerant value from a
specified state.

EXAMPLE S
to-be-written

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

CG_INVALID_PARAMETER_ERRROR is generated ifdae does not contain an enumerant defined for
vdue

HI STORY
cgGaSaeEnumerantNamewas introduced in Cg 1.5.

SEE ALSO
cgGetStateEnumerantValue, cgAddStateEnumerant, cglsState
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cgGetStateEnumerardaiie(3) CgCore Runtime API cgGetStateEnumerantValue(3)

NAM E
cgGaSaeEnumerantValue - get state enumerant value by name

SYNOPI S
#include <Cg/cg.h>

int cgGetStateEnumerantValue( CGstate state,
const char * name );

PARAMETERS
state Thestate from which to retne the value associated wittame

name Theenumerant name for which to retriethe associated value frogate

RETURN VALUES
Returns the enumerant value associated mathe

Returns-1if an error occurs.

DESCRI PTION
cgGaSaeEnumerantValue retrieves the enumerant value associated with\semgienumerant name from
the specified state.

EXAMPLE S
to-be-written

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

CG_INVALID_PARAMETER_ERRROR is generated ifatedoes not containame if nameis NULL , or if
namepoints to an empty string.

HI STORY
cgGaSaeEnumerantValue was introduced in Cg 1.5.

SEE ALSO
cgGetStateEnumerantName, cgAddStateEnumerant, cglsState

3rd Berkelg Distribution 290



cgGetStateLatestProfile(3) @ypre Runtime API cgGetStateLatestProfile(3)

NAM E
cgGaSad aedProfile — gets a state’designated latest profile

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetStateLatestProfile( CGstate state );

PARAMETERS
state Thestate handle.

RETURN VALUES
Returns the designated latest profilg@eis of typeCG_PROGRAM_TYPE .

ReturnsCG_PROFILE_UNKNQGOWN otherwise.

DESCRI PTION
cgGCaSad aetProfile gets the specified stage’designated latest profile for states of type
CG_PROGRAM _TYPE .

This pro file is used to compile the program for a state assignment for the st ate where the profile in the
compil estatement is the identifitatest.

EXAMPLE S
Get the latest profile for fragment programs:

CGstate state = cgGetNamedState(context, "FragmentProgram™);
CGprdfile profile = cgGetStateLatestProfile(state);

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

HI STORY
cgGaSad aedProfile was introduced in Cg 2.2.

SEE ALSO
cgGetNamedState, cgSetStatelLatestProfile
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cgGetStateName(3) Qgore Runtime API

NAM E
cgGa SaeName-— get a states rame

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStateName( CGstate state );

PARAMETERS
state Thestate.

RETURN VALUES
Returns the NULL-terminated name string for the state.

ReturnsNULL if dateis invalid.
DESCRIPTION

cgGetStateName(3)

cgGaSaeNameallows the application to retwe the name of a state defined in a Cg cant&hisname

can be used later to retreethe state from the context using cgGetNamedState.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_STATE_HANDLE_ERMROR is generated i#aeis not a valid state.

HI STORY
cgGaSaeNamewas introduced in Cg 1.4.

SEE ALSO
cgGetNamedState, cgGetFirstState, cgGetNextState
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cgGetStateResetCallback(3) Cgre Runtime API cgGetStateResetCallback(3)

NAM E
cgGaSaeResaCal back — get the state resetting callback function for a state

SYNOPI S
#include <Cg/cg.h>

CGstatecallback cgGetStateResetCallback( CGstate state );

PARAMETERS
state Thestate from which to retne te callback.

RETURN VALUES
Returns a pointer to the state resetting callback function.

ReturnsNULL if dateis not a valid state or if it has no callback.

DESCRI PTION
cgGaSaeResaCadl back returns the callback function used for resetting the state whenvidredsite is
encountered in a pass in a technique. See cgSetStateCallbacks for more information.

EXAMPLE S
to-be-written

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

HI STORY
cgGaSaeResaCadl back was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateResetCallback, cgResetPassState
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cgGetStateSetCallback(3) @ypre Runtime API cgGetStateSetCallback(3)

NAM E
cgGaSaeSaCal back — get the state setting callback function for a state

SYNOPI S
#include <Cg/cg.h>

CGstatecallback cgGetStateSetCallback( CGstate state );

PARAMETERS
state Thestate from which to retne te callback.

RETURN VALUES
Returns a pointer to the state setting callback function.

ReturnsNULL if dateis not a valid state or if it has no callback.

DESCRI PTION
cgGaSaeSaCal back returns the callback function used for setting the state when \tbe date is
encountered in a pass in a technique. See cgSetStateCallbacks for more information.

EXAMPLE S
to-be-written

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

HI STORY
cgGaSaeSaCall back was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateSetCallback, cgSetPassState
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cgGetStateype(3) CgCore Runtime API cgGetStateType(3)

NAM E
cgGaSaelype- returns the type of aggn date

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetStateType( CGstate state );

PARAMETERS
state Thestate from which to retrie the type.

RETURN VALUES
Returns theCGtypeof the given date.

DESCRI PTION
cgGaSaelype returns the type of a state thatasv previously defined via cgCreateState,
cgCreateArrayState, cgCrea teSamplerState, or cgCreateArraySamplerState.

EXAMPLE S
to-be-written

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

HI STORY
cgGaSaelypewsas introduced in Cg 1.4.

SEE ALSO
cgCreateState, cgCreateArrayState, cgCreateSampl erState, cgCreateArraySamplerState, cgGetStateName
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cgGetStatedlidateCallback(3) Cg@ore Runtime API cgGetStateValidateCallback(3)

NAM E
cgGaSaevalidateCallback — get the state validation callback function for a state

SYNOPI S
#include <Cg/cg.h>

CGstatecallback cgGetStateValidateCallback( CGstate state );

PARAMETERS
state Thestate from which to retne te callback.

RETURN VALUES
Returns a pointer to the state validateting callback function.

ReturnsNULL if dateis not a valid state or if it has no callback.

DESCRI PTION
cgGaSaevalidateCallback returns the callback function used for validating the state when Yee gi
state is encountered in a pass in a technique. See cgSetStateCallbacks and cgCallStateValidateCallback for
more information.

EXAMPLE S
to-be-written

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

HI STORY
cgGa S aevalidateCallback was introduced in Cg 1.4.

SEE ALSO
cgSetStateCallbacks, cgCallStateValidateCallback, cgValidateTechnique
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cgGetString(3) Cgoore Runtime API cgGetString(3)

NAM E
cgGe ring — gets a special string

SYNOPI S
#include <Cg/cg.h>

const char * cgGetString( CGenum enum );

PARAMETERS
enum  Anenumerant describing the string to be returned.

RETURN VALUES
Returns the string associtated wéfum.

ReturnsNULL in the event of an error.

DESCRI PTION
cgGeaSgring returns an informate gring depending on thenum. Currently there is only onealid
enumerant that may be passed in.

CG_VERSON
Returns the version string of the Cg runtime and compiler.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ENUMERANT_ERROR is generated inum is notCG_VERS ON.

HI STORY
cgGe Iring was introduced in Cg 1.2.

SEE ALSO
Cg
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cgGetStringAnnotationdMue(3) CgCore Runtime API cgGetStringAnnotationValue(3)

NAM E
cgGa SringAnnatationValue - get a string-valued annotatiarvalue

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStringAnnotationValue( CGannotation ann );

PARAMETERS
ann Theannotation.

RETURN VALUES
Returns a pointer to a string containedan.

ReturnsNULL if no value is gailable.

DESCRI PTION
cgGa SringAnnatationValue allows the application to retsie the value of a string typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

HISTORY
cgGa SringAnnatationValue was introduced in Cg 1.4.

SEE ALSO
cgGetAnnotationype, cgGetStringAnnotationValues, cgGetFloatAnnotataads,
cgGetintAnnotationValues, cgGetBoolAnnotationValues
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cgGetStringAnnotationdMues(3) Cdcore Runtime API cgGetStringAnnotationValues(3)

NAM E
cgGa SringAnnatationValues- get the values from a string-valued annotation
SYNOPI S
#include <Cg/cg.h>
const char * const * cgGetStringAnnotationValues( CGannotation ann,
int * nvalues );
PARAMETERS
ann Theannotation from which the values will be reted.

nvdues Pointeto integer where the number of returned values will be stored.

RETURN VALUES
Returns a pointer to an arraysifing values. The number of values in the array is returned viavhlees
parameter.

ReturnsNULL if no values are\ailable, ann is not string-typed, or an error occungalueswill be 0.

DESCRI PTION
cgGa SringAnnatationValuesallows the application to retrie the value(s) of a string typed annotation.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_ERRROR is generated ifivaluesis NULL .

HI STORY
cgGa SringAnnatationValueswas introduced in Cg 2.0.
SEE ALSO
cgGetAnnotationype, cgGetStringAnnotationValue, cgGetBoolAnnotatialuiés,

cgGetFloatAnnotationValues, cgGetintAnnotationValues
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cgGetStringParameteallie(3) CgCore Runtime API cgGetStringParameterValue(3)

NAM E
cgGd SringParameterValue — get the value of a string parameter

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStringParameterValue( CGparameter param );

PARAMETERS
param  Theparameter whose value will be rewd.

RETURN VALUES
Returns a pointer to the string contained by a string parameter.

ReturnsNULL if the parameter does not contain a valid string value.

DESCRI PTION
cgGd SringParameterValue allows the application to get the value of a string parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iparam is not string-typed.

HI STORY
cgGe SringParameterValue was introduced in Cg 1.4.

SEE ALSO
cgSetStringParameterValue
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cgGetStringStateAssignmerahe(3) CgCore Runtime API cgGetStringStateAssignmentValue(3)

NAM E
cgGa SringSaeAssgnmentValue — get a string-valued state assignmendlues

SYNOPI S
#include <Cg/cg.h>

const char * cgGetStringStateAssignment Value( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns a pointer to a string.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGa SringSa eAssgnmentValue allows the application to retwe the value(s) of a string typed state
assignment.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

string type.
HI STORY
cgGa SringSa eA ssgnmentValue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV

cgGetintStateAssignmendllies, cgGetBoolStateAssignmentValues, cgGetProgramStateAssigaimentV
cgGetSamplerStateAssignmentValue, cg@xtireStateAssignmentValue
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cgGetSupportedProfile(3) QZpre Runtime API

NAM E
cgGa SupportedProfile — get a supported profile by index

SYNOPI S
#include <Cg/cg.h>

CGprofile cgGetSupportedProfile( int index );

PARAMETERS
index  The inde for the supported profile.

RETURN VALUES
Returns the supporté@iGprofile at positionndex.

Returns thecG_PROFILE_UNKNGOWN if an error occurs.
DESCRIPTION

cgGetSupportedProfile(3)

cgGa SupportedProfile retrieves by index a profile supported by this version of the Cg librarjhe
number of supported profiles can b e found using cgGetNumSupportedProfiles.

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
CGprdfile profile;
int nProfiles;
int ii;

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

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

printf("SupportedP rofile %i: %s %i\n", ii, cgGetProfileString(profile), profile);

ERRORS

CG_INVALID_PARAMETER_ERRROR is generated iindex is less tharD or greater than or equal to the
number of supported profiles returned by cgGetNumSupportedProfiles.

HI STORY
cgGa SupportedProfile was introduced in Cg 2.2.

SEE ALSO
cgGetNumSupportedProfiles, cglsProfileSupported,

cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported,
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cgGetTechniquekldct(3) CgCore Runtime API

NAM E
cgGdTechniqueEffect- get a technique'dfect

SYNOPI S
#include <Cg/cg.h>

CGeffect cgGetTechniqueEffect( CGtechnique tech );

PARAMETERS
tech Thetechnique.

RETURN VALUES
Returns &CGdf e¢ handle to the effect.

ReturnsNULL if an error occurs.
DESCRIPTION

cgGetTechniqueEffect(3)

cgGdTechniqueEffectallows the application to retrte a fandle to the effect to which aveh technique

belongs.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGdTechniqueEffectwas introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cgGetechniqgueName(3) Cgore Runtime API cgGetTechniqgueName(3)

NAM E
cgGdTechnigueName get a technique’name

SYNOPI S
#include <Cg/cg.h>

const char * cgGetTechniqueName( CGtechnique tech );

PARAMETERS
tech Thetechnique.

RETURN VALUES
Returns the NULL-terminated name string for the technique.

ReturnsNULL if ted is invalid.

DESCRI PTION
cgGdTechniqgueNamellows the application to retie the name of a technique in a Cfeef. Thisname
can be used later to retreethe technique from the effect using cgGetNamedTechnique.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgGdTechnigueNamevas introduced in Cg 1.4.

SEE ALSO
cgGetNamedTechnique, cgGetFirstTechnique, cgGetNextTechnique
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cgGetxtureStateAssignmengie(3) CgCore Runtime API cgGeektureStateAssignmentValue(3)

NAM E
cgGdTexture StateAssignmevilliue — get a texture-valued state assignmemlues

SYNOPI S
#include <Cg/cg.h>

CGparameter cgGetTex tureStateAssignmentValue( CGstateassignment sa );

PARAMETERS
sa Thestate assignment.

RETURN VALUES
Returns a handle to the texture parameter associated with this state assignment.

ReturnsNULL if an error occurs.

DESCRI PTION
cgGdTexture StateAssignmevilue allows the application to retrie the value(s) of a state assignment
that stores a texture parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
texture type.

HI STORY
cgGdTexture StateAssignmevilue was introduced in Cg 1.4.
SEE ALSO
cgGetStateAssignmentState, cgGetStateType, cgGetFloatStateAssigalnestV

cgGetintStateAssignmentValues, cgGetStringStateAssignmentValue, cgGetSamplerStateAssignmentValue
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cgGetype(3) CgCore Runtime API cgGetType(3)

NAM E
cgGdType-— get the type enumerant assigned to a type name

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetType( const char * type_string );

PARAMETERS
type_string
A string containing the case-sengdtitype name.

RETURN VALUES
Returns the type enumeranttgpe gfring.

ReturnsCG_UNKNOWN_TYPE if no such type exists.

DESCRI PTION
cgGdTypereturns the enumerant assigned to a type name.

EXAMPLE S
CGtype Float4Type = cgGetType("float4");

if(cgGetParameterType(myparam) == Float4Type)
{

}

/* Do stuff */

ERRORS
None.

HI STORY
cgGeTypewas introduced in Cg 1.1.

SEE ALSO
cgGetTypeString, cgGetParameterType
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cgGetypeBase(3) Cgore Runtime API cgGetTypeBase(3)

NAM E
cgGdTypeBase get the base type associated with a type enumerant

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetTypeBase( CGtype type );

PARAMETERS
type Thetype enumerant.

RETURN VALUES
Returns the scalar base type of the enuméypet

DESCRI PTION
cgGdTypeBasereturns the base (scalar) type associated with a type enumefantexample,
cgGetTypeBase(CG_FLAY 3x4) returnsCG_FLOAT. The base type for a non-numeric type such as
CG_STRING, CG_STRUCT, CG_SAM PLE R2D, or user-defined types is simply the type itself.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGdTypeBasevas introduced in Cg 1.5.

SEE ALSO
cgGetType, cgGetTypeClass, cgGetParameterType
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cgGetlypeClass(3) Cgore Runtime API cgGetTypeClass(3)

NAM E
cgGdTypecClass get the parameter class associated with a type enumerant

SYNOPI S
#include <Cg/cg.h>

CGparameterclass cgGetTypeClass( CGtype type );

PARAMETERS
type Thetype enumerant.

RETURN VALUES
Returns the parameter class of the enuméyge Possible return values are:

* CG_PARAMETERCLASS_UNKNGDOWN
* CG_PARAMETERCIASS_SCALAR

* CG_PARAMETERCILIASS_VECTTOR

* CG_PARAMETERCIASS_MAATRIX

* CG_PARAMETERCILIASS_STRUCT

* CG_PARAMETERCIASS_ARRAAY

* CG_PARAMETERCIASS_SAMPLER

* CG_PARAMETERCLASS_OBJECT

DESCRI PTION
cgGdTypecClassreturns the parameter class associated with a type enumekant.example,
cgGetTypeClass(CG_FLAY 3x4) returns CG_PARAMETERCLASS_MAATRIX while

cgGetTypeClasS(G_HALF) returnsCG_PARAMETERCLASS_SCALAR and cgGetypeClasstG_BOOL3
returnsCG_PARAMETERCLASS_VECTTOR.

CG_PARAMETERCLASS_UNKNQDWN is returned if the type is unknown.

EXAMPLE S
to-be-written

ERRORS
None

HISTORY
cgGaTypeClassvas introduced in Cg 1.5.

SEE ALSO
cgGetType, cgGetTypeBase, cgGetParameterType
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cgGetlypeSizes(3) Cgore Runtime API cgGetTypeSizes(3)

NAM E
cgGdTypeSizes get the rav and/or column size of a type enumerant

SYNOPI S
#include <Cg/cg.h>

CGbool cgGetTypeSizes( CGtype type,
int * nrows,
int * ncols );

PARAMETERS
type Thetype enumerant.

nrows  Thelocation where the number of rows will be written.
ncols Thedocation where the number of columns will be written.

RETURN VALUES
ReturnsCG_TRUE if the type enumerant is for a matrix.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgGdTypeSizeseturns the number of rows and columns for enumdygr@in the locations specified by
nrowsandncad srespectiely.

When the type enumerant is not a matrix type thenreturned imraows in contrast to cgGetMatrixSize
where the number of rows and columns williéthe type enumerant is not a matrix.

For a numeric typesncdswill be the \ector length for vectors artifor scalars.For non-numeric types,
ncaswill be 0.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgGdTypeSizewas introduced in Cg 1.5.

SEE ALSO
cgGetArrayTotalSize, cgGetArrayDimension, cgGetArrayParame&etMatrixSize
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cgGetTypeString(3) Cdgcore Runtime API

NAM E
cgGaTypeSting — get the type name associated with a type enumerant
SYNOPI S
#include <Cg/cg.h>
const char * cgGetTypeString( CGtype type );
PARAMETERS
type Thetype enumerant.
RETURN VALUES
Returns the type string of the enumertypie
DESCRI PTION

cgGdTypeSting returns the type name associated with a type enumerant.

EXAMPLE S
const char *MatrixTypeStr = cgGetTypeString(CG_FLOAT4x4);

[* MatrixTypeStr will be "float4x4" */

ERRORS
None.

HI STORY
cgGeTypeSting was introduced in Cg 1.1.

SEE ALSO
cgGetType, cgGetParameterType
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cgGetUserype(3) CgCore Runtime API cgGetUserType(3)

NAM E
cgGaUserType— get enumerant of user-defined type from a program or effect

SYNOPI S
#include <Cg/cg.h>

CGtype cgGetUserType( CGhandle handle,
intindex );

PARAMETERS
handle TheCGpragram or CGdf e¢ in which the type is defined.

index  The indx of the userdefined type.index must be greater than or equal@@nd less than the
value returned by cgGetNumUserTypes.

RETURN VALUES
Returns the type enumerant associated with the type withvirei gdex.

DESCRI PTION
cgGaUserType returns the enumerant associated with the user-defined type withvéhdrglex in the
given CGprogram or CGdf et¢.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PROGRAM HANDLE_ERRROR is generated ithandle is not a valid program or fefct
handle.

CG_OUT_OF ARRAY_BOUNDS ERROR is generated index is outside the proper range.

HI STORY
cgGaUserTypewas introduced in Cg 1.2.

SEE ALSO
cgGetNumUserTypes, cgGetNamedUserType
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cglsAnnotation(3) Cgcore Runtime API cglsAnnotation(3)

NAM E
cgsAnnatation — determine if an annotation handle references a valid annotation
SYNOPI S
#include <Cg/cg.h>
CGbool cglsAnnotation( CGannotation ann );
PARAMETERS
ann Theannotation handle to check.
RETURN VALUES

ReturnsCG_TRUE if ann references a valid annotation.
ReturnsCG_FALSE otherwise.

DESCRIPTION
cgsAnnatation returnsCG_TRUE if ann references a valid annotatia@G_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisAnnatation was introduced in Cg 1.4.

SEE ALSO
cgGetNatAnnotation, cgGetAnnotationName, cgGetAnnotatignd,  cgCreatefdictAnnotation,
cgCreateBrameterAnnotation, cgCreatePassAnnotation, cgCreateProgramAnnotation,
cgCreateTechniqueAnnotation
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cglsContat(3) CgCore Runtime API cglsContext(3)

NAM E
cgsContext — determine if a context handle references a valid context

SYNOPI S
#include <Cg/cg.h>

CGbool cglsContext( CGcontext context );

PARAMETERS
context Thecontext handle to check.

RETURN VALUES
ReturnsCG_TRUE if context references a valid context.

ReturnsCG_FALSE otherwise.

DESCRIPTION
cgsContext returnsCG_TRUE if context references a valid contextG_FALSE otherwise.
EXAMPLE S
CGcontext context = NULL;
cglsContext(context); /* returns CG_FALSE */

context = cgCreateContext();
cglsContext(context); /* returns CG_TRUE if create succeeded */

cgDestroyContext(context);

cglsContext(context); /* returns CG_FALSE */
ERRORS
None.
HI STORY
cgisContext was introduced in Cg 1.1.
SEE ALSO

cgCreateContext, cgDestroyContext
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cglsEfect(3) CgCore Runtime API

NAM E
cgsEff e¢ — determine if an effect handle references a valid effect

SYNOPI S
#include <Cg/cg.h>

CGbool cglsEffect( CGeffect effect );

PARAMETERS
effect Theeffect handle to check.

RETURN VALUES
ReturnsCG_TRUE if df e¢ references a valid effect.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cgsEff e¢ returnsCG_TRUE if df e¢ references a valid effec?G_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgsEff e¢ was introduced in Cg 1.4.

SEE ALSO
cgCreateEffect, cgCreateEffectFromFile
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cglsinterfaceype(3) CgCore Runtime API

NAM E
cgisl nterfac@ype— determine if a type is an interface

SYNOPI S
#include <Cg/cg.h>

CGbool cglsinterfaceType( CGtype type );

PARAMETERS
type Thetype being ealuated.

RETURN VALUES

ReturnsCG_TRUE if typeis an interface (not just a struct).

ReturnsCG_FALSE otherwise.
DESCRIPTION

cglsinterfaceType(3)

cgisi nterfacé@ypereturnsCG_TRUE if typeis an interface (not just a struaf)g_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgisi nterfacéypewas introduced in Cg 1.2.

SEE ALSO
cgGetType
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cglsRarameter(3) Cgore Runtime API cglsParameter(3)

NAM E
cgsParameter— determine if a parameter handle references a valid parameter

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParameter( CGparameter param );

PARAMETERS
param  Theparameter handle to check.

RETURN VALUES
ReturnsCG_TRUE if param references a valid parameter object.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsParameter returns CG_TRUE if param references a valid parameter objecgisParameter is
typically used for iterating through the parameters of an objecan also be used as a consisyetieck
when the application cach€Gparaméer handles. Certaiprogram operations likceleting the program
or context object that the par ameter is contained in will cause a parameter object to bedme in

EXAMPLE S
if (cglsParameter(param)) {
/* do something with param */
} else{
/* handle situation where param is not a valid parameter */

}

ERRORS
None.

HI STORY
cgsParameterwas introduced in Cg 1.1.

SEE ALSO
cgGetNextParameter
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cglsRarameterGlobal(3) C@ore Runtime API

NAM E
cgsParameterGlobal — determine if a parameter is global

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParameterGlobal( CGparameter param );

PARAMETERS
param  Theparameter handle to check.

RETURN VALUES
ReturnsCG_TRUE if param is global.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cglsParameterGlobal(3)

cgsParameterGlobal returnsCG_TRUE if param is a global parameter a@s_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS

CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgsParameterGlobal was introduced in Cg 1.2.

SEE ALSO

cgCreateParametaglsParametercglsParameterReferenced, cglsParameterUsed
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cglsRarameterReferenced(3) Cyre Runtime API cglsParameterReferenced(3)

NAM E
cgsParameterRefeenced- determine if a program parameter is potentially referenced

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParameterReferenced( CGparameter param );

PARAMETERS
param  Thehandle of the parameter to check.

RETURN VALUES
ReturnsCG_TRUE if param is a program parameter and is potentially referenced by the program.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsParameterRefeencedreturns CG_TRUE if param is a program parameteend is potentially
referenced (used) within the program. It otherwise retGBFALSE.

Program parameters are those parameters associated directly @Epr@gram, whose handles are
retrieved by alling, for example, cgGetNamedProgramParameter.

The value returned bgglsParameterRefeenceds conserative, but not alvays exact. Areturn value of
CG_TRUE indicates that the parameter may be used by its associated prograeturn value of
CG_FALSE indicates that the parameter is definintely not referenced by the program.

If param is an aggrgae program parameter (a struct or arra&y(, TRUE is returned if ap of param’s
children are potentially referenced by the program.

If param is a leaf parameter and the return value€® FALSE, cgGetRirameterResource may return
CG_INVALID_VAL UE for this parameter.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgsParameterRefeencedvas introduced in Cg 1.1.

SEE ALSO
cgGetNamedProgramParametgisParameterUsed, cgGetParameterResource
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cglsRarameterUsed(3) CQgore Runtime API cglsParameterUsed(3)

NAM E
cgsParameterUsed- determine if a parameter is potentially used

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParameterUsed( CGparameter param,
CGhandle container );

PARAMETERS
param  Theparameter to check.

container
Specifies theCGdf e¢, CGtehnique CGpass CGeaeassgnment, or CGprogram that may
potentially usgar am.

RETURN VALUES
ReturnsCG_TRUE if param is potentially used bgontainer.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsParameterUsedeturnsCG_TRUE if param is potentially used by thegn container. If param is a
struct or arrayCG_TRUE is returned if ap of its children are potentially used lbgntainer. It otherwise
returnsCG_FALSE.

The value returned bggisParameterUsedis conserative, but not alays eact. A return value of
CG_TRUE indicates that the parameter may be useddnoyainer. A return value ofCG_FALSE indicates
that the parameter is definintely not usecttmtainer.

The given param handle may reference a program parametedfect parameteor a hared parameter.

The container handle may reference €Gdfet¢, CGtednique CGpass CGdaeassgnment, or
CGprogram.

If containeris aCGpragram, CG_TRUE is returned if ay of the prograns referenced parameters inherit
their values directly or indirectly (due to parameter connections) hiasam.

If containeris aCGdaeassgnment, CG_TRUE is returned if the right-hand side of the state assignment
may directly or indirectly depend on the valuepaf am. If the state assignmentvinlves aCGpragram,
the prograns parameters are also considered, avabo

If container is a CGpass CG_TRUE is returned if ap of the pass’ state assignments potentially use
param.

If container is a CGtednique CG_TRUE is returned if ap of the techngiue passes potentially use
param.

If containeris aCGdf e¢, CG_TRUE is returned if ap of the effects techniques potentially ugsr am.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameteor if container
is not the handle of a valid container.

HI STORY
cgsParameterUsedvas introduced in Cg 1.4.

SEE ALSO
cglsParameterReferenced, cgConnectParameter
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cglsParentype(3) CgCore Runtime API cglsParentType(3)

NAM E
cgsParentType- determine if a type is a parent of another type

SYNOPI S
#include <Cg/cg.h>

CGbool cglsParentType( CGtype parent,
CGtype child );

PARAMETERS
parent  Theparent type.

child Thechild type.

RETURN VALUES
ReturnsCG_TRUE if parent is a parent type athil d.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsParentTypereturnsCG_TRUE if parent is a parent type atil d. OtherwiseCG_FALSE is returned.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgsParentTypewas introduced in Cg 1.2.

SEE ALSO
cgGetParentType
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cglshass(3) Cdgcore Runtime API cglsPass(3)

NAM E
cgsPass- determine if a pass handle references a valid pass

SYNOPI S
#include <Cg/cg.h>

CGbool cglsPass( CGpass pass );

PARAMETERS
pass Theass handle to check.

RETURN VALUES
ReturnsCG_TRUE if passreferences a valid pass.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsPasseturnsCG_TRUE if passreferences a valid passi;_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgsPassvas introduced in Cg 1.4.

SEE ALSO
cgCreatePass, cgGetFirstPass, cgGetNamedPass, cgGetNextPass, cgGetPassName, cgGetPassTechnique
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cglsProfileSupported(3) Qgore Runtime API

NAM E
cgsProfleSupported- determine if a profile is supported

SYNOPI S
#include <Cg/cg.h>

CGbool cglsProfileSupported( CGprofile profile );

PARAMETERS
profile  Theprofile enumerant to test.

RETURN VALUES
ReturnsCG_TRUE if profile is supported.

DESCRIPTION

cglsProfileSupported(3)

cgsProfleSupportedchecks whethegprafile is supported by this version 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 cgGL IsProfileSupported must still be used to
determine if the currer@PUand drver combination supports agn profile.

EXAMPLE S
CGprdfile profile;
int nProfiles;
int ii;

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

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

printf("IsProfileS upported %:i: %s %i\n", ii, cgGetProfileString(profile),
cglsProfileSupported(profile));

ERRORS
None.

HI STORY
cgsProfleSupportedwas introduced in Cg 2.2.

SEE ALSO
cgGetNumSupportedProfiles, cgGetSupportedProfile,

cgGetPro filePropegtgLIsProfileSupported,

cgD3D9lIsProfileSupported, cgD3D10IsProfileSupported, cgGe tProfileString, cgGetProfile
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cglsProgram(3) Cg@ore Runtime API cglsProgram(3)

NAM E
cgsProgram — determine if a program handle references a program object

SYNOPI S
#include <Cg/cg.h>

CGbool cglsProgram( CGprogram program );

PARAMETERS
program Theprogram handle to check.

RETURN VALUES
ReturnsCG_TRUE if program references a valid program object.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsProgram return CG_TRUE if program references aalid program object. Note that this does not
imply that the program has been successfully compiled.
EXAMPLE S
char *programSource = ...;
CGcontext context = cgCreateContext();
CGprogram program = cgCreateProgram( context,
CG_SOURCE,
programSource,
CG_PROFILE_ARBVP1,
"myshader",
NULL );
CGbool isProgram = cglsProgram( program );

ERRORS
None.

HI STORY
cgsProgram was introduced in Cg 1.1.

SEE ALSO
cgCreateProgram, cgDestroyProgram, cgGetNextProgram
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cglsProgramCompiled(3) Qgore Runtime API cglsProgramCompiled(3)

NAM E
cgsProgramCompiled - determine if a program has been compiled

SYNOPI S
#include <Cg/cg.h>

CGbool cglsProgramCompiled( CGprogram program );

PARAMETERS
program Theprogram.

RETURN VALUES
ReturnsCG_TRUE if program has been compiled.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsPragramCompiledreturnsCG_TRUE if pragram has been compiled ai@G_FALSE otherwise.

EXAMPLE S
to-be-written

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

HI STORY
cgsPragramCompiledwas introduced in Cg 1.1.

SEE ALSO
cgCompileProgram, cgSetAutoCompile

3rd Berkelg Distribution 324



cglsState(3) Cgore Runtime API

NAM E
cgsSae- determine if a state handle references a valid state

SYNOPI S
#include <Cg/cg.h>

CGbool cglsState( CGstate state );

PARAMETERS
state Thestate handle to check.

RETURN VALUES
ReturnsCG_TRUE if gatereferences a valid state.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cgsSaereturnsCG_TRUE if datereferences a valid stateG_FALSE otherwise.

EXAMPLE S
to-be-written

ERRORS
None.

HI STORY
cgsSaewas introduced in Cg 1.4.

SEE ALSO
cgCreateState
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cglsStateAssignment(3) Qgpre Runtime API cglsStateAssignment(3)

NAM E
cgsSaeAssgnment — determine if a state assignment handle references a valid Cg state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cglsStateAssignment( CGstateassignment sa );

PARAMETERS
sa Thestate assignment handle to check.

RETURN VALUES
ReturnsCG_TRUE if sareferences a valid state assignment.

ReturnsCG_FALSE otherwise.
DESCRI PTION
cgsSaeAssgnment returnsCG_TRUE if sareferences a valid state assignme@@, FALSE otherwise.

EXAMPLE S
if (cglsStateAssignment(sa)) {
/* do something with sa */

} else{
/* handle situation where sa is not a valid state assignment */
}
ERRORS
None.
HI STORY
cgsSaeAssgnment was introduced in Cg 1.4.
SEE ALSO
cgCreateStateAssignment, cgCreateStateAssignmentindex, cgGetFirstStateAssignment,
cgGetFirstSamplerStateAssignm ent, cgGetNamedStateAssignment, cgGetNamedSamplerStateAssignment,
cgGetNatStateAssignment, cgGetStateAssignmentindex, cgGetStateAssigasgntP

cgGetStateAssignmentState
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cglsTechnique(3) Cgcore Runtime API cglsTechnique(3)

NAM E
cgsTechnique— determine if a technique handle references a valid technique

SYNOPI S
#include <Cg/cg.h>

CGbool cglsTechnique( CGtechnique tech );

PARAMETERS
tech Thetechnique handle to check.

RETURN VALUES
ReturnsCG_TRUE if ted references a valid technique.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgsTechniquereturnsCG_TRUE if ted references a valid techniqueG_FALSE otherwise.

EXAMPLE S
if (cglsTechnique(tech)) {
/* do something with tech */
} else{
/* handle situation where tech is not a valid technique */
}

ERRORS
None.

HI STORY
cgsTechniquewas introduced in Cg 1.4.

SEE ALSO
cgCreate&chnique, cgGetFirstTechnique, cgGetNansstifique, cgGetNé¢Technique,
cgGetTechniqueEffect, cgGetTechniqueName, cglsTechniqueValidated, cgValidateTechnique
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cglsTechniqueglidated(3) Cdgcore Runtime API cglsTechniqueValidated(3)

NAM E
cgsTechniqguéXalidated - indicates whether the technique has passed validation

SYNOPI S
#include <Cg/cg.h>

CGbool cglsTechniqueValidated( CGtechnique tech );

PARAMETERS
tech Thetechnique handle.

RETURN VALUES
ReturnsCG_TRUE if the technique has previously passes validation via a call to cgValidateTechnique.

ReturnsCG_FALSE if validation hasrt been attempted or the technique has failed a validation attempt.

DESCRI PTION
cgsTechniqguéXalidated returnsCG_TRUE if the technique has previously passes validation via a call to
cgValidateTechnique CG_FALSE is returned both if validation hasrbeen attempted as well as if the
technique has failed a validation attempt.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_TECHNIQUE_HANDLE_ERROR is generated ifed is not a valid technique.

HI STORY
cgsTechniquéXalidated was introduced in Cg 1.4.

SEE ALSO
cgValidateTechnique, cgCallStateValidateCallback

3rd Berkelg Distribution 328



cgMapBufer(3) CgCore Runtime API cgMapBuffer(3)

NAM E
cgM apBuUff er — map buffer into applicatios’address space

SYNOPI S
#include <Cg/cg.h>

void * cgMapBuffer( CGbuffer buffer,
CGhufferaccess access );

PARAMETERS
buffer  Thebuffer which will be mapped into the applicatis@tidress space.

access Arenumerant indic ating the operations the client may perform on the data store through t he
pointer while the buffer data is mapped.

The following enumerants are allowed:

CG_MAP_READ
The application can read but not write through the data pointer.

CG_MAP WRITE
The application can write but not read through the data pointer.

CG_MAP_READ WRITE
The application can read and write through the data pointer.

CG_MAP WRITE_DISCARD
Same a€G_MAP_READ_WRITEf using aGL buffer.

CG_MAP WRITE_NO_OVERWRITE
Same a€G_MAP_READ_WRITHEf using aGL buffer.

RETURN VALUES
Returns a pointer through which the application can read or write the puffta’store.

ReturnsNULL if an error occurs.

DESCRI PTION
cgM apBuff er maps a bffer into the applicatios’ address space for memory-mapped updating of the
buffer's data. Theapplication should calkkgUnmapBuff eflcgUnmapBuff er when it's done updating or
querying the buffer.

EXAMPLE S
unsigned char *bufferPtr = cgMapBuffer( myBuffer, CG_MAP_READ_ WRITE);

memcpy( ptr, bufferPtr, size );
cgUnmapBuffer( myBuffer );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_INVALID_ENUMERANT_ERROR is generated iiccessis notCG_READ_ONLY, CG_WRITE_ONLY,
or CG_READ_WRITE.

CG_BUFFER_ALREAIDY_MAPPED_ERROR is generated ibuff eris already mapped.

HI STORY
cgM apBuff er was introduced in Cg 2.0.

SEE ALSO
cgUnmapBuffercgSetBufferData, cgSetBufferSubData, cgSetParameter
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cgResetBssState(3) C@ore Runtime API cgResetPassState(3)

NAM E
cgResd PassState calls the state resetting callback functions for all of t he state assignments in a pass.

SYNOPI S
#include <Cg/cg.h>

void cgResetPassState( CGpass pass );

PARAMETERS
pass Thepass handle.

RETURN VALUES
None.

DESCRI PTION
cgResd Pas s Stateesets all of the g raphics state defined in a pass by calling the state resetting callba cks for
all of the state assignments in the pass.

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

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_PASS_HANDLE_ ERROR is generated ipassis not a valid pass.

CG_INVALID_TECHNIQUE_ERROR is generated if the technique of whiglassis a part hasdiled
validation.

HI STORY
cgResd Pas s Statevas introduced in Cg 1.4.

SEE ALSO
cgSetPassState, cgCallStateResetCallback
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cgSetArraySize(3) Cg@ore Runtime API cgSetArraySize(3)

NAM E
cgSdAmr aySze- sets the size of a resizable array parameter
SYNOPI S
#include <Cg/cg.h>
void cgSetArraySize( CGparameter param,
int size );
PARAMETERS
param  Thearray parameter handle.
size Thenew size of the array.
RETURN VALUES
None.
DESCRI PTION
cgSdAmr aySzesets the size of a resiable array paranyseam to sze
EXAMPLE S

If you hare Og program with a parameter &khis :
[* .0

float4 main(float4 myarrayl[])

{
[* .
}
You can set the size of thmyar ay array parameter tblike so :

CGparameter arrayParam =
cgGetNamedProgramParameter(program, CG_PROGRAM, "myarray");

cgSetArraySize(arrayParam, 5);

ERRORS
CG_INVALID_PARAM HANDLE_ERRROR is generated iparam is not a valid parameter.

CG_ARRAY _PARAM_ERMROR is generated iparam is not an array parameter.

CG_ARRAY_HAS WRONG_DIMENSION_ERROR is generated if the dimension of the array parameter
param is not 1.

CG_PARAMETER_IS_N®@T_RESIZABLE_ARRAAY_ERROR is generated iparam is not a resizable array.
CG_INVALID_PARAMETER_ERRROR is generated ifizeis less thar®.

HI STORY
cgSdAmr aySzewas introduced in Cg 1.2.

SEE ALSO
cgGetArraySize, cgGetArrayDimension, cgSetMultiDimArraySize
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cgSetAutoCompile(3) Cg@ore Runtime API cgSetAutoCompile(3)

NAM E
cgSaAutoCompile — sets the auto-compile mode for a context

SYNOPI S
#include <Cg/cg.h>

void cgSetAutoCompile( CGcontext context,
CGenum autoCompileMode );

PARAMETERS
context Thecontext.

autoCompileMode
The auto-compile mode to which to sehtext. Must be one of the following :

« CG_COMPILE _MAN UAL
« CG_COMPILE IMM EDIATE
« CG_COMPILE LAZY

RETURN VALUES
None.

DESCRI PTION
cgSaAutoCompile sets the auto compile mode for aegi context. By default, programs are immediately
recompiled when theenter an uncompiled state. This may happen for a variety of reasons including :

» Setting the value of a literal parameter.

* Resizing arrays.

* Binding structs to interface parameters.

autoCompil éM odemay be one of the following three enumerants :

* CG_COMPILE _IMM EDIATE
CG_COMPILE _IMM EDIATE will force recompilation automatically and immediately when a
program enters an uncompiled state. This is the default mode.

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

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

EXAMPLE S
to-be-written

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

CG_INVALID_ENUMERANT_ERROR is generated if  autoCompil éM ode is not
CG_COMPILE_MANUAL, CG_COMPILE IMM EDIATE, or CG_COMPILE LAZY.

HI STORY
cgSaAutoCompile was introduced in Cg 1.2.

SEE ALSO
cgCompileProgram, cglsProgramCompiled
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cgSetBoolAnnotation(3) C@ore Runtime API cgSetBoolAnnotation(3)

NAM E
cgSdBodAnnataion — set the value of a bool annotation
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetBoolAnnotation( CGannotation ann,
CGhbool value );
PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBodAnnatation sets the value of an annotation of bool type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iénn is not an annotation of bool type.
CG_ARRAY_SZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSdBodAnnatation was introduced in Cg 1.5.

SEE ALSO
cgGetBoolAnnotationValues, cgSetintAnnotation, cgSetFloatAnnotation, cgSetStringAnnotation
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cgSetBoolArrayStateAssignment(3) Core Runtime API cgSetBoolArrayStateAssignment(3)

NAM E
cgSdBodAmr aySaeAssgnment — set a bool-valued state assignment array
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetBoolArrayStateAssignment( CGstateassignment sa,
const CGbool * vals);
PARAMETERS
sa Ahandle to a state assignment array of GeBOOL .
vals Thevalues which will be used to ssa
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBodAmr aySaeAssgnment sets the value of a state assignment of bool array type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

bool type.

HI STORY
cgSdBodAmr aySateAssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetBoolStateAssignmerdlies, cgSetBoolStateAssignment, cgSetFloatArrayStateAssignment,
cgSetFloatStateAssignment, cgSetintArrayStateAssignment, cgSetln tStateAssignment,
cgSetProgramStateAssignment, cgSetS amplerStateAssignment, cgSetStringStateAssignment,

cgSetBxtureStateAssignment
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cgSetBoolStateAssignment(3) Cgre Runtime API cgSetBoolStateAssignment(3)

NAM E
cgSdBod SaeAssgnment — set the value of a bool state assignment

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetBoolStateAssignment( CGstateassignment sa,
CGhbool value );

PARAMETERS
sa Ahandle to a state assignment of tyjie BOOL .

value Thevalue to whichsa will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the state assignment.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdBodSaeAssgnment sets the value of a state assignment of bool type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

bool type.
CG_ARRAY_SZE _MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSdBodSaeAssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetBoolStateAssignmerdales, cgSetBoolArrayStateAssignment, cgSetFloatArrayStateAssignment,
cgSetFloatStateAssignment, cgSetintArrayStateAssignment, ¢ gSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetBxtureStateAssignment
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cgSetBuferData(3) CdgCore Runtime API cgSetBufferData(3)

NAM E
cgSd Buff erData - resize and completely update a buffer object

SYNOPI S
#include <Cg/cg.h>

void cgSetBufferData( CGbuffer buffer,
int size,
const void * data );

PARAMETERS
buffer  Thebuffer which will be updated.

size Specifiea new gze for the liffer object. Zero for size means use tRisting size of the bffer as
the effectve sze.

data Pointeto the data to cgpinto the liffer. The number of bytes to cpjis determined by the size
parameter.

RETURN VALUES
None.

DESCRI PTION
cgSd Buff erDataresizes and completely updates an existing buffer object.

A buffer which has been mapped into an applications address space with cgfdapBigt be unmapped
using cgUnmapBuffer before it can be updated wg8aBuff erData.

EXAMPLE S
cgSetBufferData( myBuffeszeof( myData ), myData );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_BUFFER_UPDATE_NOT_ALLAGOWED_ERROR is generated ibuff eris currently mapped.

HI STORY
cgSd Buff erData was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffercgSetBufferSubData, cgMapBuffagUnmapBuffer
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cgSetBuferSubData(3) Cgore Runtime API cgSetBufferSubData(3)

NAM E
cgSd Buff erSutData — partially update a Cg buffer object

SYNOPI S
#include <Cg/cg.h>

void cgSetBufferSubData( CGbuffer buffer,
int offset,
int size,
const void * data );

PARAMETERS
buffer  Bufer being updated.

offset  Bufer offset in bytes of the beginning of the partial update.
size Numbenof buffer bytes to be updated. Zero means no update.
data Pointeto the start of the data being copied into the buffer.

RETURN VALUES
None.

DESCRI PTION
cgSd Buff erSutDataresizes and partially updates an existing buffer object.

A buffer which has been mapped into an applications address space with cgMapBuffer must be unmapped
using cgUnmapBuffer before it can be updated wiBa Buff erSutData.

EXAMPLE S
cgSetBufferSubData( myBuffet6, sizeof( myData ), myData );

ERRORS
CG_INVALID_BUFFER_HANDLE_ERROR is generated ibuff eris not a valid buffer.

CG_BUFFER_UPDATE_NOT_ALLGOWED_ERROR is generated ibuff eris currently mapped.
CG_BUFFER_INDEX_OUT_OF_RANGE_ERROR is generated ioff st or 9zeis out of range.

HI STORY
cgSd Buff erSutData was introduced in Cg 2.0.

SEE ALSO
cgCreateBuffercgGLCreateBuffercgSetBufferData, cgMapBuffeegUnmapBuffer
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cgSetCompilerincludeCallback(3) @ypre Runtime API cgSetCompilerincludeCallback(3)

NAM E
cgSd Compil el ndudeCall back — set the include callback function
SYNOPI S
#include <Cg/cg.h>
typedef void (*CGlIncludeCallbackFunc) ( CGcontext context, const char *filename );
void cgSetCo mpilerincludeCallback( CGcontext context, CGIncludeCallbackFunc func );
PARAMETERS

context Thecontext for which the include callback will be used.
func A pointer to the include callback function.

RETURN VALUES
None.

DESCRI PTION
cgSd Compil e ndudeCall back sets a callback function used for handing include statemé&matsh Cg
runtime contgt main tains a virtual file system of shader source code for inclusion by th e corSpilece
code is populated into the virtual filesystem using cgSetCompilerincludeString and
cgSetCompilerincludeFile. Whethe comp iler encounters an include, firstly the virtual file system is
searched for a matchSecondly the include callback function is called, providing an opportunity for
populating shader source via cg SetCompilerincludeString and cgSetCompilerincludetélecallback
function is passed the context and the requested naimedly, the filesystem is searched in the usual
manner Fourthly, an eror is raised by the compiler that the include can not be satiidid. is passed to
cgSd Compil e ndudeCall back to disable the callback.

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

HI STORY
cgSd Compil el ndudeCall back was introduced in Cg 2.1.

SEE ALSO
cgGetCompilerincludeCallback, cgSetCompilerincludeString, cgSetCompi lerincludeFile
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cgSetCompilerincludeFile(3) Qgore Runtime API cgSetCompilerincludeFile(3)

NAM E
cgSd Compil e ndudeFil e add shader source file to context

SYNOPI S
#include <Cg/cg.h>

void cgSetCompilerincludeFile( CGcon text context, const char *name, const char *filename );

PARAMETERS
contxt Thecontext in which to add the source code for inclusion by the compiler.

name Thevirtual file system name of the shader source.
filename Systerfile system name of shader source file.

RETURN VALUES
None.

DESCRI PTION
Each Cg runtime context maintains a virtual filesy stem of shader source code for inclusion by the.compiler
cgSd Compil el ndudeFil @ populates source code into the virtual filesystem from a flename is
removed from the virtual filesystem by usitgULL for thefilename The virtual filesystem is completely
cleared by usinglULL for thename

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

CG_FILE _READ_ERROR is generated if the filtlenamecan not be opened for input.

HI STORY
cgSd Compil e ndudeFil ewas introduced in Cg 2.1.

SEE ALSO
cgSetCompilerincludeString, cgGetCompilerincludeCallback, cgSetCompi lerincludeCallback
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cgSetCompilerIncludeString(3) QZpre Runtime API cgSetCompilerincludeString(3)

NAM E
cgSd Compil el ndudeString — add shader source string to context
SYNOPI S
#include <Cg/cg.h>
voi d cgSetCompilerincludeString( CGcontext context, const char *name, con st char *source );
PARAMETERS

contxt Thecontext in which to add the source code for inclusion by the compiler.
name Thevirtual file system name of the shader source.
source  Shadeyource code string.

RETURN VALUES
None.

DESCRI PTION
Each Cg runtime comté maintains a virtual file system of shader source code for inclusion by the
compiler. cgSaCompil el ndudeSring populates source code into the virtual filesystefnname is
removed from the virtual filesystem by usinguLL for the source The virtual filesystem is completely
cleared by usinglULL for thename

EXAMPLE S
ERRORS
CG_INVALID_CONTEXT_HANDLE _ERROR is generated iéontext is not a valid context.

HI STORY
cgSd Compil e ndudeString was introduced in Cg 2.1.

SEE ALSO
cgSetCompilerl ncludeFile, cgGetCompilerincludeCallback, cgSetCompilerincludeCallback
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cgSetContextBehdor(3) CgCore Runtime API cgSetContextBehavior(3)

NAM E
cgSd ContextBehaviar — set the behavior for a context

SYNOPI S
#include <Cg/cg.h>

void cgSetContextBehavior( CGcontext context,
CGbehavior behavior );

PARAMETERS
context The context for which the behavior will be set.

behavior
An enumerant which defines the beloa that will be exhibited bycontext. The following
enumerants are allowed:

* CG_BEHAVIOR_3000

* CG_BEHAVIOR_2200

* CG_BEHAVIOR_CURRENT
* CG_BEHAVIOR_LATEST

RETURN VALUES
None.

DESCRI PTION
Each n& version of Cg is supposed to be completely backwards compatible with prewmisns,
providing bug fixes and/or mecapabilities while maintaining the behavior which applications were written
against. Theintent is to allev Cg to be pdated and he exsting applications continue toask exactly as
designed.

Occasionally a case is made that some behavior of Cg is wrong, but fixing theibbelald break
existing applications. This is a problenogSaContextBehaviar provides a solution by documenting such
changes to the library’behavior and allaving applications to explicitly opt-in to the webehavior For
applications which dot’use cgSaContextBehaviar Cg will continue to beha exactly as it did before
this routine was introduced.

It is expected that the definition of aweontext behavior will be a rare occurance and not something that
happens with\ery nev Cg release. Routinbug fixes and additions to th@Pl won't result in creating e
values ofbehaMar. Instead this will only be done when the fix for a broken library behavior could cause a
correctly written application to fail.

behaviar must be one of the following enumerants :

* CG_BEHAVIOR_3000
Cg 3.0 added support for 16 additionalttee units for a total of 32 using the semantiEXUNIT16
throughTEXUNIT31 and resource enun@G_TEXUNIT16throughCG_TEXUNIT31 To use these ne
resourcesCG_BEHAVIOR_3000is required. Using CG_BEHAVIOR_2200with these n& texture unit
resources will result in a Cg error.

* CG_BEHAVIOR_2200
This value specifies a pattern of beloa matching what was seen from Cg through release 2.2.
Applications which speciffCG_BEHAVIOR_2200do not need to be modified to handlevrentext
behaviors since tlyawill continue to get the oldest behavior from the library.

Note that this selection is the default behavior for applications whicker neall
cgSd ContextBehaviar, which means thatxésting binaries will continue to get the behaviorythe
expect from Cg. This is also the fallback behavior if awalid value of behaviar is passed to
cgSd ContextBehaviar.
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cgSetContextBehdor(3) CgCore Runtime API cgSetContextBehavior(3)

* CG_BEHAVIOR_CURRENT
When this value is used the most adeed context behavior supported by the library will be
determined at compile time and will become part of the application bitipgating the Cg runtime
files will not change the behavior seen by the application at runtioeever, if the updated ersion
of Cg defines a ne value forbehaviar then this ne behavior will be used after the application is
recompiled.

* CG_BEHAVIOR_LATEST
When this value is used the most adeed context behavior supported by the library will be
determined at application runtimélpdating the Cg runtime files may result imngehavior from Cg
even though the same application binaries are being used.

* CG_BEHAVIOR_UNK NOWN
This value is returned by cgGetBehaviorString to indicate ealidnstring agument has been used.
Passing CG_BEHAVIOR_UNKNOWN to cgSaContextBehaviar  will generate an
CG_INVALID_ENUMERANT_ERROR and result in the comés behavior being set to
CG_BEHAVIOR_2200nstead.

If the environment ariableCG_BEHAVIOR is set to an of the \alid CGbehavar enumerant names, then
that context behavior will be used instead of the behavior compiled into the application Bimaris true
even when the application doesgn’ explicity call cgSdContextBehaviar. Note that
CG_BEHAVIOR_CURRENT and CG_BEHAVIOR_UNKNOWN are not valid choices fa€G_BEHAVIOR.
Trying to use either will result in an error.

EXAMPLE S
/* create a context and set the behavior to CG_BEHAVIOR_3000 */

CGcontext context = cgCreateContext();
cgSetContextBehavior(context, CG_BEHAVIOR_3000);

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

CG_INVALID_ENUMERANT_ERROR is generated if behavar is not CG_BEHAVIOR_3000
CG_BEHAVIOR_2200CG_BEHAVIOR_CURRENT, or CG_BEHAVIOR_LATEST.

HI STORY
cgSd ContextBehaviar was introduced in Cg 3.0.

SEE ALSO
cgCreateContext, cgGetContextBehavagiGetBehavigregGetBehaviorString
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cgSetEfectName(3) Cd-ore Runtime API
NAM E

cgSd Eff e¢eName— set the name of an effect
SYNOPI S

#include <Cg/cg.h>

CGbool cgSetEffectName( CGeffect effect,
const char * name );

PARAMETERS
effect Theeffect in which the name will be set.

name Thenew name fordf ed.

RETURN VALUES
ReturnsCG_TRUE if it succeeds.

ReturnsCG_FALSE otherwise.
DESCRIPTION

cgSd Eff e¢Nameallows the application to set the name of an effect.

EXAMPLE S
char *effectSource = ...;
CGcontext context = cgCreateContext();

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

const char* myEffectName = "myEffectName";

CGbool okay = cgSetEffectName(effect, myEffectName);

if (lokay) {
/* handle error */

}

ERRORS

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

HI STORY
cgSd Eff e¢Namewas introduced in Cg 1.5.

SEE ALSO
cgGetEffectName, cgCreateEffect
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cgSetEffectParameterBef(3) CgCore Runtime API cgSetEffectParameterBuffer(3)

NAM E
cgSd Eff e¢ ParameterBuffer — sets a Cg bffer to every program in the ééct that uses the passefeet
buffer parameter.

SYNOPI S
#include <Cg/cg.h>

void cgSetEffectParameterBuffer(CGparameter param,
CGhuffer buffer)

PARAMETERS
param  Theeffect parameter used by programs in the effect as a buffer parameter.

buffer  TheCg buffer being set tparam for each program in the effect that upasam.

RETURN VALUES
None.

DESCRI PTION
cgSa Eff e¢ ParameterBuffer allows the application with a singleP1 call to set a Cg Uffer to an efiect
parameter using tHRUFFERsemantic for each program in the effect that uses this effect parameter.

cgSa Eff e¢ ParameterBuffer does the equialent of the following:

CGtechnique technique = cgGetFirstTechnique(myCgEffect);
for(; technique; technique = cgGetNextTechnique(technique))

{
if(lcglsTechniqueValidated(technique))

continue;

CGpass pass = cgGetFirstPass(technique);
for(; pass; pass = cgiGetNextPass(pass))

for(inti = 0; i < numDomains; ++i)

{

CGprogram prog = cgGetPassProgram(pass, domainsli]);
if('prog)
continue;

CGparameter param = cgGetNamedParameter(prog, "paramName");
CGbool isUsed = cglsParameterUsed(param, prog);
if(isUsed == CG_FALSE)

continue;

int idx = cgGetParameterBufferindex(param);
if(idx < 0)
continue;

cgSetProgramBuffer(prog, idx, myCgBuffer);

EXAMPLE S
cgSetEffectParameterBuffer(cg GetNamedEffectParameter(myCgEffect, "paramName"), myCgBuffer);
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cgSetEffectParameterBef(3) CgCore Runtime API cgSetEffectParameterBuffer(3)

See examples/OpenGL/advanced/cgfx_buffer_lighting.

ERRORS
CG_INVALID_PARAMETER_ERRROR is generated iparam is not a valid parameter.

HI STORY
cgSa Eff e¢ ParameterBuffer was introduced in Cg 3.0.

SEE ALSO
cgGetEffectParameterBuffaagSetProgramBuffer
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cgSetErrorCallback(3) Cgore Runtime API cgSetErrorCallback(3)

NAM E
cgSd ErrorCallback - set the error callback function

SYNOPI S
#include <Cg/cg.h>

typedef void (*CGerrorCallbackFunc)( void );

void cgSetErrorCallback( CGerrorCallbackFunc func );

PARAMETERS
func Afunction pointer to the error callback function.

RETURN VALUES
None.

DESCRI PTION
cgSd ErrorCallback sets a callback function that will be calledbry time an error occurrsThe callback
function is not passed warparameters. lfs assumed that the callback function will call cgGetError to
obtain the current erroiTo disable the callback functiogSet ErrarCallback may be called wittNULL .

EXAMPLE S
The following is an example of hoto set and use an error callback :

void MyErrorCallback( void ) {
int myError = cgGetError();
fprintf(stderr, "CG ERROR : %s\n", cgGetErrorString(myError));

}

void main(int argc, char *argv[])

{
cgSetErrorCallback(MyErrorCallback);

/* Do stuff */
}

ERRORS
None.

HI STORY
cgSd ErrorCallback was introduced in Cg 1.1.

SEE ALSO
cgGetErrorCallback, cgGetErragGetErrorString
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cgSetErrorHandler(3) Cgore Runtime API cgSetErrorHandler(3)

NAM E
cgSd ErrorHandler — set the error handler callback function

SYNOPI S
#include <Cg/cg.h>

typedef void (*CGerrorHandlerFunc)( CGcontext context,
CGerror error,
void * appdata );

void cgSetErrorHandler( CGerrorHandlerFunc func,
void * appdata );

PARAMETERS
func A pointer to the error handler callback function.

appdata Apointer to arbitrary application-provided data.

RETURN VALUES
None.

DESCRI PTION
cgSd ErrorHandler specifies an error handler function that will be calleenetime a Cg runtime error
occurrs. Thesallback function is passed:

context
The context in which the error occured. If the context cannot be deterrNidiHd,is used.

enor
The enumerant of the error triggering the callback.

appdaa
The value of the pointer passedagSa ErrammMandler. This pointer can be used to neakbitrary
application-side informatiorvailable to the error handler.

To dsable the callback function, specify]NalLL callback function pointer viegSe ErrarHandler .

EXAMPLE S
void MyErrorHandler(CGcontext context, CGerror error, void *data) {
char *progname = (char *)data;
fprintf(stderr, " %s: Error: %s\n", progname, cgGetErrorString(error));

}

void main(int argc, char *argv[])

{

cgSetErrorHandler(MyErrorHandler, (void *)argv[0]);

ERRORS
to-be-written

HI STORY
cgSd ErrorHandler was introduced in Cg 1.4.

SEE ALSO
cgGetErrorHandlercgGetError cgGetErrorString, cgGetFirstError
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cgSetFloatAnnotation(3) CQgore Runtime API cgSetFloatAnnotation(3)

NAM E
cgSdFloaAnnataion — set the value of a float annotation
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetFloatAnnotation( CGannotation ann,
float value );
PARAMETERS
ann Theannotation that will be set.

value Thevalue to whichann will be set.

RETURN VALUES
ReturnsCG_TRUE if it succeeds in setting the annotation.

ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFlogaAnnatation sets the value of an annotation of float type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_ANNOTATION_HANDLE_ERRROR is generated iénn is not a valid annotation.

CG_INVALID_PARAMETER_TYPE_ERRROR is generated iénn is not an annotation of float type.
CG_ARRAY_SZE_MISMATCH_ERROR is generated iéinn is not a scalar.

HI STORY
cgSd FloaAnnatation was introduced in Cg 1.5.

SEE ALSO
cgGetFloatAnnotationValues, cgSetBoolAnnotation, cgSetintAnnotation, cgSetStringAnnotation
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cgSetFloatArrayStateAssignment(3) Cgre Runtime API cgSetFloatArrayStateAssignment(3)

NAM E
cgSdFloaAmr aySaeAssgnment — set a float-valued state assignment array
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetFloatArrayStateAssignment( CGstateassignment sa,
const float * vals );
PARAMETERS
sa Ahandle to a state assignment array of 9@eFL OAT, CG_FIXED, CG_HALF.
vals Thevalues which will be used to ssa
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFloaAmr aySaeAssgnment sets the value of a state assignment of float array type.

EXAMPLE S
to-be-written

ERRORS
CG_INVALID_STATE_ASSIGNMENT_HANDLE_ERRROR is generated ifais not a valid state assignment.

CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a

float type.

HI STORY
cgSd FloaAmr aySaeAssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetFloatStateAssignmeraes, cgSetFloatStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetintArrayStateAssignment, cgSetl ntStateAssignment,
cgSetProgramStateAssignment, cgSet SamplerStateAssignment, cgSetStringStateAssignment,

cgSetBxtureStateAssignment
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cgSetFloatStateAssignment(3) Cgre Runtime API cgSetFloatStateAssignment(3)

NAM E
cgSdFloaSaeAssgnment — set the value of a state assignment
SYNOPI S
#include <Cg/cg.h>
CGbool cgSetFloatStateAssignment( CGstateassignment sa,
float value );
PARAMETERS
sa Ahandle to a state assignment of tyjie AL OAT, CG_FAIXED, or CG_HALF.
vaue Thevalue to whichsawill be set.
RETURN VALUES

ReturnsCG_TRUE if it succeeds in setting the state assignment.
ReturnsCG_FALSE otherwise.

DESCRI PTION
cgSdFloaSaeAssgnment sets the value of a state assignment of float type.

EXAMPLE S
to-be-written

ERRORS
CG_SIATE_ASSIGNMENT_TYPE_MISMAATCH_ERROR is generated ifa is not a state assignment of a
float type.
CG_ARRAY_SZE _MISMATCH_ERROR is generated i&ais an array and not a scalar.

HI STORY
cgSdFloaSateA ssgnment was introduced in Cg 1.5.

SEE ALSO
cgGetFloatStateAssignmeraMes, cgSetFloatArrayStateAssignment, cgSetBoolArrayStateAssignment,
cgSetBoolStateAssignment, cgSetintArrayStateAssignment, cgSetintStateAssignment,
cgSetProgramStateAssignment, cgSetSamplerStateAssignment, cgSetStringStateAssignment,

cgSetBxtureStateAssignment
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cgSetintAnnotation(3) Cg@ore Runtime API cgSetintAnnotation(3)

NAM E
cgSdl ntAnnataion - set the value of an int annotation

SYNOPI S
#include <Cg/cg.h>

CGbool cgSetintAnnotation( CGannotation ann,
int value );
