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Chapter 1

the Grand Unified 3D Game
Engine

1.1 Concepts

TheGrandUnified3D GameEngine(GAUGE) is morethatjustagameengine.Many
of theunderlyingclassesin GAUGE actuallychangetheway thingsareprogrammed
at a low level. Beforeyou candive into the GAUGE classspecifications,you should
goover thesebasicconcepts.

1.1.1 Smart Pointers

GAUGEmakesextensiveuseof smartpointers.Thesearepointerswhichautomatically
detectwhenan object is no longerin useanddeleteit for you. Thesearesomewhat
similar to Java pointers,but havesomekey differencesthatyouneedto beawareof.

Here’sanexample:

GSmartPointer � int � ptr;

ptr = NEW int;

ptr = NULL;

Now, if ptr wasjust an int � , the above would be a memoryleak. The smartpointer,
on theotherhand,detectsthat theint is no longerin use,anddeletesit automatically.
Otherthanthat,a smartpointerworksexactly likea regularpointer.
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GSmartPointerworks throughreference-counting.Every objecthasan integer refer-
encecountassociatedwith it. This integer is storedin the four bytesprecedingthe
object,andis allocatedautomaticallyby GAUGE’soperatornew. Thereferencecount
startsat zero.Onceyou seta GSmartPointerto point at thatmemorychunk,therefer-
encecountis incremented.WhentheGSmartPointeris setto point at somethingelse,
thereferencecountis decremented.If it hits0 again,theobjectis deleted.

Thereareseveralthingsto watchout for whenusingsmartpointers:

� Onceanobjecthasa smartpointerpointingat it, it’s stuckin thesmartpointer
system. To keepthings organized,you shouldavoid situationswhereboth a
smartpointerandanormalpointerpoint at thesameobject.� Do not seta smartpointerto any addresswhich wasnot at somepoint returned
by operatornew. Obviously, suchaddressesdo not have referencecountsand
cannotbedeleted,sotheprogramwill crashor memorycorruptionwill occurif
youdo this.� Circularlinks arenot detected.So,if you have two objectswhich containsmart
pointerspointingat eachother, they will never bedeleted,evenif no otherpart
of theprogrampointsat them.This is differentfrom Java.� Thespeedof GSmartPointerhasnot beenmeasured,but it is definatelyslower
that using regular pointers. I do not believe that the speeddifferenceis very
large,but youshouldstill useregularpointerswheneverit is reasonableto doso.

Themainreasonto usesmartpointersis thatyou no longerhave to worry aboutwho
hasto deletewhat. You canhave functionswhich returnpointersto objectswithout
any problems.

For example,GDirectoryis a classwhich representsa directory. Oneof thefunctions
of GDirectory, OpenFile(),returnsasmartpointerto aGFile. Now, if GAUGEdid not
havesmartpointers,thefunctionwouldhaveto returna normalpointerto afile. Then,
youhaveaproblem:Who’s responsibilityis it to deletethefile?

As it turnsout,somesubclassesof GDirectorywill returnthesamepointerif youopen
the samefile multiple times. So, if the caller wereto deletethe file, it would cause
otherpartsof theengineto crashif they attemptedto accessthesamefile. So,clearly,
GDirectorywould have to maintaincontrolover whenthefile is deleted.This means
thatit would haveto haveanotherfunction,CloseFile(GAUGE3D::GFileGFile� file).

Having to call theGDirectoryagainto closeafile canbeahugeproblem.For example,
sayyou loadup a file, andthenpassit on to anotherclassto beprocessed.Then,you
wouldhave to find out from thatclasswhenthefile needsto bedeleted.

The solution to all of this is smartpointers. GDirectory::OpenFile()returnsa smart
pointerto a GFile. This way, no onehasto worry aboutwho hasto deletethefile. If
thedirectorydoesnotwantthefile to bedeleted,it simplykeepsasmartpointerto that
file. No CloseFile()functionis necessary.

One last note: Writing out ”GSmartPointer� MyObject� ” can get annoying very
quicly. In GAUGE, we usethe conventionof typedef’ing type nameswith a prefix
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1.1Concepts 3

of ’p’ asbeinga smartpointerto thatobject. So, in theheaderfile thatdefines”My-
Object”,you’d seethis:

typedef GSmartPointer � MyObject � pMyObject;

UsingpMyObjectmakescodemuchmorereadableandeasierto type.

1.1.2 Plugins

GAUGE makes extensive useof plugins. A plugin is a programmodulewhich is
dynamicallyloadedthroughanexternalsharedlibrary (DLL). Theadvantageof using
pluginsis that you canaddfunctionality to the enginewithout actuallyediting or re-
compilingGAUGE itself.

GAUGE usespluginsto supportvariousfile formats. For example,thereis a plugin
to load3D Studiomodelfiles andanotherplugin to loadQuake2MD2 models.Even
GAUGE’scustommodelformat,GMDL, is loaded(andsaved)througha plugin.

GAUGE also usesplugins for many other things. One example is 3D rendering.
GAUGE canuseeitherOpenGLor Direct3D for rendering.The engineitself, how-
ever, knowsnothingabouteitherAPI. Instead,it useseithertheGL or D3D rendering
plugin to renderimages.

For moreinfo abouthow to loadplugins,seetheGObjectLoaderandGPluginclasses.

1.1.3 Mor e to Come!

Thereareseveralotherinterestingconceptsthatareslatedto beimplementedin thenext
versionof GAUGE,includingcookies,abstractdatachunks,anew threadingparadigm,
andmore.

Now, headonover to themodulessectionandstartexploring!
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Chapter 2

gauge3dModule Index

2.1 gauge3dModules

Hereis a list of all modules:

CommonClasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3D Math . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
OSAbstractionLayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
File Manipulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
GraphicsDescription . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Renderer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
PluginLoader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
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Chapter 3

gauge3dHierar chical Index

3.1 gauge3dClassHierar chy

This inheritancelist is sortedroughly, but not completely, alphabetically:

GAUGE3D::GAngles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
GAUGE3D::GArray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
GAUGE3D::GFileLoader::ChunkHeader
GAUGE3D::GConfigFile. . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
GAUGE3D::GSuperModel::EdgeReduction
GAUGE3D::GEngine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
GAUGE3D::GException . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
GAUGE3D::GFileSystem::FileMap. . . . . . . . . . . . . . . . . . . . . . 76
GAUGE3D::GFile::FileMap . . . . . . . . . . . . . . . . . . . . . . . . . . 77
GAUGE3D::GFileSystem. . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
GAUGE3D::GImage::FormatDesc. . . . . . . . . . . . . . . . . . . . . . . 89
GAUGE3D::GFrustum
GAUGE3D::GLine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
GAUGE3D::GSuperModel::Mesh
GAUGE3D::GSuperModel::MeshFrame
GAUGE3D::GSuperModel::Model
GAUGE3D::GObject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

GAUGE3D::GCamera . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
GAUGE3D::GDirectory . . . . . . . . . . . . . . . . . . . . . . . . . . 53

GAUGE3D::GDiskDirectory . . . . . . . . . . . . . . . . . . . . . . 56
GAUGE3D::GVirtualDirectory . . . . . . . . . . . . . . . . . . . . . 228

GAUGE3D::GDisplay . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
GAUGE3D::GFile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

GAUGE3D::GDiskFile . . . . . . . . . . . . . . . . . . . . . . . . . 60
GAUGE3D::GStringFile . . . . . . . . . . . . . . . . . . . . . . . . 206
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GAUGE3D::GFileLoader. . . . . . . . . . . . . . . . . . . . . . . . . . 75
GAUGE3D::GImage . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
GAUGE3D::GIStream . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
GAUGE3D::GLibrary. . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
GAUGE3D::GLight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
GAUGE3D::GMessage. . . . . . . . . . . . . . . . . . . . . . . . . . . 121

GAUGE3D::GInputMessage. . . . . . . . . . . . . . . . . . . . . . 99
GAUGE3D::GKeyboardMessage. . . . . . . . . . . . . . . . . . 110
GAUGE3D::GMouseButtonMessage. . . . . . . . . . . . . . . . 131
GAUGE3D::GMouseMotionMessage. . . . . . . . . . . . . . . 133
GAUGE3D::GMouseWheelMessage. . . . . . . . . . . . . . . . 135

GAUGE3D::GQuitMessage. . . . . . . . . . . . . . . . . . . . . . . 168
GAUGE3D::GMessageBox. . . . . . . . . . . . . . . . . . . . . . . . . 123
GAUGE3D::GMessageQueue. . . . . . . . . . . . . . . . . . . . . . . 126
GAUGE3D::GMessageQueue::Handler. . . . . . . . . . . . . . . . . . 91

GAUGE3D::GInputMap . . . . . . . . . . . . . . . . . . . . . . . . 94
GAUGE3D::GModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

GAUGE3D::GBillboardSprite . . . . . . . . . . . . . . . . . . . . . 48
GAUGE3D::GSphereModel . . . . . . . . . . . . . . . . . . . . . . 191
GAUGE3D::GSuperModel. . . . . . . . . . . . . . . . . . . . . . . 209

GAUGE3D::GModel::AnimState. . . . . . . . . . . . . . . . . . . . . . 44
GAUGE3D::GBillboardSprite::BillboardAnimState. . . . . . . . . . 47
GAUGE3D::GSphereModel::SphereModelAnimState. . . . . . . . . 193
GAUGE3D::GSuperModel::SuperAnimState

GAUGE3D::GModel::RenderInfo . . . . . . . . . . . . . . . . . . . . . 177
GAUGE3D::GMutex . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
GAUGE3D::GObjectLoader. . . . . . . . . . . . . . . . . . . . . . . . 144
GAUGE3D::GOStream. . . . . . . . . . . . . . . . . . . . . . . . . . . 147
GAUGE3D::GPlugin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
GAUGE3D::GRawIStream . . . . . . . . . . . . . . . . . . . . . . . . . 170
GAUGE3D::GRawOStream . . . . . . . . . . . . . . . . . . . . . . . . 173
GAUGE3D::GRenderer. . . . . . . . . . . . . . . . . . . . . . . . . . . 175
GAUGE3D::GScene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
GAUGE3D::GScheduler. . . . . . . . . . . . . . . . . . . . . . . . . . 184
GAUGE3D::GSprite . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
GAUGE3D::GSurface. . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
GAUGE3D::GTexture. . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
GAUGE3D::GThread. . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

GAUGE3D::GPlugin::ObjectInfo. . . . . . . . . . . . . . . . . . . . . . . . 142
GAUGE3D::GPlane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
GAUGE3D::GPolygon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
GAUGE3D::GQuaternion. . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
GAUGE3D::GModel::RenderInfo::RenderSet. . . . . . . . . . . . . . . . . 180
GAUGE3D::GSegment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
GAUGE3D::GSmartPointerBase
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GAUGE3D::GSmartPointer. . . . . . . . . . . . . . . . . . . . . . . . . 188
GAUGE3D::GStridedArray. . . . . . . . . . . . . . . . . . . . . . . . . . . 197
GAUGE3D::GString . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
GAUGE3D::GSurface::SurfaceMap . . . . . . . . . . . . . . . . . . . . . . 213
GAUGE3D::GTimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
GAUGE3D::GTriangle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
GAUGE3D::GVector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
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Chapter 4

gauge3dCompound Index

4.1 gauge3dCompoundList

Herearetheclasses,structs,unionsandinterfaceswith brief descriptions:

GAUGE3D::GAngles (Representsasetof Eulerangles(pitch,yaw, androll)) 39
GAUGE3D::GModel::AnimState (Theanimationstatefor a GModel) . . . 44
GAUGE3D::GArray (A garbage-collectedarrayclass). . . . . . . . . . . . 45
GAUGE3D::GBillboardSprite::BillboardAnimState (Theanimationstate

for aGBillboardSprite) . . . . . . . . . . . . . . . . . . . . . . . . 47
GAUGE3D::GBillboardSprite (A flat textured rectanglewhich always

facesthecamera) . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
GAUGE3D::GCamera (Representstheviewpoint into the3D scene) . . . . 50
GAUGE3D::GConfigFile (Accessto a section-key-dataconfigfile) . . . . . 51
GAUGE3D::GDir ectory (Abstractinterfaceto a directory). . . . . . . . . . 53
GAUGE3D::GDiskDir ectory (A directoryon adisk) . . . . . . . . . . . . . 56
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Chapter 5

gauge3dModule Documentation

5.1 CommonClasses

Commonclassesthatarewidely usedthroughouttheengine.

Compounds

� classGAUGE3D::GArray� classGAUGE3D::GStridedArray
� classGAUGE3D::GException� classGAUGE3D::GString� classGAUGE3D::GSmartPointer
� classGAUGE3D::GObject

Support macrosfor QueryInterface.

� #defineGAUGE3D SET UID(HIGH,MID,LOW)

SettheUID for a class.

� #defineGAUGE3D DECLARE INTERFACES(CLASSNAME)

Begin interfacedeclaration block for a class.

� #defineGAUGE3D DECLARE BASECLASS(BASECLASSNAME)

Declare inheritedinterfacesfor a class.
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� #define GAUGE3D DECLARE EMBEDDED INTERFACE(INTERFACE -
OBJECT)

Declare embeddedinterfacesfor a class.

� #defineGAUGE3D END INTERFACES

Endinterfacedeclaration block.

PI definitions

To avoid ambiguitiesin pi constants,wedefinebothPI andM PI.

� #defineM PI 3.14159265358979323846

pi.

� #defineM PI 2 1.57079632679489661923

pi/2.

� #defineM PI 4 0.78539816339744830962

pi/4.

� #definePI 3.14159265358979323846

pi.

� #definePI 2 1.57079632679489661923

pi/2.

� #definePI 4 0.78539816339744830962

pi/4.

Standard types

Someof thesewill bedifferentonsomesystems.

� typedefunsignedint uint

unsignedint.

� typedefunsignedshortushort

unsignedshort.
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� typedefunsignedlong ulong

unsignedlong.

� typedefunsignedcharuchar

unsignedchar.

� typedefcharint8

8-bit signedinteger.

� typedefshortint16

16-bit signedinteger.

� typedefint int32

32-bit signedinteger.

� typedeflong long int64

64-bit signedinteger.

� typedefunsignedcharuint8

8-bit unsignedinteger.

� typedefunsignedshortuint16

16-bit unsignedinteger.

� typedefunsignedint uint32

32-bit unsignedinteger.

� typedefunsignedlong longuint64

64-bit unsignedinteger.

� typedeffloatfloat32

32-bit floatingpointnumber.

� typedefdoublefloat64

64-bit floatingpointnumber.

� typedefdoubletTime

Timevalue, measuredin seconds.
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Defines

� #defineGAUGE3D FATAL ERROR(CAUSE)

Abort executiondueto a fatal error.

Typedefs

� typedefGSmartPointer� GObject� pGObject

Smartpointerto a GObject.

Functions

� template� classtType� GSmartPointer� tType� QueryInterface(pGObjectob-
ject)

Seeif an objectsupportsa particular interface.

5.1.1 DetailedDescription

Commonclassesthatarewidely usedthroughouttheengine.

This moduleis usedby every classin GAUGE. It includesstddefs.h,which mustbe
includedby everyGAUGEsourcefile. It alsoincludesthememoryallocator, GSmart-
Pointer, GObject,GArray, GString,etc.

5.1.2 DefineDocumentation

5.1.2.1 #defineGAUGE3D FATAL ERROR(CAUSE)

Initializer:

\
throw GAUGE3D::GException(CAUSE, __FILE__, __LINE__);

Abort executiondueto a fatalerror.

Parameters:
CAUSE A human-readablestringdescribingthecauseof theerror.
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This macrowill createandthrow a GException.It shouldbe usedonly whena fatal
erroroccurs.The programwill quit, possiblyprinting an errormessage,whenthis is
used.

5.1.2.2 #defineGAUGE3D SET UID(HIGH, MID, LOW)

Initializer:

\
public: \

enum {_UID_HIGH = HIGH, _UID_MID = MID, _UID_LOW = LOW}; \
virtual pGObject _QueryInterface(uint32 high, uint32 mid, uint32 low);\

private:

SettheUID for a class.

GAUGE3D SET UID shouldbe usedin the definition for any classthat is derived
from GObject.Thenumbersarethehigh,middle,andlow 32-bit integersin the96-bit
GAUGEuniqueidentifierfor theclass.(usegauge3d-uidgento createthem)

5.1.2.3 #defineGAUGE3D DECLARE INTERFACES(CLASSNAME)

Initializer:

\
pGObject CLASSNAME::_QueryInterface(uint32 high, uint32 mid, uint32 low)\
{ \

pGObject ret; \
if((high == _UID_HIGH) && (mid == _UID_MID) && (low == _UID_LOW)) \

return this;

Begin interfacedeclarationblock for a class.

GAUGE3D DECLARE INTERFACES should appearin the cpp file for any class
thatusesGAUGE3D SET UID. It shouldbefollowedby a GAUGE3D DECLARE -
BASECLASS for eachbaseclass(but not baseclass’s baseclasses,etc.) and a
GAUGE3D DECLARE EMBEDDED INTERFACE for every embeddedinterface.
Theseshouldpreferablybe orderedwith the most likely requestedinterfaceon top.
After all of these,GAUGE3D END INTERFACESshouldbeused.

5.1.2.4 #defineGAUGE3D DECLARE BASECLASS(BASECLASSNAME)

Initializer:

\
if((ret = BASECLASSNAME::_QueryInterface(high, mid, low)) != NULL)\

return ret;
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Declareinheritedinterfacesfor aclass.

GAUGE3D DECLARE BASECLASS declaresdirect baseclasses. Not the base
classesof baseclasses,just direct inheritedclasses.So, if you arenot usingmulti-
ple inheritance,you shouldneverneedmorethanoneof these.

5.1.2.5 #define GAUGE3D DECLARE EMBEDDED -
INTERFACE(INTERFACE OBJECT)

Initializer:

\
if((ret = (INTERFACE_OBJECT)._QueryInterface(high, mid, low)) != NULL)\
return ret;

Declareembeddedinterfacesfor a class.

GAUGE3D DECLARE EMBEDDED INTERFACE declaresinterfacesfrom which
this classis not inherited,but which defineadditionalfunctionality that this classhas.
Theparametershouldbeanactualinstantiatedcopy of theinterface,not theclassname
of it. This is becausethatinterface’sQueryInterfacefunctionneedsto becalled.

5.1.2.6 #defineGAUGE3D END INTERFACES

Initializer:

\
return ret; \

}

Endinterfacedeclarationblock.

PlaceGAUGE3D END INTERFACESafterall you interfacedeclarations.

5.1.3 TypedefDocumentation

5.1.3.1 typedef double GAUGE3D::tT ime

Timevalue,measuredin seconds.

Thetime from which this valuemesuresis completelyarbitrary, but will be thesame
for all tTime valuesduringa particularrun of theengine.If you want to get thedate,
usetheANSI-C functionscreatedfor thispurpose.
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5.1.4 Function Documentation

5.1.4.1 template� classtType� GSmartPointer � tType �
GAUGE3D::QueryInterface � tType� (pGObject object) [inline]

Seeif anobjectsupportsaparticularinterface.

Parameters:
tType Thetypeof theinterfaceyouwant.

object A smartpointerto theobjectfrom which youarerequestingtheinterface.

Returns:
A smartpointer to the interfaceyou requested,or NULL if the objectdoesnot
supportthatinterface.

This functiondeterminesif thegivenobjectsupportsan interfaceof type tType. The
returnedinterfacemaybeeitheraninheritedinterfaceor anembeddedinterface.

For example,if you hadan objectof typeGObjectandyou wantedto seeif it wasa
GFile,youwould do this: QueryInterface� GFile� (myObject);

This functionwouldbeamemberof GObject,but MSVC doesn’t like templatedmem-
berfunctions.
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5.2 3D Math

Classesfor performing3D mathcalculations.

Compounds

� classGAUGE3D::GAngles� classGAUGE3D::GLine� classGAUGE3D::GPlane� classGAUGE3D::GPolygon� classGAUGE3D::GQuaternion� classGAUGE3D::GSegment� classGAUGE3D::GTriangle� classGAUGE3D::GVector

Vector Constants

� constGVectorGVECTOR I = GVector(1.0,0.0,0.0)

Unit vectorin thepositivex direction.

� constGVectorGVECTOR J= GVector(0.0,1.0,0.0)

Unit vectorin thepositivey direction.

� constGVectorGVECTOR K = GVector(0.0,0.0,1.0)

Unit vectorin thepositivezdirection.

� constGVectorGVECTOR 0 = GVector(0.0,0.0,0.0)

Vectorwith lenght0.

� constGVectorGVECTOR FORWARD = GVector(0.0,1.0,0.0)

Vectorpointingin the”forward” direction.

� constGVectorGVECTOR RIGHT = GVector(1.0,0.0,0.0)

Vectorpointingin the”up” direction.

� constGVectorGVECTOR UP= GVector(0.0,0.0,1.0)

Vectorpointingin the”right” direction.
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Typedefs
� typedeffloat GCoordinate

Representsa coordinate.

Functions

� bool IsApproxZero(floata)

Testif a float is equalto zero with a toleranceof +-0.0001.

� bool IsApproxZero(doublea)

Testif a doubleis equalto zero with a toleranceof +-0.0000001.

5.2.1 Detailed Description

Classesfor performing3D mathcalculations.

Theseclassesshouldbehelpful for mostbasic3D mathcalculations,from finding dot
andcrossproductsto line-triangleintersections.

5.2.2 TypedefDocumentation

5.2.2.1 typedef float GAUGE3D::GCoordinate

Representsacoordinate.

This typeshouldbe usedin all 3D mathfunctionsandany functionsthatmanipulate
positionsin threedinemtionalspace.

5.2.3 Variable Documentation

5.2.3.1 constGVector GAUGE3D::GVECT OR FORWARD = GVector(0.0,1.0,
0.0)

Vectorpointingin the”forward” direction.

In GAUGE, thepositiveY axispointsforward.
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5.2.3.2 constGVector GAUGE3D::GVECT OR RIGHT = GVector(1.0,0.0,0.0)

Vectorpointingin the”up” direction.

In GAUGE,thepositiveX axispointsright.

5.2.3.3 constGVector GAUGE3D::GVECT OR UP = GVector(0.0,0.0,1.0)

Vectorpointingin the”right” direction.

In GAUGE,thepositiveZ axispointsup.

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



5.3OS Abstraction Layer 25

5.3 OSAbstraction Layer

Platformindependantaccessto operatingsystemfunctions.

Compounds

� classGAUGE3D::GFileSystem� classGAUGE3D::GLibrary� classGAUGE3D::GMessageBox� classGAUGE3D::GThread� classGAUGE3D::GMutex� classGAUGE3D::GTimer

Typedefs

� typedefGSmartPointer� GLibrary� pGLibrary

Smartpointerto a GLibrary.

� typedefGSmartPointer� GMessageBox� pGMessageBox

Smartpointerto a GMessageBox.

� typedefGSmartPointer� GThread� pGThread

Smartpointerto a GThread.

� typedefGSmartPointer� GMutex � pGMutex

Smartpointerto a GMutex.

5.3.1 Detailed Description

Platformindependantaccessto operatingsystemfunctions.

Thisis aprettycompleteabstractionlayerfor all theback-endfunctionsof youraverage
operatingsystem.
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5.4 File Manipulation

Classesfor manipulatingfilesanddatastreamsabstractly.

Compounds

� classGAUGE3D::GConfigFile� classGAUGE3D::GDirectory� classGAUGE3D::GDiskDirectory� classGAUGE3D::GDiskFile� classGAUGE3D::GFile� classGAUGE3D::GIStream� classGAUGE3D::GOStream� classGAUGE3D::GStringFile� classGAUGE3D::GVirtualDirectory

Typedefs

� typedefGSmartPointer� GDirectory� pGDirectory

Smartpointerto a GDirectory.

� typedefGSmartPointer� GDiskDirectory� pGDiskDirectory

Smartpointerto a GDiskDirectory.

� typedefGSmartPointer� GDiskFile� pGDiskFile

Smartpointerto a GDiskFile.

� typedefGSmartPointer� GFile� pGFile

Smartpointerto a GFile.

� typedefGSmartPointer� GIStream� pGIStream

Smartpointerto a GIStream.

� typedefGSmartPointer� GOStream� pGOStream

Smartpointerto a GOStream.

� typedefGSmartPointer� GStringFile� pGStringFile

Smartpointerto a GStringFile.
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� typedefGSmartPointer� GVirtualDirectory� pGVirtualDirectory

Smartpointerto a GVirtualDirectory.

Variables

� GAUGE3D API pGDirectorygWorkingDir

Thecurrentworkingdirectory.

� GAUGE3D API pGDirectorygConfigDir

Thedirectoryin which configfilesshouldbeplaced.

� GAUGE3D API pGDirectorygResourceDir

Thedirectorywhich containsprogramresources.

5.4.1 Detailed Description

Classesfor manipulatingfilesanddatastreamsabstractly.

Theseclassesprovide completelyabstractfile anddatastreamfunctionality. You can
usetheseclassesto doanythingfrom simplediskaccessto building avirtual filesystem
outof datafrom multiplecompressedarchives.

5.4.2 Variable Documentation

5.4.2.1 GAUGE3D API pGDir ectory GAUGE3D::gWorkingDir

Thecurrentworking directory.

This is thedirectoryfrom which theprogramwasrun.

5.4.2.2 GAUGE3D API pGDir ectory GAUGE3D::gConfigDir

Thedirectoryin which configfilesshouldbeplaced.

All configfiles for yourprogramshouldbeplacedhere.
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5.4.2.3 GAUGE3D API pGDir ectory GAUGE3D::gResourceDir

Thedirectorywhich containsprogramresources.

Thedatafiles for yourprogramresidein this directory.
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5.5 Graphics Description

Classesfor describing3D graphics.

Compounds

� classGAUGE3D::GBillboardSprite� classGAUGE3D::GImage� classGAUGE3D::GModel� classGAUGE3D::GSphereModel� classGAUGE3D::GSurface

Typedefs

� typedefGSmartPointer� GBillboardSprite� pGBillboardSprite

Smartpointerto a GBillboardSprite.

� typedefGSmartPointer� GImage� pGImage

Smartpointerto a GImage.

� typedefGSmartPointer� GModel� pGModel

Smartpointerto a GModel.

� typedefGSmartPointer� GSphereModel� pGSphereModel

Smartpointerto a GSphereModel.

� typedefGSmartPointer� GSuperModel� pGSuperModel

Smartpointerto a GSuperModel.

� typedefGSmartPointer� GSurface� pGSurface

Smartpointerto a GSurface.

5.5.1 Detailed Description

Classesfor describing3D graphics.

This module includesclassesfor describingimages,surfaces,3D models,and 3D
worlds. Theseclassesdon’t actuallyrenderanything. They only describewhatneeds
to berendered.Usetherenderermoduleto renderthese.
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5.6 Renderer

Renders3D scenes.

Compounds

� classGAUGE3D::GCamera
� classGAUGE3D::GDisplay
� classGAUGE3D::GLight
� classGAUGE3D::GRenderer
� classGAUGE3D::GScene
� classGAUGE3D::GSprite
� classGAUGE3D::GTexture

Typedefs

� typedefGSmartPointer� GCamera� pGCamera

Smartpointerto a GCamera.

� typedefGSmartPointer� GDisplay� pGDisplay

Smartpointerto a GDisplay.

� typedefGSmartPointer� GLight � pGLight

Smartpointerto a GLight.

� typedefGSmartPointer� GRenderer� pGRenderer

Smartpointerto a GRenderer.

� typedefGSmartPointer� GScene� pGScene

Smartpointerto a GScene.

� typedefGSmartPointer� GSprite� pGSprite

Smartpointerto a GSprite.

� typedefGSmartPointer� GTexture� pGTexture

Smartpointerto a GTexture.

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



5.6Renderer 31

5.6.1 Detailed Description

Renders3D scenes.

This modulecan renderscenesconstructedfrom classesin the graphicsdescription
module.GRendereris a plugin class,andrepresentsa pieceof graphicshardware.All
theotherclassesin this moduleareservedfrom a GRendereror from anobjectserved
from aGRenderer.
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5.7 Plugin Loader

Loadsexecutableadd-onsto handlevariousfunctionality or file types. Sort of like a
CORBA ORB,exceptoptimizedfor gaming.

Compounds

� classGAUGE3D::GFileLoader
� classGAUGE3D::GObjectLoader
� classGAUGE3D::GPlugin

Defines

� #defineGAUGE3D EXPORT PLUGIN(CLASSNAME)

Exporta GPluginderivativefromthelibrary.

Typedefs

� typedefGSmartPointer� GFileLoader� pGFileLoader

Smartpointerto a GFileLoader.

� typedefGSmartPointer� GObjectLoader� pGObjectLoader

Smartpointerto a GObjectLoader.

� typedefGSmartPointer� GPlugin� pGPlugin

Smartpointerto a GPlugin.

Variables

� GAUGE3D API pGObjectLoadergMainObjectLoader

ThemainGAUGEobjectloader.
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5.7.1 Detailed Description

Loadsexecutableadd-onsto handlevariousfunctionality or file types. Sort of like a
CORBA ORB,exceptoptimizedfor gaming.

”Plugins” areexecutableadd-onsthatincreaseGAUGE’s functionality. They normally
exist on thedisk in theform of dynamiclibraries(.dll or .sofiles, dependingon your
operatingsystem).A plugin mayperformsomefunctionsuckasenablingthe useof
a particularrenderingAPI, but moreoften a plugin actsasa loaderfor a particular
typeof file. For example,a plugin might loadJPEGimages,or BSPmaps.Thecore
GAUGE library doesnot know the differencebetweentheseformats. It just usesa
standardinterfaceto communicatewith theplugin andget the info it needsto usethe
datain thefile.

5.7.2 DefineDocumentation

5.7.2.1 #defineGAUGE3D EXPORT PLUGIN(CLASSNAME)

Initializer:

\
CLASSNAME __gauge3d_plugin; \

\
\
extern "C" \
{ \
void* __gauge3d_plugin_create() {return &__gauge3d_plugin;} \
}

Exporta GPluginderivative from thelibrary.

Parameters:
CLASSNAME A classderivedfrom GPluginto export.

This macroshouldbe usedoncein every plugin. It exports the given classso that
GObjectLoadercanloadthatclassandaccesstherestof theplugin throughit.

5.7.3 Variable Documentation
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5.7.3.1 GAUGE3D API pGObjectLoader GAUGE3D::gMainObjectLoader

ThemainGAUGEobjectloader.

In almostall cases,you’ll want to usethis objectloaderratherthancreateyour own.
Pluginsthatneedto loadotherpluginswill usethis objectloader, andthey will fail if
this objectloaderdoesnot haveany pluginsin it.
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5.8 Input

Classesfor sendingandreceiving input messages.

Compounds

� classGAUGE3D::GInputMap� classGAUGE3D::GMessage� classGAUGE3D::GQuitMessage� classGAUGE3D::GInputMessage� classGAUGE3D::GKeyboardMessage� classGAUGE3D::GMouseButtonMessage� classGAUGE3D::GMouseWheelMessage� classGAUGE3D::GMouseMotionMessage� classGAUGE3D::GMessageQueue

Typedefs

� typedefGSmartPointer� GInputMap� pGInputMap

Smartpointerto a GInputMap.

� typedefGSmartPointer� GMessage� pGMessage

Smartpointerto a GMessage.

� typedefGSmartPointer� GQuitMessage� pGQuitMessage

Smartpointerto a GQuitMessage.

� typedefGSmartPointer� GInputMessage� pGInputMessage

Smartpointerto a GInputMessage.

� typedefGSmartPointer� GKeyboardMessage� pGKeyboardMessage

Smartpointerto a GKeyboardMessage.

� typedefGSmartPointer� GMouseButtonMessage� pGMouseButtonMessage

Smartpointerto a GMouseButtonMessage.

� typedefGSmartPointer� GMouseWheelMessage� pGMouseWheelMessage

Smartpointerto a GMouseWheelMessage.
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� typedefGSmartPointer� GMouseMotionMessage� pGMouseMotionMessage

Smartpointerto a GMouseMotionMessage.

� typedefGSmartPointer� GMessageQueue� pGMessageQueue

Smartpointerto a GMessageQueue.

Variables

� GAUGE3D API pGMessageQueuegMainMessageQueue

ThemainGAUGEmessage queue.

5.8.1 DetailedDescription

Classesfor sendingandreceiving inputmessages.

The classesin this modulecanbe usedto collect, handle,manipulate,anddispatch
inputmessages.

5.8.2 Variable Documentation

5.8.2.1 GAUGE3D API pGMessageQueueGAUGE3D::gMainMessageQueue

ThemainGAUGEmessagequeue.

In almostall cases,you’ll wantto usethis messagequeueratherthancreateyour own.
Pluginsthatsupplyinput will enqueuemessagesto thisqueue.
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5.9 Control

Classeswhich controltheoperationandsyncronizationof theengine.

Compounds

� classGAUGE3D::GEngine
� classGAUGE3D::GScheduler

Typedefs

� typedefGSmartPointer� GScheduler� pGScheduler

Smartpointerto a GScheduler.

Variables

� GAUGE3D API pGSchedulergMiscScheduler

Schedulerfor miscellaneoustasks.

� GAUGE3D API pGSchedulergInputScheduler

Schedulerfor inputandmessage handlingtasks.

� GAUGE3D API pGSchedulergVideoScheduler

Schedulerfor videoandrenderingtasks.

5.9.1 Detailed Description

Classeswhich controltheoperationandsyncronizationof theengine.

This includesGScheduler, which syncronizestheengine,andGEngine,which initial-
izesandcontrolstheengine.

5.9.2 Variable Documentation
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5.9.2.1 GAUGE3D API pGSchedulerGAUGE3D::gMiscScheduler

Schedulerfor miscellaneoustasks.

GEngine::MainLoop()will call gMiscScheduler- � DoFrame()every frame.

5.9.2.2 GAUGE3D API pGSchedulerGAUGE3D::gInputScheduler

Schedulerfor input andmessagehandlingtasks.

GEngine::MainLoop()will call gInputScheduler- � DoFrame() every frameif theinput
subsystemhasbeenactivated.

5.9.2.3 GAUGE3D API pGSchedulerGAUGE3D::gVideoScheduler

Schedulerfor videoandrenderingtasks.

GEngine::MainLoop()will call gVideoScheduler- � DoFrame()every frame if the
videosubsystemhasbeenactivated.
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Chapter 6

gauge3dClassDocumentation

6.1 GAUGE3D::GAnglesClassReference

Representsasetof Eulerangles(pitch,yaw, androll).

#include � gauge3d/3dmath/angles.h �

Public Types

� typedeffloat tAngle

Public Methods

� GAngles()

Leavespitch, yaw, androll unititialized.

� GAngles(tAnglepitch,tAngleyaw,tAngleroll)

Setspitch, yaw, androll manually.

� GAngles(constGQuaternion&quat)

Convertsa quaternioninto Eulerangles.

� void Rotate(constGVectorin[ ],GVectorout[ ],int num)const

Rotatea setof vectors by theangles.
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� void MakeVectors (GVector � forward,GVector � up=NULL,GVector
� right=NULL)const

Findsforward, up,andright vectors for theangles.

� void SetDirection(constGVector&forward)

Setstheanglesto point in thegivendirection.

� void SetDirection(constGVector&forward,constGVector&up)

Setstheanglessothat thegivenforward andupvectors are valid.

� constGAngles&operator+=(constGAngles&other)

Component-wiseaddition(fast).

� GAnglesoperator+(constGAngles&other)

Component-wiseaddition(fast).

� constGAngles&operator-= (constGAngles&other)

Component-wisesubtraction(fast).

� GAnglesoperator- (constGAngles&other)

Component-wisesubtraction(fast).

� GAnglesoperator� (GCoordinatea)

Component-wisemultiplication(fast).

� constGAngles&operator� = (GCoordinatea)

Component-wisemultiplication(fast).

� GAnglesoperator� (constGAngles&other)

Combinestheangles”corr ectly” (slow).

� constGAngles&operator� = (constGAngles&other)

Combinestheangles”corr ectly” (slow).

� bool operator==(constGAngles&other)const

Checksfor equalitywith error tolerance.

� operatorGQuaternion()const

Convertsto a GQuaternion.
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Public Attrib utes

Angle Values

All anglesare in radians.

� tAngle mPitch� tAngle mYaw� tAngle mRoll

Static Public Methods

� tAngle Degrees2Radians(tAngle degrees)

Convert degreesto radians.

� tAngle Radians2Degrees(tAngle radians)

Convert radiansto degrees.

RelatedFunctions

(Notethatthesearenot memberfunctions.)

� GAnglesoperator� (GCoordinatecoord,constGAngles&angles)

Component-wisesubtraction(fast).

6.1.1 Detailed Description

Representsasetof Eulerangles(pitch,yaw, androll).

Seealso:
GQuaternion

Euleranglesaremoreintuitive thanquaternions,especiallyin certaintypesof games
(suchas3D shooters).However, Eulerangleshave many limitations,andarenot very
elegantmathematically. Fortunately, youcanconvertEuleranglesinto quaternionsand
viceversa.

A pitch,yaw, androll of zeropointsin thedirectionof GVECTOR FORWARD. Pitch
rotatesclockwisearoundtheX axis,yaw rotatesclockwisearoundtheZ axis,androll
rotatesclockwisearoundtheY axis. Whenrotatinga vector, roll is appliedfirst, then
pitch, thenyaw.
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6.1.2 Member Function Documentation

6.1.2.1 void GAUGE3D::GAngles::Rotate (constGVector in[ ], GVector out[ ],
int num) const

Rotatea setof vectorsby theangles.

Parameters:
in An arrayof vectorsto rotate.

out Locationto which to write therotatedvectors.May bethesameasin.

num Numberof vectorsto rotate.

Remarks:
Rotatingmany vectorsat onceis muchfasterthanrotatingvectorsindividually.

6.1.2.2 void GAUGE3D::GAngles::MakeVectors(GVector � forward, GVector �
up = NULL, GVector � right = NULL) const

Findsforward,up,andright vectorsfor theangles.

Parameters:
forward The location to write the forward vector, or NULL if it shouldnot be

calculated.

up Thelocationto write theup vector, or NULL if it shouldnotbecalculated.

right The locationto write the right vector, or NULL if it shouldnot be calcu-
lated.

MakeVectorstakesanangleandconvertsit to avectorpointingforward,avectorpoint-
ing right, anda vectorpointing up, accordingto the direction the anglesare point-
ing. In otherwords, it is similar to calling Rotate() with the input beingthe vectors
GVECTOR FORWARD, GVECTOR UP, andGVECTOR RIGHT.

6.1.2.3 void GAUGE3D::GAngles::SetDirection(constGVector & forward)

Setstheanglesto point in thegivendirection.

SetDirectiontakes a vector and setsthe pitch and yaw suchthat that vector points
forwards.Roll is setto zero.
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6.1.2.4 void GAUGE3D::GAngles::SetDirection(constGVector & forward,
constGVector & up)

Setstheanglessothatthegivenforwardandup vectorsarevalid.

This versionsetspitch, yaw, androll so thatboth thegivenvectorsareequalto what
you’d getif youcalledMakeVectors.

6.1.2.5 GAnglesGAUGE3D::GAngles::operator � (constGAngles& other)
[inline]

Combinestheangles”correctly” (slow).

Multiplication betweenGAnglesobjectsis doneby convertingthemto GQuaternion’s,
multiplying those,andthenconvertingtheresultbackto a GAngles. This resultsin a
morecorrectcombinationthansimplyaddingthecomponentsdoes,but it takeslonger.

6.1.2.6 constGAngles& GAUGE3D::GAngles::operator � = (constGAngles&
other)

Combinestheangles”correctly” (slow).

Multiplication betweenGAnglesobjectsis doneby convertingthemto GQuaternion’s,
multiplying those,andthenconvertingtheresultbackto a GAngles. This resultsin a
morecorrectcombinationthansimplyaddingthecomponentsdoes,but it takeslonger.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/3dmath/angles.h
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6.2 GAUGE3D::GModel::AnimState ClassReference

Theanimationstatefor a GModel.

#include � gauge3d/graphics/model.h �
InheritsGAUGE3D::GObject.

Inherited by GAUGE3D::GBillboardSprite::BillboardAnimState,
GAUGE3D::GSphereModel::SphereModelAnimState, and GAUGE3D::GSuper-
Model::SuperAnimState.

Public Methods

� virtual � AnimState ()

Public Attrib utes

� UnderConstruction

Thisinterfaceis notdoneyet.

6.2.1 DetailedDescription

Theanimationstatefor a GModel.

AnimStatestoresthe currentposition of a model’s animation. This allows several
objectsto usethesamemodelbut be in differentpositions(i.e. oneplayeris walking
while anotheris jumping).EachobjectwouldhaveadifferentAnimState, but thesame
GModel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/graphics/model.h
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6.3 GAUGE3D::GArray ClassTemplateReference

A garbage-collectedarrayclass.

#include � gauge3d/array.h �

Public Methods

� GArray ()

Createa null array.

� GArray (GSmartPointer� tType � array,int size)

Createanarray froma pointer.

� GArray (int size)

Allocatea new array with thegivensize.

� tType& operator[] (int index)const

Randomaccessto thearray.

� int Size()const

Getthenumberof elementsin thearray.

� GSmartPointer� tType� Data()

Geta smartpointerto thearray.

� constGSmartPointer� tType� Data()const

Geta smartpointerto thearray.

� operatorGSmartPointer()

Castto smartpointer.

� operatorconstGSmartPointer()const

Castto smartpointer.

� GArray& operator=(constGArray&other)

SettheGArray to point to a differentdataset.

� booloperator==(constGArray&other)const
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Check if two arrayspoint at thesamedata.

� operatorvoid � ()const

Useto testif array is NULL.

6.3.1 DetailedDescription

template� classtType� classGAUGE3D::GArray

A garbage-collectedarrayclass.

GArray is basicallythesameasGSmartPointerexceptthatit pointsto anarray.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/common/array.h
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6.4 GAUGE3D::GBillboardSprite::BillboardAnim-
StateClassReference

Theanimationstatefor aGBillboardSprite.

#include � gauge3d/graphics/billboardsprite.h �
InheritsGAUGE3D::GModel::AnimState.

Public Methods

� virtual � BillboardAnimState ()� UnderConstruction()

Thisinterfaceis notdoneyet.

6.4.1 Detailed Description

Theanimationstatefor aGBillboardSprite.

At this time, this classdoesabsolutelynothing,asbillboardspritesarenot animated.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/graphics/billboardsprite.h
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6.5 GAUGE3D::GBillboardSprite ClassReference

A flat texturedrectanglewhich alwaysfacesthecamera.

#include � gauge3d/graphics/billboardsprite.h �
InheritsGAUGE3D::GModel.

Public Types

� typedefGSmartPointer� BillboardAnimState� pBillboardAnimState

Smartpointerto a BillboardAnimState.

Public Methods

� GBillboardSprite(GCoordinatewidth,GCoordinateheight)

Constructa billboard spriteof thegivendimentions.

� � GBillboardSprite()

Destructor.

� void SetDimentions(GCoordinatewidth,GCoordinateheight)

Setthedimensionsof therectangle.

� void GetDimentions(GCoordinate� width,GCoordinate� height)

Getthedimensionsof therectangle.

� void TexCoords(GVectorupperLeft,GVectorlowerRight)

Manuallysettexture coordinates.

� virtual pAnimStateCreateAnimState()

GeneratesanAnimStateobjectassociatedwith thismodel.

� pRenderInfoCreateRenderInfo()

Createa RenderInfoboundto this model.
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Friends

� classBillboardRenderInf o

6.5.1 Detailed Description

A flat texturedrectanglewhichalwaysfacesthecamera.

6.5.2 Member Function Documentation

6.5.2.1 void GAUGE3D::GBillboardSprite::T exCoords(GVector upperLeft,
GVector lowerRight)

Manuallysettexturecoordinates.

Parameters:
upperLeft The texture coordinatecorrespondingto the upperleft cornerof the

sprite.

lowerRight Thetexturecoordinatecorrespondingto thelower right cornerof the
sprite.

6.5.2.2 pRenderInfo GAUGE3D::GBillboardSprite::Cr eateRenderInfo ()
[virtual]

Createa RenderInfoboundto this model.

Remarks:
Obviously, this function usesdynamicmemoryand shouldnot be called every
frame.A renderershouldcall thisoncewhenthemodelis assignedto aspriteand
thenusethesameRenderInfoobjectevery time thespriteis drawn.

Reimplementedfrom GAUGE3D::GModel.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/graphics/billboardsprite.h
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6.6 GAUGE3D::GCamera ClassReference

Representstheviewpoint into the3D scene.

#include � gauge3d/renderer/camera.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GCamera ()� virtual void Position(constGVector&position)=0

Setsthepositionof thecamera in thescene.

� virtual void Direction(constGQuaternion&direction)=0

Setsthedirectionin which thecamera is facing.

� virtual void Zoom(GCoordinatezoom)=0

Setsthemagnificationof thecamera.

6.6.1 DetailedDescription

Representstheviewpoint into the3D scene.

6.6.2 Member Function Documentation

6.6.2.1 void GAUGE3D::GCamera::Zoom (GCoordinate zoom) [pure
virtual]

Setsthemagnificationof thecamera.

Zoom! 1.0isnormal,higheriszoomedin. Settingthezoombelow 1.0isprobablyabad
idea,asthiswill increasetheFOV beyond90 degrees,which couldcausedistortion.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/renderer/camera.h
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6.7 GAUGE3D::GConfigFile ClassReference

Accessto asection-key-dataconfigfile.

#include � gauge3d/files/configfile.h �

Static Public Methods

� pGVirtualDirectoryLoad(pGFilefile)

Loadsthefile into a new virtual directoryandreturnsit.

� bool Save(pGFilefile,pGVirtualDirectoryconfig)

Savestheconfiguration to thegivenfile.

6.7.1 Detailed Description

Accessto asection-key-dataconfigfile.

GConfigFileis not derivedfrom GFile. Heck,GConfigFileis not evenaninstantiable
class(it is fully static). You give it a GFile to use. It treatsthatfile asa configfile in
a similar formatto thatof win.ini on Windowssystems,but with someenhancements.
Eachsectionsstartswith a sectiontitle in squarebrackets,and endswith the same
sectiontitle with a ’/’ infront of it, againin squarebrackets. Eachline in the section
hastheformatkey=data.You look up settingsby thekey. Also notethatsectionscan
be embeddedwithin othersections,andalsothat the file itself is a section,so if you
don’t needseparatesections,you don’t have to usethem.

GConfigFileis actuallya staticclass.You shouldnot createaninstanceof it. Instead,
usethefunctionswithin GConfigFileto loadtheconfigurationinto a virtual directory.
Then,you cannavigatesectionsof the config file just asyou would directoriesin a
filesystem.Eachkey is a file, andthe correspondingdatacanbe retrieved from that
file by castingthe file to a string. (You can usenormalfile i/o methodsto edit the
configurationaswell, but castingto a stringwill bemuchfaster.)

6.7.2 Member Function Documentation
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6.7.2.1 pGVirtualDir ectory GAUGE3D::GConfigFile::Load (pGFile file)
[static]

Loadsthefile into anew virtual directoryandreturnsit.

Returns:
A pointerto thenew virtual directory, or NULL if thefile couldnot beread.

6.7.2.2 bool GAUGE3D::GConfigFile::Save(pGFile file, pGVirtualDir ectory
config) [static]

Savestheconfigurationto thegivenfile.

Returns:
Trueif successful,or falseif thefile wasnot writable.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/configfile.h

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.8GAUGE3D::GDir ectory ClassReference 53

6.8 GAUGE3D::GDir ectory ClassReference

Abstractinterfaceto a directory.

#include � gauge3d/files/directory.h �
InheritsGAUGE3D::GObject.

Inheritedby GAUGE3D::GDiskDirectory, andGAUGE3D::GVirtualDirectory.

Public Methods

� virtual � GDir ectory ()
� virtual GArray� GString� ListFiles()=0

Geta list of all thefilesin thedirectory.

� virtual GArray� GString� ListSubdirs()=0

Geta list of all thesubdirectoriesof thedirectory.

� virtual pGFileOpenFile(GStringname)=0

Geta pointerto a file in thedirectory.

� virtual pGDirectoryOpenSubdir(GStringname)=0

Geta pointerto a subdirectoryin thedirectory.

� virtual pGFileAddFile (GStringname)=0

Createa new file in thedirectory.

� virtual pGDirectoryAddSubdir(GStringname)=0

Createa new subdirectoryto thedirectory.

� virtual void RemoveFile(GStringname)=0

Removea file fromthedircetory.

� virtual void RemoveDirectory(GStringname)=0

Removea subdirectoryfromthedirectory(recursivelyif necessary).
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6.8.1 DetailedDescription

Abstractinterfaceto adirectory.

Thiscouldrepresentsadirectoryon theharddrive,but it couldalsorepresentanything
from a compressedarchive to anftp site.Archivepluginsshouldbederivedfrom this.

6.8.2 Member Function Documentation

6.8.2.1 pGFile GAUGE3D::GDir ectory::OpenFile (GString name) [pure
virtual]

Getapointerto a file in thedirectory.

Parameters:
name Thenameof thefile to open.

Remarks:
Usethis to openthecontentsof a directory. This way, if you have a pointerto the
rootdirectoryof any filesystem,you canaccesseverythingin thesystem.

Note:
It is perfectlylegal to say:
� myDirectory.OpenFile(”this/is/a/deeply/nested/file”);

Likewisewith OpenSubdir(). You neednotmanuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedin GAUGE3D::GDiskDirectory, andGAUGE3D::GVirtualDirectory.

6.8.2.2 pGDir ectory GAUGE3D::GDir ectory::OpenSubdir (GString name)
[pure virtual]

Getapointerto a subdirectoryin thedirectory.

Parameters:
name Thenameof thesubdirectoryto open.

Remarks:
Usethis to openthecontentsof a directory. This way, if you have a pointerto the
rootdirectoryof any filesystem,you canaccesseverythingin thesystem.
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Note:
It is perfectlylegal to say:
� myDirectory.OpenFile(”this/is/a/deeply/nested/subdir”) ;

Likewisewith OpenSubdir(). You neednot manuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedin GAUGE3D::GDiskDirectory, andGAUGE3D::GVirtualDirectory.

6.8.2.3 pGFile GAUGE3D::GDir ectory::AddFile (GString name) [pure
virtual]

Createa new file in thedirectory.

Parameters:
name Thenameof thefile to create.

Returns:
A pointer to the new file, or NULL if the file alreadyexisted or could not be
created.

Reimplementedin GAUGE3D::GDiskDirectory, andGAUGE3D::GVirtualDirectory.

6.8.2.4 pGDir ectory GAUGE3D::GDir ectory::AddSubdir (GString name)
[pure virtual]

Createa new subdirectoryto thedirectory.

Parameters:
name Thenameof thesubdirectoryto create.

Returns:
A pointerto thenew directory, or NULL if thedirectoryalreadyexistedor could
notbecreated.

Reimplementedin GAUGE3D::GDiskDirectory, andGAUGE3D::GVirtualDirectory.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/directory.h
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6.9 GAUGE3D::GDiskDir ectory ClassReference

A directoryon adisk.

#include � gauge3d/files/diskdirectory.h �
InheritsGAUGE3D::GDirectory.

Public Methods

� GDiskDirectory()

Createwithoutopeninga directory.

� GDiskDirectory(GStringdirname)

Createandopenthegivendirectory.

� virtual � GDiskDirectory()

Closethedirectory.

� boolOpen(GStringdirname)

Opensa particular directory.

� void Close()

Closesthedirectory.

� bool IsOpen()

Returnstrue if thedirectoryis open.

� virtual GArray� GString� ListFiles()

Geta list of all thefilesin thedirectory.

� virtual GArray� GString� ListSubdirs()

Geta list of all thesubdirectoriesof thedirectory.

� virtual pGFileOpenFile(GStringname)

Geta pointerto a file in thedirectory.

� virtual pGDirectoryOpenSubdir(GStringname)

Geta pointerto a subdirectoryin thedirectory.
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� virtual pGFileAddFile (GStringname)

Createa new file in thedirectory.

� virtual pGDirectoryAddSubdir(GStringname)

Createa new subdirectoryto thedirectory.

� virtual void RemoveFile(GStringname)

Removea file fromthedircetory.

� virtual void RemoveDirectory(GStringname)

Removea subdirectoryfromthedirectory(recursivelyif necessary).

6.9.1 Detailed Description

A directoryon adisk.

GDiskDirectoryis anactualfile on theharddriveor otherdisk.

6.9.2 Member Function Documentation

6.9.2.1 bool GAUGE3D::GDiskDir ectory::Open (GString dirname)

Opensa particulardirectory.

Parameters:
dirname Thepathandnameof thedirectoryon disk.

Returns:
Trueon success,falseon error.

6.9.2.2 virtual pGFile GAUGE3D::GDiskDir ectory::OpenFile (GString name)
[virtual]

Geta pointerto a file in thedirectory.

Parameters:
name Thenameof thefile to open.
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Remarks:
Usethis to openthecontentsof a directory. This way, if you have a pointerto the
rootdirectoryof any filesystem,you canaccesseverythingin thesystem.

Note:
It is perfectlylegal to say:
� myDirectory.OpenFile(”this/is/a/deeply/nested/file”);

Likewisewith OpenSubdir(). You neednotmanuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedfrom GAUGE3D::GDirectory.

6.9.2.3 virtual pGDir ectory GAUGE3D::GDiskDir ectory::OpenSubdir
(GString name) [virtual]

Getapointerto a subdirectoryin thedirectory.

Parameters:
name Thenameof thesubdirectoryto open.

Remarks:
Usethis to openthecontentsof a directory. This way, if you have a pointerto the
rootdirectoryof any filesystem,you canaccesseverythingin thesystem.

Note:
It is perfectlylegal to say:
� myDirectory.OpenFile(”this/is/a/deeply/nested/subdir”);

Likewisewith OpenSubdir(). You neednotmanuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedfrom GAUGE3D::GDirectory.

6.9.2.4 virtual pGFile GAUGE3D::GDiskDir ectory::AddFile (GString name)
[virtual]

Createa new file in thedirectory.

Parameters:
name Thenameof thefile to create.
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Returns:
A pointer to the new file, or NULL if the file alreadyexisted or could not be
created.

Reimplementedfrom GAUGE3D::GDirectory.

6.9.2.5 virtual pGDir ectory GAUGE3D::GDiskDir ectory::AddSubdir (GString
name) [virtual]

Createa new subdirectoryto thedirectory.

Parameters:
name Thenameof thesubdirectoryto create.

Returns:
A pointerto thenew directory, or NULL if thedirectoryalreadyexistedor could
notbecreated.

Reimplementedfrom GAUGE3D::GDirectory.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/diskdirectory.h
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6.10 GAUGE3D::GDiskFile ClassReference

Accessto fileson disk.

#include � gauge3d/files/diskfile.h �
InheritsGAUGE3D::GFile.

Public Types

� enumtOpenFlags� NOCREATE = 0, CREATE = 1 ��� 8, NOREPLACE = 1
��� 9, TRUNCATE = 1 ��� 10 	

Flagsspecifiedwith Open().

Public Methods

� GDiskFile()

Createwithoutopenninga file.

� GDiskFile(GStringfilename,intflags)

Createandopena file.

� virtual � GDiskFile()

Closethefile.

� boolOpen(GStringfilename,intflags)

Createandopena file.

� void Close()

Closethefile.

� bool IsOpen()

Returnstrue if thefile is open.

� virtual int Size()

Getsthesizeof thefile in bytes.

� virtual boolTruncate()

Truncatesthefile to zero length.Returnsfalseif file wasnotwritable.
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� virtual pGRawIStreamGetRawInputStream()

Geta GRawIStreamfor thefile. May benull if thefile is not readable.

� virtual pGRawOStreamGetRawOutputStream()

Geta GRawOStreamfor thefile. May benull if thefile is notwriteable.

� virtual pFileMapMap(int offset,intsize,intflags)

Mapsa portion of thefile to memory.

� virtual GStringMapToDisk ()

Copiesthefile to a temporary file on disk,if it is notalreadyon thedisk.

� virtual GStringName()

Getthenameof thefile.

6.10.1 DetailedDescription

Accessto fileson disk.

6.10.2 Member Enumeration Documentation

6.10.2.1 enum GAUGE3D::GDiskFile::tOpenFlags

Flagsspecifiedwith Open().

Enumeration values:
NOCREATE Fail if thefile doesnot exist.

CREATE Createthefile if it doesnot exist.

NOREPLACE Fail if thefile alreadyexists.

TRUNCATE Truncatethefile to zerolengthif it exists.

6.10.3 Constructor & Destructor Documentation
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6.10.3.1 GAUGE3D::GDiskFile::GDiskFile (GString filename, int flags)

Createandopena file.

Parameters:
filename Thepathandnameof thefile to open.

flags Oneor moreof tOpenFlags, bitwiseor’d.

6.10.4 Member Function Documentation

6.10.4.1 bool GAUGE3D::GDiskFile::Open (GString filename, int flags)

Createandopena file.

Parameters:
filename Thepathandnameof thefile to open.

flags Oneor moreof tOpenFlags, bitwiseor’d.

Returns:
Trueon success,falseon error.

6.10.4.2 virtual pFileMap GAUGE3D::GDiskFile::Map (int offset, int size, int
flags) [virtual]

Mapsa portionof thefile to memory.

Parameters:
offset Whereto startthemaprelative to thebeginningof thefile.

size How many bytesto mapto memory.

flags Oneor moreof tMapFlags,bitwiseor’d.

Returns:
A pointerto a FileMapclassdescribingthemap,or NULL if thefile couldnot be
mapped.

Reimplementedfrom GAUGE3D::GFile.
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6.10.4.3 virtual GString GAUGE3D::GDiskFile::MapT oDisk () [virtual]

Copiesthefile to a temporaryfile on disk, if it is not alreadyon thedisk.

Returns:
Thepathandnameof thefile on disk.

You shouldnot write to the file on disk asotherpartsof the enginemay be reading
from it aswell. Thefile ondiskwill bedeletedwhentheGFile thatcreatedit is deleted
(unlessthefile wason thedisk to begin with).

Remarks:
Do notusethis if youcanavoid it. It is mainlymeantfor usewith GLibrary, which
mustload sharedlibrariesfrom disk dueto the limitations of the library loading
functionsof everyoperatingsystemI know of.

Reimplementedfrom GAUGE3D::GFile.

6.10.4.4 virtual GString GAUGE3D::GDiskFile::Name () [virtual]

Getthenameof thefile.

Note:
This is not alwaysthe sameasthe nameof the directoryentry that pointsto the
file, especiallyif thefile is in a virtual filesystem.

Reimplementedfrom GAUGE3D::GFile.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/diskfile.h
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6.11 GAUGE3D::GDisplay ClassReference

Representsa two dimentionalsurfaceto which scenescanberendered.

#include � gauge3d/renderer/camera.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GDisplay ()� virtual bool Open(int width,int height,intdepth,boolfullScreen)=0

Resetsthedisplayresolutionandcolor depth.

� virtual void Camera(pGCameracamera)=0

Setstheviewpointfromwhich to renderthedisplay.

� virtual void CaptureMouse(boolenable)=0

Setwhetherthedisplayshouldcapture mouseinput.

6.11.1 DetailedDescription

Representsa two dimentionalsurfaceto which scenescanberendered.

This is basicallytheframebuffer of thegraphicscard,thoughin somemoreinteresting
casesit might representonly aportionof theframebuffer (e.g.for asplit-screeneffect)
or evena texture(render-to-texture).

6.11.2 Member Function Documentation

6.11.2.1 bool GAUGE3D::GDisplay::Open (int width, int height, int depth, bool
fullScreen) [pure virtual]

Resetsthedisplayresolutionandcolordepth.

Parameters:
width Thewidth, in pixels,of thedesireddisplay.
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height Theheight,in pixels,of thedesireddisplay.

depth Thenumberof bits perpixel of thedesireddisplay.

fullScreen Trueif thedisplayshouldbefullscreen.Falseotherwise.

This function mustbe calledoncebeforeany renderingcanbe done. If the display
could not be openned,falseis returned. Passingzero for colorDepthwill causethe
currentdisplaydepthto beused.

Note:
This function will be removedbeforeGAUGE v1.0. By that time, the userwill
be able to configurethe display type themselvesthroughthe renderingplugin’s
configurationdialog.

6.11.2.2 void GAUGE3D::GDisplay::Camera (pGCamera camera) [pure
virtual]

Setstheviewpoint from which to renderthedisplay.

Remarks:
Obviously, thecameramusthavecomefrom aGSceneobjectwhichcamefrom the
samerendererasthis GDisplayobject. If you don’t follow this rule, therenderer
is freeto crashyourprogram.:)

6.11.2.3 void GAUGE3D::GDisplay::Captur eMouse(bool enable) [pure
virtual]

Setwhetherthedisplayshouldcapturemouseinput.

Thiscontrolswhetherthemouseis treatedascontrolingapointeronthescreenor if the
mouseinput is capturedraw. Whenmousecapturingis enabled,mouseinputmessages
will no longercontainabsolutedisplaycoordinates,but themousecanmoveinfinately
in any directionwithout hitting thesideof thedisplayor leaving thedisplaywindow.
Whenoff, themousejustcontrolsapointerthatmovesaboutthescreen.

By default, themouseis not captured.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/renderer/display.h
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6.12 GAUGE3D::GEngine ClassReference

Usedto initialize theengine.

#include � gauge3d/engine.h �

Public Types

� enumtSubSystems� INPUT = 1 ��� 0, VIDEO = 1 ��� 1, FILESYSTEM =
1 ��� 2, OBJECTLOADER = 1 ��� 3, ALL SUBSYSTEMS= 0x7FFFFFFF
	

Bits for subsystems.

Static Public Methods

� void CommandLine(int argc,char� argv[ ])

Call thiswhenyourprogramstartsto tell GAUGEthecommand-lineargumentsused.

� void CommandLine(char � args)

Call thiswhenyourprogramstartsto tell GAUGEthecommand-lineargumentsused.

� void CommandLine(int argc,GStringargv[ ])

Call thiswhenyourprogramstartsto tell GAUGEthecommand-lineargumentsused.

� void CommandLine(GArray� GString � args)

Call thiswhenyourprogramstartsto tell GAUGEthecommand-lineargumentsused.

� GArray� GString� CommandLine()

Getthecommand-linearguments.

� void ProgName(GStringname)� GStringProgName()

Gettheprogram’s name.

� void Init (int subsystems)� int InitializedSubSystems()

Gettheinitialized subsystems.
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� void ShutdownSubSystem(int subsystems)

Shutdownoneor more subsystems.

� void Shutdown ()

Shutdowntheengineandall activesubsystems.

� void MainLoop()

Executemainloop.

� void Quit ()

Stopthemainloop.

6.12.1 DetailedDescription

Usedto initialize theengine.

All thefunctionsin thisclassarestatic.

6.12.2 Member Enumeration Documentation

6.12.2.1 enum GAUGE3D::GEngine::tSubSystems

Bits for subsystems.

Enumeration values:
INPUT Input subsystem(messagehandling).

VIDEO Videoand3D renderingsubsystem.

FILESYSTEM File I/O anddatastreamsubsystem.

OBJECT LOADER Object/Pluginloadersubsystem.

ALL SUBSYSTEMS All subsystems.

6.12.3 Member Function Documentation
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6.12.3.1 void GAUGE3D::GEngine::ProgName(GString name) [static]

� breif Settheprogram’sname.

ameter nameThis shouldbe a short namefor the program consistingof only
lower-caseletters,numerals,hyphens,andunderscores.DependingontheOS,this
namemaybeusedfor file anddirectorynames.For example,on unix-like OS’s,
theuser’sconfigdirectorywill be” � /.progname”,where”progname”is thename
youspecify.

6.12.3.2 void GAUGE3D::GEngine::Init (int subsystems) [static]

� breif Initialize theengineandoneor moresub-systems.

Parameters:
subsystemsA bitwiseORof oneor moreof thevaluesof tSubSystems.

Youmaycall Init() multiple times,or initialize everythingat once.

6.12.3.3 void GAUGE3D::GEngine::MainLoop () [static]

Executemainloop.

While runningthemainloop,GAUGEwill repeatedlycall theDoFrame()functionsof
eachsubsystem’sscheduler. SeeGSchedulerfor more.

6.12.3.4 void GAUGE3D::GEngine::Quit () [static]

Stopthemainloop.

MainLoop() will returnon theframeafterQuit() is called.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/engine.h
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6.13 GAUGE3D::GException ClassReference

Thrown on fatalerrors.

#include � gauge3d/error.h �

Public Methods

� GException(GStringcause,GStringfile,int line)� virtual � GException ()� GStringCause()const

A human-readablestringdescribingthecauseof theerror.

� GStringFile ()const

Thesourcefile fromwhich theexceptionwasthrown.

� int Line ()const

Theline of thesourcefile fromwhich theexceptionwasthrown.

6.13.1 DetailedDescription

Thrown on fatalerrors.

Seealso:
GAUGE3D FATAL ERROR

An objectof typeGExceptionmaybe thrown whena fatal (i.e. unrecoverable)error
occurs.Themainfunctionof theprogramshouldcatchthis andoutputanerror.

6.13.2 Constructor & Destructor Documentation

6.13.2.1 GAUGE3D::GException::GException (GString cause, GString file, int
line)

Ratherthancall this, usethe macroGAUGE3D FATAL ERROR to createandthrow
anexception.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/common/error.h
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6.14 GAUGE3D::GFile ClassReference

Representsablockof data.

#include � gauge3d/files/file.h �
InheritsGAUGE3D::GObject.

Inheritedby GAUGE3D::GDiskFile, andGAUGE3D::GStringFile.

Public Types

� typedefGSmartPointer� FileMap� pFileMap� enumtMapFlags� READ = 1 ��� 0, WRITE = 1 ��� 1 	
Flagsfor mappinga file to memory.

Public Methods

� virtual � GFile ()� virtual int Size()=0

Getsthesizeof thefile in bytes.

� virtual bool Truncate()=0

Truncatesthefile to zero length.Returnsfalseif file wasnotwritable.

� pGIStreamGetInputStream()

Geta GIStreamfor thefile. May benull if thefile is not readable.

� pGOStreamGetOutputStream()

Geta GOStreamfor thefile. Maybenull if thefile is not readable.

� virtual pGRawIStreamGetRawInputStream()=0

Geta GRawIStreamfor thefile. May benull if thefile is not readable.

� virtual pGRawOStreamGetRawOutputStream()=0

Geta GRawOStreamfor thefile. May benull if thefile is notwriteable.

� virtual pFileMapMap(int offset,intsize,intflags)=0

Mapsa portion of thefile to memory.
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� pFileMapMap(int flags=READ)

Mapstheentire file to memory.

� virtual GStringMapToDisk ()=0

Copiesthefile to a temporary file ondisk,if it is notalreadyon thedisk.

� virtual GStringName()=0

Getthenameof thefile.

� virtual operatorGString()

Createa stringcontainingthecompletefile.

6.14.1 DetailedDescription

Representsa blockof data.

This couldbea file on thedisk, a file in a compressedarchive, a file on anftp server,
etc.

6.14.2 Member Enumeration Documentation

6.14.2.1 enumGAUGE3D::GFile::tMapFlags

Flagsfor mappinga file to memory.

Enumeration values:
READ Make themapreadable.

WRITE Make it writable.

6.14.3 Member Function Documentation

6.14.3.1 pGIStr eamGAUGE3D::GFile::GetInputStr eam() [inline]

GetaGIStreamfor thefile. May benull if thefile is not readable.
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Remarks:
This just callsGetRawInputStream() andwrapsa GIStreamaroundit.

6.14.3.2 pGOStreamGAUGE3D::GFile::GetOutputStr eam() [inline]

Geta GOStreamfor thefile. May benull if thefile is not readable.

Remarks:
This just callsGetRawOutputStream() andwrapsaGOStreamaroundit.

6.14.3.3 pFileMap GAUGE3D::GFile::Map (int offset, int size, int flags)
[pure virtual]

Mapsaportionof thefile to memory.

Parameters:
offset Whereto startthemaprelative to thebeginningof thefile.

size How many bytesto mapto memory.

flags Oneor moreof tMapFlags,bitwiseor’d.

Returns:
A pointerto a FileMapclassdescribingthemap,or NULL if thefile couldnot be
mapped.

Reimplementedin GAUGE3D::GDiskFile, andGAUGE3D::GStringFile.

6.14.3.4 pFileMap GAUGE3D::GFile::Map (int flags= READ) [inline]

Mapstheentirefile to memory.

Parameters:
flags Oneor moreof tMapFlags,bitwiseor’d.

Returns:
A pointerto a FileMapclassdescribingthemap,or NULL if thefile couldnot be
mapped.
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6.14.3.5 GString GAUGE3D::GFile::MapT oDisk () [pure virtual]

Copiesthefile to a temporaryfile on disk, if it is not alreadyon thedisk.

Returns:
Thepathandnameof thefile ondisk.

You shouldnot write to the file on disk asotherpartsof the enginemay be reading
from it aswell. Thefile ondiskwill bedeletedwhentheGFile thatcreatedit is deleted
(unlessthefile wason thedisk to begin with).

Remarks:
Do notusethis if youcanavoid it. It is mainlymeantfor usewith GLibrary, which
mustload sharedlibrariesfrom disk dueto the limitations of the library loading
functionsof everyoperatingsystemI know of.

Reimplementedin GAUGE3D::GDiskFile, andGAUGE3D::GStringFile.

6.14.3.6 GString GAUGE3D::GFile::Name () [pure virtual]

Getthenameof thefile.

Note:
This is not alwaysthe sameasthe nameof the directoryentry that pointsto the
file, especiallyif thefile is in a virtual filesystem.

Reimplementedin GAUGE3D::GDiskFile, andGAUGE3D::GStringFile.

6.14.3.7 GAUGE3D::GFile::operator GString () [virtual]

Createa stringcontainingthecompletefile.

Remarks:
This function pretty much just calls Map andmakesa string out of the results.
Do not usethis on large files. Note that derived classesmay definetheir own
implementationof this,but they arenot requiredto.

Reimplementedin GAUGE3D::GStringFile.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/file.h
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6.15 GAUGE3D::GFileLoader ClassReference

Baseclassfor pluginsthatloadandsave particularfile formats.

#include � gauge3d/plugins/fileloader.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GFileLoader ()� virtual GStringFileType ()=0� virtual pGObjectLoad (pGFilefile)=0� virtual bool Save (pGFilefile,pGObjectobject)=0� virtual bool CanSave (pGObjectobject)=0� virtual pGObjectRead(pGIStreaminput)=0� virtual int Write (pGOStreamoutput,pGObjectobject)=0

6.15.1 DetailedDescription

Baseclassfor pluginsthatloadandsave particularfile formats.

Thisclassis usedwhenaprogramneedsbettercontrolover loadingandsaving partic-
ular formats.If yousimply wantto loadafile, youprobablydon’t needthis class.Just
useGObjectLoaderinstead.

Thisclasswill probablyberemovedin a futureversionof GAUGE.It will bereplaced
by a bettersystem.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/plugins/fileloader.h
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6.16 GAUGE3D::GFileSystem::FileMap Class Refer-
ence

Containsinformationrelatedto amemorymappedfile.

#include � gauge3d/osabstraction/filesystem.h �

Public Attrib utes

� void � mMap

Thelocationin memorywhere thefile hasbeenmapped.

� int mOffset

Theoffsetfromthebeginningof thefile at which themapstarts.

� int mSize

Thesizeof themap.

� FileMapInternal� mInternal

A pointerto internal info neededby thefilesystem.

6.16.1 DetailedDescription

Containsinformationrelatedto amemorymappedfile.

The valuesof mOffset andmSizewill always be exactly what was requestedwhen
GFileSystem::Map() wascalled.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/filesystem.h
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6.17 GAUGE3D::GFile::FileMap ClassReference

RepresentsaGFile mappedto memory.

#include � gauge3d/files/file.h �

Public Methods

� FileMap(void � map)

Initialize thefile map.

� virtual � FileMap ()� void � Map()

Getthelocationof themapin merory.

6.17.1 DetailedDescription

RepresentsaGFile mappedto memory.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/file.h
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6.18 GAUGE3D::GFileSystemClassReference

Low-level filesystemaccess.

#include � gauge3d/osabstraction/filesystem.h �

Public Types

� enumtOpenFlags� READ = 1 ��� 0, WRITE = 1 ��� 1, CREATE = 1 ��� 2,
NOREPLACE= 1 ��� 3, TRUNCATE = 1 ��� 4, APPEND= 1 ��� 5 	

Flagsusedin theOpen() function.

� enumtSeekType � BEGINNING, CURRENT, END 	
Flagsfor theSeek() function.

Static Public Methods

Initialization

� void Init (GStringprogName)
Initialize thefilesystem.

� void ShutDown ()
Shutsdownandcleansup thefilesystem.

Dir ectory Structur e

� GStringWorkingDir ()
Getthecurrendworkingdirectory.

� GStringConfigDir ()
Getthedirectorywhere configfilesshouldbeplaced.

� GStringResourceDir()
Getthelocationof theprogram’s resources.

� GStringPluginDir ()
Getthelocationof GAUGEplugins.
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Stream-basedFile Access

� File� Open(GStringfilename,intflags)
Opena file.

� int Read(File � file,void � target,intsize)
Readfroma file.

� int Write (File � file,constvoid � source,intsize)
Write to a file.

� void Seek(File � file,int offset,tSeekTyperelativeTo)
Seekthepositionof thestream.

� int TellPos(File � file)
Getthepositionof thestream.

� void Close(File � file)
Closethefile.

Memmory Mapped File Access

� FileMap� Map(GStringfilename,intoffset,intsize,intflags)
Mapa file to memory.

� void UnMap(FileMap � map)
Closea memorymappedfile.

Other File Manipulation Functions

� int FileSize(GStringfilename)
Getthesizeof a file.

� int FileSize(File � file)
Getthesizeof analreadyopenfile.

� boolExists(GStringfilename)
Check if a file or directoryexists.

� void DeleteFile(GStringfilename)
Deletea file.

Dir ectory Manipulation Functions
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� Directory� OpenDirectory(GStringdirName)
Opena directoryfor listing.

� boolReadDirectory(GString � filename,Directory� directory)
Readthenameof oneobjectin thedirectory.

� void RewindDirectory(Directory � directory)
Restartreadingfromthebeginningof a directory.

� void CloseDirectory(Directory � directory)
Closethedirectory.

� void CreateDirectory(GStringdirname)
Createa directory.

� void DeleteDirectory(GStringdirname)
Removeanemptydirectory.

� void DeleteTree(GStringdirname)
Recursivelydeletea directoryandall of its contents.

� bool IsDirectory(GStringdirname)
Check if an objectis a file or a directory.

6.18.1 DetailedDescription

Low-level filesystemaccess.

Do not usethis classdirectly. Usetheclassesin theFile Manipulationmoduleinstead.

This is a staticclass.All membersarestatic. You do not needto instantiateit. So, if
youwanttoopenafile, youwouldsaysomethinglikeGFileSystem::Open(”myfile.txt”,
GFileSystem::READ).

6.18.2 Member Enumeration Documentation

6.18.2.1 enumGAUGE3D::GFileSystem::tOpenFlags

Flagsusedin theOpen() function.

Enumeration values:
READ Openfor reading.

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.18GAUGE3D::GFileSystemClassReference 81

WRITE Openfor writing.

CREATE Createthefile if it doesn’t exist.

NOREPLACE Don’t openif thefile alreadyexists.

TRUNCATE Truncatethefile to zerolengthif it exists.

APPEND Placethestreamat theendof thefile.

6.18.2.2 enum GAUGE3D::GFileSystem::tSeekType

Flagsfor theSeek() function.

Enumeration values:
BEGINNING Seekrelative to thebeginningof thestream.

CURRENT Seekrelative to thecurrentstreamposition.

END Seekrelative to theendof thestream.

6.18.3 Member Function Documentation

6.18.3.1 void GAUGE3D::GFileSystem::Init (GString progName) [static]

Initialize thefilesystem.

Parameters:
progName A shortnamefor the program,containingonly numbersandlower-

caseletterswith nospaces.For example,”gauge3d”.Thisnamewill beused
for directoriesandsuchthatbelongto thisprogram.(i.e. onUnix, theconfig
filesarestoredin ” � /.” + progName.)

Specifically, this functiondoesthefollowing things:

� Createstheconfigdirectoryif it isn’t thereyet.
� Deletesthetemporarydirectoryif it is there,andcreatesanew one.
� Sticksa text file in thetemporarydirectorytelling theuserthatthey candeleteit

if it is there.
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6.18.3.2 void GAUGE3D::GFileSystem::ShutDown () [static]

Shutsdown andcleansup thefilesystem.

Specifically, this functiondeletesthetemporarydirectoryandall of its contents.

6.18.3.3 File � GAUGE3D::GFileSystem::Open(GString filename, int flags)
[static]

Opena file.

Parameters:
filename Thepathandnameof thefile.

flags Oneor moreof theflagsfrom tOpenFlags, bitwiseor’d.

Returns:
A pointerto theopenfile, or NULL if anerroroccured.

6.18.3.4 int GAUGE3D::GFileSystem::Read(File � file, void � target, int size)
[static]

Readfrom a file.

Parameters:
file A pointerto a file, obtainedby calling Open().

target Thelocationto fill with thedatareadfrom thefile.

size Thenumberof bytesto read.

Returns:
Thenumberof bytesread.

6.18.3.5 int GAUGE3D::GFileSystem::Write (File � file, constvoid � source, int
size) [static]

Write to a file.

Parameters:
file A pointerto a file, obtainedby calling Open().
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source Thelocationof thedatato write to thefile.

size Thenumberof bytesto write.

Returns:
Thenumberof byteswritten.

6.18.3.6 void GAUGE3D::GFileSystem::Seek(File � file, int offset, tSeekType
relativeTo) [static]

Seekthepositionof thestream.

Parameters:
file A pointerto afile, obtainedby callingOpen().

offset Thepositionto seekto.

relativeTo Thepositionthatoffsetis relative to. Oneof thevaluesof tSeekType.

6.18.3.7 int GAUGE3D::GFileSystem::TellPos(File � file) [static]

Getthepositionof thestream.

Parameters:
file A pointerto afile, obtainedby callingOpen().

Returns:
Thepositionof thestreamrelative to thebeginningof thefile.

6.18.3.8 void GAUGE3D::GFileSystem::Close(File � file) [static]

Closethefile.

Parameters:
file A pointerto afile, obtainedby callingOpen().

Call thiswhenyouaredonewith thefile.
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6.18.3.9 FileMap � GAUGE3D::GFileSystem::Map (GString filename, int
offset, int size, int flags) [static]

Mapafile to memory.

Parameters:
filename Thepathandnameof thefile to map.

offset Theoffsetin bytesfrom thebeginningof thefile at which themapshould
start.

size Thenumberof bytesof thefile to map.

flags Oneor moreof the flagsREAD, WRITE, CREATE, andNOREPLACE,
from tOpenFlags, bitwiseor’d. Thesehave the sameeffect hereasthey do
for Open().

Returns:
A FileMapstructuredescribingthemapin memory, or NULL if anerroroccured.

This functionallows you to accessa file asif theentirefile (or a segmentof it) were
in RAM. Whereavailable,featuresof theoperatingsystemareusedto accelleratethis
functionality.

6.18.3.10 void GAUGE3D::GFileSystem::UnMap (FileMap � map)
[static]

Closeamemorymappedfile.

Parameters:
map A pointerto aFileMap, obtainedby callingMap()

Call this whenyou aredonewith thefile map.

6.18.3.11 int GAUGE3D::GFileSystem::FileSize(GString filename)
[static]

Getthesizeof afile.

Parameters:
filename Thepathandnameof thefile to getthesizeof.

Returns:
Thesizeof thefile in bytes.
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6.18.3.12 int GAUGE3D::GFileSystem::FileSize(File � file) [static]

Getthesizeof analreadyopenfile.

Parameters:
file A pointerto afile, obtainedby callingOpen().

Returns:
Thesizeof thefile in bytes.

6.18.3.13 bool GAUGE3D::GFileSystem::Exists(GString filename)
[static]

Checkif a file or directoryexists.

Parameters:
filename Thepathandnameof thefile to check.

Returns:
Trueif thefile exists,or falseif it doesnot.

Remarks:
This function will also return true if the file is actually a directory. Use
IsDirectory() to find out if it is a file or adirectory.

6.18.3.14 void GAUGE3D::GFileSystem::DeleteFile(GString filename)
[static]

Deletea file.

Parameters:
filename Thepathandnameof thefile to delete.

6.18.3.15 Dir ectory � GAUGE3D::GFileSystem::OpenDirectory (GString
dirName) [static]

Opena directoryfor listing.
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Parameters:
dirName Thepathandnameof thedirectory.

Returns:
A pointerto adirectory, or NULL if anerroroccured.

6.18.3.16 bool GAUGE3D::GFileSystem::ReadDirectory (GString � filename,
Dir ectory � directory) [static]

Readthenameof oneobjectin thedirectory.

Parameters:
filename A pointerto astringwhichshouldbereplacedwith thenameof thefile

or subdirectory.

directory A pointerto a directory, obtainedby calling OpenDirectory().

Returns:
Trueif a namewasread,or falseif therewereno moreobjectsto read

6.18.3.17 void GAUGE3D::GFileSystem::RewindDirectory (Dir ectory �
directory) [static]

Restartreadingfrom thebeginningof a directory.

Parameters:
directory A pointerto a directory, obtainedby calling OpenDirectory().

6.18.3.18 void GAUGE3D::GFileSystem::CloseDirectory (Dir ectory � directory)
[static]

Closethedirectory.

Parameters:
directory A pointerto a directory, obtainedby calling OpenDirectory().

Call this whenyou aredonereadingthedirectory.
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6.18.3.19 void GAUGE3D::GFileSystem::CreateDirectory (GString dirname)
[static]

Createa directory.

Parameters:
dirname Thepathandnameof thedirectoryto create.

6.18.3.20 void GAUGE3D::GFileSystem::DeleteDirectory (GString dirname)
[static]

Removeanemptydirectory.

Parameters:
dirname Thepathandnameof thedirectoryto remove. This directorymustbe

empty.

6.18.3.21 void GAUGE3D::GFileSystem::DeleteTree(GString dirname)
[static]

Recursively deleteadirectoryandall of its contents.

Parameters:
dirname Thepathandnameof thedirectoryto remove. This directorydoesnot

have to beempty.

6.18.3.22 bool GAUGE3D::GFileSystem::IsDirectory (GString dirname)
[static]

Checkif anobjectis afile or a directory.

Parameters:
dirname Thepathandnameof thefilesystemobjectto check.

Returns:
Trueif theobjectwasa directory, or falseif it wasnot.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/filesystem.h
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6.19 GAUGE3D::GImage::FormatDesc Struct Refer-
ence

GImage::FormatDescdescribestheformatof raw imagedataobtainedfrom aGImage.

#include � gauge3d/graphics/image.h �

Public Attrib utes

� int mWidth

Width of theimage, in pixels.

� int mHeight

Heightof theimage, in pixels.

� int mNumChannels

Numberof color channelsin theimage.

� int mBitsPerChannel

Numberof bitsper elementperchannel.

� boolmHasMipmaps

True if theimage hasbuilt-in mipmaps.

� GStringmEncoding

Theencoding/compressionusedto store theimage. (JPEG,FXT1,etc.).

6.19.1 DetailedDescription

GImage::FormatDescdescribestheformatof raw imagedataobtainedfrom aGImage.

mNumChannelsstoresthenumberof channelsin theimage.This shouldbea number
between1 and4, inclusive. A typical RGB imagehasthreechannels(red,green,and
blue)while RGBA hasfour andgrayscalehasone.

mBitsPerChannelcan4 (for 16-bit images),8 (for 32-bit images),or 5. In thecaseof
5, theimageis 16-bits-per-pixel,andmustcontainthreeor four channels.If it contains
threechannels,the lastbit of each16 is ignored. If it containsfour channels,the last
bit of each16 is interpretedasthefourth channel(aone-bitchannel).
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Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

� gauge3d/graphics/image.h
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6.20 GAUGE3D::GMessageQueue::Handler Class
Reference

Baseclassfor messagehandlers.

#include � gauge3d/input/messagequeue.h �
InheritsGAUGE3D::GObject.

Inheritedby GAUGE3D::GInputMap.

Public Methods

� virtual boolHandleMessage(pGMessagemessage)=0

Attemptsto handlethemessage, andreturnstrue if themessage wasdealtwith.

6.20.1 DetailedDescription

Baseclassfor messagehandlers.

6.20.2 Member Function Documentation

6.20.2.1 bool GAUGE3D::GMessageQueue::Handler::HandleMessage
(pGMessagemessage) [pure virtual]

Attemptsto handlethemessage,andreturnstrueif themessagewasdealtwith.

Returns:
True if the handlerdid somethingwith the message,and thus the messagehas
servedits purpose.Falseif themessagewasnot dealtwith andshouldbesentto
otherhandlers.

Reimplementedin GAUGE3D::GInputMap.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/input/messagequeue.h
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6.21 GAUGE3D::GImage ClassReference

Baseclassfor imageplugins.

#include � gauge3d/graphics/image.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GImage ()� virtual FormatDescFormat()=0

Gettheimage format.

� virtual GArray� uint8� Data(int mipmapLevel=0)=0

Getstheraw image datain theformatgivenbyGetFormat().

� virtual GArray� uint8� EncodedData(int mipmapLevel=0)=0

Getstheencodedimage data.

6.21.1 DetailedDescription

Baseclassfor imageplugins.

GImagedescribessimpleimagesin anabstractway. Pluginsthatsupportspecificimage
formats(likeGIF or JPEG)arederivedfrom this.

6.21.2 Member Function Documentation

6.21.2.1 GArray � uint8 � GAUGE3D::GImage::Data (int mipmapLevel = 0)
[pure virtual]

Getstheraw imagedatain theformatgivenby GetFormat().

Parameters:
mipmapLevel The mip mapto return. For example,for a 64x64image,level 0

is 64x64,1 is 32x32,2 is 16x16,etc. Imagesthatdon’t provide mip maps
shouldignorethis.
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Returns:
Theraw imagedatain thegivenformat.

6.21.2.2 GArray � uint8 � GAUGE3D::GImage::EncodedData(int
mipmapLevel = 0) [pure virtual]

Getstheencodedimagedata.

Parameters:
mipmapLevel The mip mapto return. For example,for a 64x64image,level 0

is 64x64,1 is 32x32,2 is 16x16,etc. Imagesthatdon’t provide mip maps
andimagesencodingswhingencodemultiplemipmaplevelstogethershould
ignorethis.

Returns:
Theimage,encodedin whatever formatthe imagefile wasin. So,it maybejpeg
compressed,or FXT1, or whatever.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/graphics/image.h
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6.22 GAUGE3D::GInputMap ClassReference

Mapsuser-configuredinput to game-specificcontrols.

#include � gauge3d/input/inputmap.h �
InheritsGAUGE3D::GMessageQueue::Handler.

Public Methods

� GInputMap(pGMessageQueueoutputQueue)

Constructsan inputmap.

� virtual � GInputMap()

Destructor.

� virtual boolHandleMessage(pGMessagemessage)

Translatesanddispatchesa message (calledby theinput message queue).

� void NewControl(GStringname,inttype)

Adda new control to thelist of game-specificcontrols.

� void MapInput(GStringinput,GStringcontrol,floatsensitivity=1.0)

Mapsan inputsourceto a control with a givensensitivity.

� void ControlList(pGDirectoryconfig)

Loadsa list of controls froma configfile.

� void ControlMap(pGDirectoryconfig)

Loadstheinput to control mapfroma configfile.

� void ClearControlList()

Emptiesthelist of controls.

� void ClearControlMap()

Erasesall input-to-control mappings.

� virtual void DoFrame(tTime time,tTime frameTime)

Thiswill becalledeveryframeby thescheduler.
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6.22.1 DetailedDescription

Mapsuser-configuredinput to game-specificcontrols.

GInputMapmakes it easyto allow usersto configuretheir controlsratherthan use
forcedkey bindings. It also translatesthe input type to the control type (analogvs.
digital, absolutevs. relative)andappliessensitivity settingsto thecontrols.

To maketheinputmaptranslatemessages,youmustregisterit asamessagehandlerin
theinputmessagequeue.Also, makesureto call GInputMap::DoFrame() everyframe.

6.22.2 Constructor & Destructor Documentation

6.22.2.1 GAUGE3D::GInputMap::GInputMap (pGMessageQueue
outputQueue)

Constructsaninputmap.

Parameters:
outputQueueA messagequeueto which thetranslatedmessagesshouldbesent.

This mustnot bethesameastheinput queuefor obviousreasons.

6.22.3 Member Function Documentation

6.22.3.1 void GAUGE3D::GInputMap::NewContr ol (GString name, int type)

Add a new controlto thelist of game-specificcontrols.

Parameters:
name Thenamethatthetranslatedmessageswill have.

type The type of the control. This is a bitwise OR of either GInput-
Message::DIGITAL or GInputMessage::ANALOG with either GInput-
Message::ABSOLUTEor GInputMessage::RELATIVE.

This function addsa new game-specificcontrol to the list of controlswhich the user
canconfigure,but it doesnot actuallybindaninputsourceto it. UseMapInputto bind
oneor moreinput sourcesto thecontrol.

Whenaninputsourceis mappedto acontrol,themessageis translatedfrom theinput’s
typeto thecontrol’s type,soyoudon’t have to worry abouthandlingany typeof input
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otherthanwhatyou expect,yet theuseris freeto bind any sortof input to any control
(almost).

Choosingthe right type for the control is tricky, especiallyif it is an analogcontrol.
Herearewhatthefour typesrepresent:

� AbsoluteDigital: Any sortof simplebutton-pressingcontrol,likefire,use,jump,
etc.You will recievemessageswhentheuserpressesor releasesthebutton.

� Relative Digital: Somethingthat cyclesin two directionsby discreetamounts.
For example,a control thatcyclesthoughyour inventorywould berelative dig-
ital. You will receive messageswhenthe usercycles forward or back. Think
mousewheel.

� AbsoluteAnalog: Somethingwhich hasdefinedlimits. The only really way
I candescribethe differencebetweenthis andrelative analogis by explaining
how the translationis done. When mappingany sort of absoluteinput to an
absoluteanalogcontrol, the outputvalueis simply the sameasthe input (after
sensitivity is applied). When mappinga relative input to an absoluteanalog
output,a runningtotal of the input is keptandclampedto therange[-1.0,1.0],
andthat total is output. An exampleof an absoluteanalogcontrol would be a
glanceleft/right function,whereyoucanonly turnyourheadsofar to theleft or
right andtheview shouldsnapbackto centerafterwards.

� RelativeAnalog:A controlwith no limits. Again,I can’t think of agoodway to
explainthiswithoutexplainingexactlyhow themappingis done.Whenmapping
any sortof relative input to a relative analogcontrol, theoutputvalueis simply
thesameastheinput(aftersensitivity is applied).Whenmappingabsoluteinput,
messagesaresenteveryframeaslongastheinputvalueis notzero.So,theinput
becomessortof a rateof change,asif theinput werea mouseandweremoving
at exactly thatspeed.Unfortunately, theexplanationI just gave you sucked,so
you will have to experimenta little or I will have to geta betterdocumentation
writer. Examplesof relativeanalogcontrolsincludemovement,turning,looking,
etc.

6.22.3.2 void GAUGE3D::GInputMap::MapInput (GString input, GString
control, float sensitivity= 1.0)

Mapsaninput sourceto a controlwith a givensensitivity.

Parameters:
input Thenameof theinputsourceto map.
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control Thenameof thecontrolto which theinputshouldbemapped.

sensitivity Thesensitivity of the input. How exactly this is useddependson the
typesof boththeinputandthecontrol.Usually, theinputvalueis multiplied
by the sensitivity, but in somecases(usuallywhenconverting from analog
input to a digital control)thesensitivity is actuallya thresholdvalue.

Note:
You cannot mapan input to a control beforeyou createthe control by calling
NewControl(or ControlList()).

6.22.3.3 void GAUGE3D::GInputMap::Contr olList (pGDir ectory config)

Loadsa list of controlsfrom a configfile.

Parameters:
config Thedirectoryrepresentingtheconfigfile. SeeGConfigFilefor moreinfo

on how thisworks.

Theformatof theconfigfile is asfollows:

configis onesectionof theconfigfile. Eachline in thatsectionshouldhave theform
”control name= [absolute
 relative] [digital 
 analog]”. Here’sanexample:

[controls]

cycleweapon= relativedigital

fire = absolutedigital

look Y = absoluteanalog

moveX = analogrelative

moveY = analogrelative

[/controls]

6.22.3.4 void GAUGE3D::GInputMap::Contr olMap (pGDir ectory config)

Loadstheinput to controlmapfrom a configfile.

Parameters:
config Thedirectoryrepresentingtheconfigfile. SeeGConfigFilefor moreinfo

on how thisworks.

Note:
Youmustloadthecontrollist beforeloadingtheinput map.
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Theformatof theconfigfile is asfollows:

configis onesectionof theconfigfile. Eachline in thatsectionshouldhave theform:

’control name= ”input name”[� sensitivity] [”input2 name”[� sensitivity] [...]]

Here’sanexample:

[controlmap]

cycleweapon= ”mousewheel”

fire = ”space””mouse1”

look Y = ”mousey” � 2.0

moveX = ”left” � -1.0”s” � -1.0”right” � 1.0”d” � 1.0”joystickx” � 0.83

moveY = ”up” � 1.0”w” � 1.0”down” � -1.0”a” � -1.0”joysticky” � 0.83

[/control map]

6.22.3.5 void GAUGE3D::GInputMap::DoFrame (tTime time, tTime
frameTime) [virtual]

Thiswill becalledevery frameby thescheduler.

Remarks:
Youcansafelypretendthis functiondoesnotexist. Everythingwill behandledfor
you. :)

Reimplementedfrom GAUGE3D::GObject.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/input/inputmap.h
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6.23 GAUGE3D::GInputMessageClassReference

Representsaninputmessage.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GMessage.

Inheritedby GAUGE3D::GKeyboardMessage, GAUGE3D::GMouseButtonMessage,
GAUGE3D::GMouseMotionMessage, andGAUGE3D::GMouseWheelMessage.

Public Types

� enumtFlags � DIGIT AL = 0, ANALOG = 1, ABSOLUTE = 0, RELATIVE =
2 	

Indicatesthetypeof input.

Public Methods

� GInputMessage(pGObjectorigin,GStringname,floatvalue,intflags)

Createa GInputMessage with thegiveninfo.

� virtual � GInputMessage()
� bool IsAnalog()

Returnstrue if theinput is analog, falseif digital.

� bool IsRelative ()

Returnstrue if theinput is relate, falseif absolute.

� int Type()

Returnstheraw bitpatterntypeof themessage.

� floatValue()

Returnsthevalueof theinput.

� GStringName()

Returnsan identifierfor theinput.
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6.23.1 DetailedDescription

Representsaninput message.

Input messagescanbe analogor digital, andthey canbe relative or absolute.Here’s
whateachcombinationmeans:

� Absolute Analog: The valueof the input is alwaysbetween-1.0 and1.0, and
is measuredrelative to somecentralpoint. For example,joystick positionsare
normallymeasuredthis way. 0.0 is thecenterof the joystick,andanything else
is off to onesideor theother.� Relative Analog: The value of the input could be anything. It is measured
relative to the last positionof the input ratherthan relative to somereference
position. Mice are typically relative analogdevices. Eachmousemovement
messageonly reportsthedistancethatthemousemovedsincethelastmessage.� AbsoluteDigital : Thevalueof theinput is either0.0or 1.0.This is mostlyused
for buttons,includingmousebuttonsandkeys on thekeyboard.A valueof 1.0
meansthebuttonwaspressed,whereas0.0meansit wasreleased.� Relative Digital : Thevalueof the input is either-1.0 or 1.0. Themainusefor
this is mousewheels,sincethey normallyaremeasuredin somesortof clicking
fashion.1.0 meansthe wheelwasclicked up onenotchand-1.0 meansit was
clickeddown onenotch.

6.23.2 Constructor & Destructor Documentation

6.23.2.1 GAUGE3D::GInputMessage::GInputMessage(pGObject origin,
GString name, float value, int flags) [inline]

Createa GInputMessagewith thegiveninfo.

Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.

name SeeName(), below.

value SeeValue(), below.

flags A bitwise combinationof the enumvaluesof tFlags. The input mustbe
eitherANALOG or DIGITAL, andeitherABSOLUTE or RELATIVE.

6.23.3 Member Function Documentation
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6.23.3.1 int GAUGE3D::GInputMessage::Type() [inline]

Returnstheraw bitpatterntypeof themessage.

Remarks:
Thisdoesnot giveyouany moreinfo thanIsAnalogandIsRelativedo.

6.23.3.2 GString GAUGE3D::GInputMessage::Name() [inline]

Returnsanidentifierfor theinput.

Thenameof theinputsourceis ahuman-readableuniqueidentifierfor thesourceof the
input. In thecaseof akey onthekeyboard,thenamemightbe”a” or ”left control”. For
amousebutton,it wouldbe”mouse1”or ”mouse3”.For mousemovement,”mousex”
or ”mousey”. Et cetera.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.24 GAUGE3D::GIStr eamClassReference

Providesmany functionsfor readingdatafrom a stream.

#include � gauge3d/files/istream.h �
InheritsGAUGE3D::GObject.

Public Types

� enumtSeekType � BEGINNING, CURRENT, END 	
Positionto seekrelativeto. UsedbySeek().

� enumtReadMode� BINARY, ASCII 	
Readmodespecifiers for ReadMode().

� enumtEndianness� BIG, LITTLE 	
Endiannessspecifiers for Endianness().

� enumtNumberBase� OCT= 8, DEC = 10,HEX = 16 	
Numberbasespecifiers for NumberBase().

Public Methods

� GIStream(pGRawIStreamstreamSource)

Createa bufferedinput stream.

� GIStream(pGRawIStreamstreamSource,intbufferSize)

Createa possiblybufferedinputstreamwith a givenbuffer size.

� � GIStream()

Destructor.

� void Seek(int pos,tSeekTypeseekType)

Seekthestreamposition.

� int TellPos()

Getthedistancein bytesbetweenthebeginningof thestreamandthecurrentposition.
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� int Read(uint64 � target,intnum=1)

Readoneor more uint64’s into the target buffer. Returnsthe numbersuccessfully
read.

� int Read(uint32 � target,intnum=1)

Readoneor more uint32’s into the target buffer. Returnsthe numbersuccessfully
read.

� int Read(uint16 � target,intnum=1)

Readoneor more uint16’s into the target buffer. Returnsthe numbersuccessfully
read.

� int Read(int64 � target,intnum=1)

Readoneor more int64’s into thetargetbuffer. Returnsthenumbersuccessfullyread.

� int Read(int32 � target,intnum=1)

Readoneor more int32’s into thetargetbuffer. Returnsthenumbersuccessfullyread.

� int Read(int16 � target,intnum=1)

Readoneor more int16’s into thetargetbuffer. Returnsthenumbersuccessfullyread.

� int Read(float64 � target,intnum=1)

Readoneor more float64’s into the target buffer. Returnsthe numbersuccessfully
read.

� int Read(float32 � target,intnum=1)

Readoneor more float32’s into the target buffer. Returnsthe numbersuccessfully
read.

� int Read(char � target,intnum=1)

Readoneor morechar’s into thetarget buffer. Returnsthenumbersuccessfullyread.

� int Read(char � target[],int num=1,char� scanCode=NULL,intstringSize=-1)

Readoneor morestringsinto thetargetbuffer. Returnsthenumbersuccessfullyread.

� int Read(GString � target,intnum=1,char� scanCode=NULL)

Readoneor morestringsinto thetargetbuffer. Returnsthenumbersuccessfullyread.

� int Read(void � target,intnum)

Readnumbytesof raw data.

� charPeek()

Check whatthenext bytein thestreamis withoutextractingit.
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� charGet()

Getthenext bytein thestream.

� boolWaitForInput(tTime timeout=0.0)

Wait for input to becomeavailable.

� void ReadMode(tReadModemode)
� tReadModeReadMode()

Getthecurrentreadmode.

� void Endianness(tEndiannessendianness)

Settheendiannessof theinput data.Onlyappliesto binarystreams.

� tEndiannessEndianness()

Gettheendiannessof theinputdata.

� void NumberBase(tNumberBasebase)

Setthenumberbaseof theinput data.Onlyappliesto text streams.

� tNumberBaseNumberBase()

Getthenumberbaseof theinputdata.

� bool InputAvailable()

Returnstrue if input is currentlyavailable.

� operatorvoid � ()

Useto check if thelast readoperation succeeded.

RelatedFunctions

(Notethatthesearenot memberfunctions.)

� GIStream& operator��� (GIStream&is,tType&target)

The ��� operator worksthesameasit doesfor C++ istreams.
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6.24.1 DetailedDescription

Providesmany functionsfor readingdatafrom a stream.

GIStreamdoesnot provide the streamdataitself. It wrapsarounda GRawIStream.
GIStream provides many different ways to read the data, however, whereas
GRawIStreamonly letsyou readthedataraw.

You canusea GIStreamin eitherbinaryor text mode. Text modeworks like regular
C++ istreams,wherenumbersarereadasASCII, human-readablenumbers,etc. In
binarymode,on the otherhand,the numbersarereadin actualbinarycode,wherea
32-bit numbershouldbe exactly four bytesin size in the file. Also, whenin binary
modeyou cansetwhetherto expectthedatain big-endianor little-endianformat.The
datawill automaticallybeconvertedto thehost’sendiannesswhenread.

6.24.2 Member Enumeration Documentation

6.24.2.1 enum GAUGE3D::GIStr eam::tSeekType

Positionto seekrelative to. Usedby Seek().

Enumeration values:
BEGINNING Seekrelative to thestartof thestream.

CURRENT Seekrelative to thecurrentposition.

END Seekrelative to theendof thestream.

6.24.2.2 enum GAUGE3D::GIStr eam::tReadMode

Readmodespecifiersfor ReadMode().

Enumeration values:
BINARY Binary modereading.

ASCII ASCII text modereading.
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6.24.2.3 enumGAUGE3D::GIStr eam::tEndianness

Endiannessspecifiersfor Endianness().

Enumeration values:
BIG Big endian. Most significantbyte comesfirst. PPCprocessorsare big

endian.

LITTLE Little endian.Leastsignificantbyte comesfirst. Intel processorsare
little endian.

6.24.2.4 enumGAUGE3D::GIStr eam::tNumberBase

Numberbasespecifiersfor NumberBase().

Enumeration values:
OCT Octal(base8).

DEC Decimal(base10).

HEX Hexidecimal(base16).

6.24.3 Constructor & Destructor Documentation

6.24.3.1 GAUGE3D::GIStr eam::GIStream(pGRawIStreamstreamSource)

Createa bufferedinput stream.

Parameters:
streamSourceA pointerto aGRawIStreamfrom which to readdata.

6.24.3.2 GAUGE3D::GIStr eam::GIStream(pGRawIStreamstreamSource, int
bufferSize)

Createa possiblybufferedinputstreamwith agivenbuffer size.

Parameters:
streamSourceA pointerto aGRawIStreamfrom which to readdata.
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bufferSize The sizeof the internalbuffer in bytes. You canset this to zero to
createan unbufferedstream,but this will usuallybe slower unlessyou are
readingdatain largeblocks.Also, only bufferedstreamscanbeusedin text
(non-binary)mode.

6.24.4 Member Function Documentation

6.24.4.1 void GAUGE3D::GIStr eam::Seek(int pos, tSeekType seekType)

Seekthestreamposition.

Parameters:
pos Positionto seekto, in bytes.

seekType Pointin thestreamthatposis relative to.

6.24.4.2 int GAUGE3D::GIStr eam::Read(char � target[ ], int num = 1, char �
scanCode= NULL, int stringSize= -1)

Readoneor morestringsinto thetargetbuffer. Returnsthenumbersuccessfullyread.

Parameters:
target A pointerto anarrayof pointersto arraysof char’s to which to write the

strings.

num Thenumberof stringsto read.

scanCodeSpecifieswhatcharactersto includein thestring. It hasthesamesyn-
taxasthescanf%[] conversionspecifier, without thebrackets.So,” 
” would sayto stopwhena newline is encountered.By default, thesetof all
non-whitespacecharactersis used.

stringSize Thenumberof charactersin eachcharacterarray. If thestringbeing
readinto one particularcharacterarray is longer than this, the remainder
will be ignored. Eacharraywill alwaysbe zero-terminated.A valueof -1
indicatesthat no limit shouldbe placedon the sizeof the stringsread(not
recommended!).
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6.24.4.3 int GAUGE3D::GIStr eam::Read(GString � target, int num = 1, char �
scanCode= NULL)

Readoneor morestringsinto thetargetbuffer. Returnsthenumbersuccessfullyread.

Parameters:
target A pointerto anarrayof stringsto which to write thedataread.

num Thenumberof stringsto read.

scanCodeSpecifieswhatcharactersto includein thestring. It hasthesamesyn-
tax asthescanf%[] conversionspecifier, without thebrackets.So,” 
” would sayto stopwhena newline is encountered.By default, thesetof all
non-whitespacecharactersis used.

6.24.4.4 char GAUGE3D::GIStr eam::Peek()

Checkwhatthenext bytein thestreamis without extractingit.

Note:
Thiscanonly bedonewith bufferedstreams.

6.24.4.5 char GAUGE3D::GIStr eam::Get()

Getthenext bytein thestream.

Note:
Thiscanonly bedonewith bufferedstreams.

6.24.4.6 bool GAUGE3D::GIStr eam::WaitForInput (tTime timeout= 0.0)

Wait for input to becomeavailable.

Parameters:
timout Maximumamountof time to wait for input,or 0 to wait indefinately.

Returns:
Trueif inputbecameavailable,falseotherwise.
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Note:
This functionmayreturnfalseimmediatelyif it knowsthatinputwill notbeavail-
ablein the future. For example,if the streamis a file andit is at the endof the
file.

6.24.4.7 void GAUGE3D::GIStr eam::ReadMode(tReadModemode)

� breif Sethow to interpretthedatain thestream(binaryor text).

Parameters:
mode Oneof tReadMode.

6.24.4.8 bool GAUGE3D::GIStr eam::InputAvailable ()

Returnstrueif input is currentlyavailable.

Remarks:
Youcanusethis to testif youareat theendof a file.

6.24.4.9 GAUGE3D::GIStr eam::operator void � ()

Useto checkif thelastreadoperationsucceeded.

Remarks:
Usingthestreamasa truth valuereturnstrueif thelastreadoperationsucceeded.
Thisway, you cansaysomethinglike:
� while(myStream��� data) � ...	

to keepreadingin andprocessingdatauntil thereis no longerdataavailable.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/istream.h
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6.25 GAUGE3D::GK eyboardMessageClassReference

Messagesentwhena key is pressedor released.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GInputMessage.

Public Methods

� GKeyboardMessage(pGObject origin,GString key,GString modified,bool
down)

Createa keyboard message with thegiveninfo.

� virtual � GKeyboardMessage()

Destructor.

� GStringModifiedKey ()

Getthekey namewith modifiers applied.

6.25.1 DetailedDescription

Messagesentwhena key is pressedor released.

Thisclassis herefor two reasons:

� To make it easierto createcommonmessagetypes.
� To make it possible to determinethe source of a message. (Hint: Use

QueryInterface)

6.25.2 Constructor & Destructor Documentation

6.25.2.1 GAUGE3D::GK eyboardMessage::GKeyboardMessage(pGObject
origin, GString key, GString modified, bool down) [inline]

Createa keyboardmessagewith thegiveninfo.
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Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.

key The nameof the key that waspressedor released.If the key hasa direct
ASCII translation,this shouldbe it. Otherwise,it shouldbe a short but
uniquenamefor thekey (like ”left control”).

modified This is thekey with modifierkeys (like shift or capslock) applied.So,
if shift is held down and the ”a” key is pressed,modifiedshouldbe ”A”,
whereaskey shouldbe”a”. If thekey is not printable,this will beanempty
sting.

down Trueif thekey waspressed,falseif released.

Remarks:
Please,please,if you arewriting a plugin which readsinput from a keyboardand
sendsGKeyboardMessages,pleasemakesureto checkthesystemkeyboardmap!
Do NOT assumequerty! I haveadvorakkeyboard,soI will notuseyoursoftware
if youdisregardthis.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.26 GAUGE3D::GLibrary ClassReference

Loadssharedlibraries(dll’ sandso’s).

#include � gauge3d/osabstraction/library.h �
InheritsGAUGE3D::GObject.

Public Methods

� GLibrary (GStringfilename)

Createa GLibrary for a givenlibrary file.

� � GLibrary ()

Closethelibrary.

� boolOpen()

Openthelibrary.

� void � GetSymbol(GStringsymbolName)

Geta pointerto a functionin thelibrary.

� void Close()

Unloadthelibrary frommemory.

� GStringFilename()

Getthenameof thelibrary, asgivento theconstructor.

� bool IsOpen()

Returnstrue if thelibrary is open.

6.26.1 DetailedDescription

Loadssharedlibraries(dll’ sandso’s).

This classallows you to load executableadd-onsto your program. You could useit
directly, but we recommendusingGObjectLoaderinstead,asit providesa muchnicer
systemfor doingthis. GObjectLoaderusesGLibrary to do whatit does.
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6.26.2 Constructor & Destructor Documentation

6.26.2.1 GAUGE3D::GLibrary::GLibrary (GString filename)

Createa GLibrary for agivenlibrary file.

Parameters:
filename The pathandnameof the library file on the disk. If no pathis given

(just afilename),thesystem’sstandardlibrary directorieswill besearched.

Remarks:
The library canbeclosedwhennot in useandre-opennedlater, but thefilename
will never change.This way, the library implementationcanopt to keepthe li-
brariesopenwhenin debug modein casethe debuggeris easilyconfused(most
are!evenGDB!).

6.26.3 Member Function Documentation

6.26.3.1 bool GAUGE3D::GLibrary::Open ()

Openthelibrary.

Returns:
Trueif thelibrary wassuccessfullyopened,or falseif anerroroccured.

Remarks:
Don’t forgetthat if you closeandre-opena library, you have to getall your sym-
bolsagain.They will notbethesame.

6.26.3.2 void � GAUGE3D::GLibrary::GetSymbol (GString symbolName)

Geta pointerto a functionin thelibrary.

Parameters:
symbolNameThenameof thefunctionto geta pointerto.
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Returns:
A pointer to the function, or NULL if an error occuredor the function wasnot
found.

Remarks:
Most operatingsystemsallow you to get symbolsother than functions from a
library. Do not dependon thisbehavior.

6.26.3.3 void GAUGE3D::GLibrary::Close ()

Unloadthelibrary from memory.

Thiswill unloadthelibrary from RAM. If youneedto useit again,call Open().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/library.h
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6.27 GAUGE3D::GLight ClassReference

Representsa light sourcein a 3D scene.

#include � gauge3d/renderer/light.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GLight ()� virtual void Show ()=0

Turn on thelight.

� virtual void Hide ()=0

Turn off thelight.

� virtual void Remove()=0

Permenantlyremovethelight fromthescene.

� virtual void Position(constGVector&position)=0

Setthepositionof thelight, andmake thelight local.

� virtual void Direction(constGVector&direction)=0

Setthedirectionof thelight, andmake thelight infinite.

� virtual void Color (float red,floatgreen,floatblue)=0

Setthecolor of thelight.

� virtual void Color (constfloatcolor[ ])=0

Setthecolor of thelight. (3-elementarray: RGB).

� virtual void LightProps(floatambient,floatdiffuse,floatspecular=0.0)=0

Setthepropertiesof thelight.

� virtual void LightProps2v(constfloat lightProps[])=0

Setthepropertiesof thelight. (ambientanddiffuse).

� virtual void LightProps3v(constfloat lightProps[])=0

Setthepropertiesof thelight. (ambient,diffuse, andspecular).
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� virtual void Attenuation(float linear,floatquadratic=0.0)=0

Setslinear andquadratic attenuationfactors. (makeslight dimmerwith distance).

� virtual void Spotlight(constGVector&direction,floatexponent,floatwidth)=0

Make thelight act like a spotlight.

6.27.1 DetailedDescription

Representsa light sourcein a 3D scene.

6.27.2 Member Function Documentation

6.27.2.1 void GAUGE3D::GLight::Sho w () [pure virtual]

Turnon thelight.

All lights startout hidden. After you have cachedthe light, call Show() to enableit.
Show andHideareagoodway to turn lightson andoff.

6.27.2.2 void GAUGE3D::GLight::LightPr ops(float ambient, float diffuse, float
specular= 0.0) [pure virtual]

Setthepropertiesof thelight.

Parameters:
ambient The ambientlight level. This represetsthe light that is not comingdi-

rectly from thesource,but hasbouncedoff a few walls first. It is simulated
throughsimpledistanceattenuation.

diffuse The diffuse light level. This represetsthe light that is comingdirectly
from the source. The orientationof the surfacerelative to the light source
affectsthelevel of thelight, but theviewpointdoesnot matter.

specular Thespecularlight level. This representslight thathasbeenreflectedoff
thesurfaceof theobject.Both theorientationof theobject’s surfaceaswell
astheviewpointaretakeninto account.
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6.27.2.3 void GAUGE3D::GLight::Spotlight (constGVector & direction, float
exponent, float width) [pure virtual]

Make thelight actlike aspotlight.

Parameters:
direction Thedirectionof thespotlight.

exponent How focusedthe light is. Settingthis higherwill make the centerof
thespotbrighterandtheedgesdimmer.

width The width of the spotlight in degrees.Setto -1.0 to disablethe spotlight
effect.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/renderer/light.h
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6.28 GAUGE3D::GLine ClassReference

Representsa line in 3D space.

#include � gauge3d/3dmath/line.h �

Public Methods

� GLine ()� GLine (constGVector&position,constGVector&direction)� boolFindIntersection(GVector � result,constGLine&other)const

Find intersectionbetweentwo lines.

� boolContains(constGVector&point)const

testif a point is on theline.

� GCoordinateFindDistance(constGVector&point)const

Findstheshortestdistancebetweentheline anda point.

� GCoordinateFindSquareDistance(constGVector&point)const

Findsthesquare of theshortestdistancebetweentheline anda point (faster).

� GCoordinateFindDistance(constGLine&other)const

Findstheshortestdistancebetweentwo lines.

� GCoordinateFindSquareDistance(constGLine&point)const

Findsthesquare of theshortestdistancebetweentwo lines(faster).

� constGLine& operator+=(constGVector&other)

Movestheline.

� constGLine& operator-= (constGVector&other)

Movestheline.

Public Attrib utes

Coordinates

Plücker coordinatesfor theline.
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� GVectoru� GVectorv

6.28.1 DetailedDescription

Representsa line in 3D space.

Theline is representedusingPlückercoordinates.A line is representedby two vectors
U andV. U is thedirectionof theline, andthecrossproductof U andany pointon the
line is equalto V.

6.28.2 Member Function Documentation

6.28.2.1 bool GAUGE3D::GLine::FindIntersection (GVector � result, const
GLine & other) const

Find intersectionbetweentwo lines.

Parameters:
result Pointerto a vectorwhich shouldbeoverwrittenwith thepoint of intersec-

tion. If NULL, it will notbeoverwritten.

other Theline with which to testfor intersection.

Returns:
Trueif apoint of intersectionwasfound,or falseif thelinesdid not intersector if
they wereequal.

6.28.2.2 bool GAUGE3D::GLine::Contains (constGVector & point) const
[inline]

testif a point is on theline.

Returns:
Trueif thegivenpointwason theline or falseotherwise.
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6.28.2.3 GCoordinate GAUGE3D::GLine::FindSquar eDistance(constGVector
& point) const

Findsthesquareof theshortestdistancebetweentheline anda point (faster).

This is fasterbecauseno squareroot needsto beperformed.

6.28.2.4 GCoordinate GAUGE3D::GLine::FindSquar eDistance(constGLine
& point) const

Findsthesquareof theshortestdistancebetweentwo lines(faster).

This is fasterbecauseno squareroot needsto beperformed.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/3dmath/line.h

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.29GAUGE3D::GMessageClassReference 121

6.29 GAUGE3D::GMessageClassReference

Representsamessageof somesort.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GObject.

Inheritedby GAUGE3D::GInputMessage, andGAUGE3D::GQuitMessage.

Public Methods

� GMessage(pGObjectorigin)

Createa GMessage with thegivenorigin.

� virtual � GMessage()

Destructor.

� pGObjectOrigin ()

Returnsa pointerto theobjectthat this message camefrom.

6.29.1 DetailedDescription

Representsamessageof somesort.

GMessageitself doesnot containany functionsfor findingout whatsortof messageit
is. You mustuseQueryInterfaceto determinethetypeof themessage.

6.29.2 Constructor & Destructor Documentation

6.29.2.1 GAUGE3D::GMessage::GMessage(pGObject origin) [inline]

Createa GMessagewith thegivenorigin.

Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/input/message.h

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.30GAUGE3D::GMessageBoxClassReference 123

6.30 GAUGE3D::GMessageBoxClassReference

Opensa simplemessageboxusingthenativeGUI.

#include � gauge3d/osabstraction/messagebox.h �
InheritsGAUGE3D::GObject.

Public Types

� enum tEnum � WARNING, ERROR, QUESTION, INFORMATION,
ABORT RETRY IGNORE, OK CANCEL, RETRY CANCEL, YES NO,
YES NO CANCEL, OK, ABORT, CANCEL, RETRY, IGNORE, YES, NO 	

FlagsandsettingsusedbyGMessageBox.

Public Methods

� GMessageBox(GStringmessage,tEnumtype,tEnumbuttons)

Createa message box,but don’t displayit yet.

� � GMessageBox()

Destroy themessage box.

� tEnumRun()

Runthemessage box(modal).

6.30.1 DetailedDescription

Opensa simplemessageboxusingthenativeGUI.

Thisclasscanbeusedto displaysimplemessageboxesbeforethegraphicalsub-system
is available.It shouldnot beusedoncethegraphicssystemis running,however, asthe
messageboxmaynotbevisible to theuserat thattime.

6.30.2 Member Enumeration Documentation

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



124 gauge3dClassDocumentation

6.30.2.1 enumGAUGE3D::GMessageBox::tEnum

Flagsandsettingsusedby GMessageBox.

Remarks:
Sorryaboutthelimited buttonsets.ThatwasWindows’ fault. :(

Enumeration values:
WARNING Messagetype.

ERROR Messagetype.

QUESTION Messagetype.

INFORMATION Messagetype.

ABORT RETRY IGNORE Buttonset.

OK CANCEL Buttonset.

RETRY CANCEL Buttonset.

YES NO Buttonset.

YES NO CANCEL Buttonset.

OK Buttonset/ Userresponse.

ABORT Userresponse.

CANCEL Userresponse.

RETRY Userresponse.

IGNORE Userresponse.

YES Userresponse.

NO Userresponse.

6.30.3 Constructor & Destructor Documentation

6.30.3.1 GAUGE3D::GMessageBox::GMessageBox(GString message, tEnum
type, tEnum buttons)

Createa messagebox,but don’t displayit yet.

Parameters:
messageThetext of themessageto display.

type Oneof themessagetypevaluesin tEnum.

buttons Oneof thebuttonsetsin tEnum.
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6.30.4 Member Function Documentation

6.30.4.1 tEnum GAUGE3D::GMessageBox::Run()

Runthemessagebox (modal).

Returns:
Oneof theuserresponsevaluesin tEnum. Thisis thebuttonwhichtheuserclicked
on.

Remarks:
This functiondoesnot returnuntil theuserhasclickedona button.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/messagebox.h
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6.31 GAUGE3D::GMessageQueueClassReference

Facilitatesthedistributionof messages.

#include � gauge3d/input/messagequeue.h �
InheritsGAUGE3D::GObject.

Public Types

� typedefGSmartPointer� Handler� pHandler

Public Methods

� GMessageQueue()
� � GMessageQueue()
� void EnqueueMessage(pGMessagemessage)

Enqueuea message.

� void DispatchMessage(pGMessagemessage)

Immediatelydispatch a message, bypassingthequeue.

� void DiscardMessages()

Discard all enqueuedmessages.

� void AddHandler(pHandlerhandler,floatpriority=0.5)

Adda handlerto thelist of handlers.

� void RemoveHandler(pHandlerhandler)

Removea message handlerfromthelist.

� void ClearHandlers()

Removeall handlers fromthemessage handlerlist.

� virtual void DoFrame(tTime time,tTime frametime)

Dispatch all enqueuedmessagesthathavenotbeensent.Will becalledautomatically.
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6.31.1 DetailedDescription

Facilitatesthedistributionof messages.

This classqueuesanddistributesmessages.First, you give it pointersto oneor more
messagehandlers.Whena messageis readyto be dispatched,it will be sentto each
handleroneby oneuntil oneof thehandlersreportsthatit hashandledthemessage.

6.31.2 Member Function Documentation

6.31.2.1 void GAUGE3D::GMessageQueue::AddHandler(pHandler handler,
float priority = 0.5)

Add a handlerto thelist of handlers.

Parameters:
handler A pointerto a Handlerto add.

priority A priority for thehandler, between0.0and1.0.Thisdeterminestheorder
in which thehandlerswill becalled.Lowernumberswill becalledfirst. Do
notsetthis to exactly0.0or 1.0unlessyouaredoingsomethingspecial(like
creatinganinput filter).

Remarks:
You couldhave a handlerthatactsasan input filter by giving it a priority of 0.0.
Have thehandlerreturntrue if themessageshouldbe ignored.Sincethepriority
is 0.0, it will alwaysbecalledfirst, andif it returnstrue,no otherhandlerswill be
called.

6.31.2.2 void GAUGE3D::GMessageQueue::DoFrame(tTime time, tTime
frametime) [virtual]

Dispatchall enqueuedmessagesthathavenot beensent.Will becalledautomatically.

Remarks:
You canpretendthis functiondoesnot exist if you want. You shouldnevercall it
yourself.

Reimplementedfrom GAUGE3D::GObject.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



128 gauge3dClassDocumentation

� gauge3d/input/messagequeue.h
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6.32 GAUGE3D::GModel ClassReference

Baseclassfor 3D modelplugins.

#include � gauge3d/graphics/model.h �
InheritsGAUGE3D::GObject.

Inherited by GAUGE3D::GBillboardSprite, GAUGE3D::GSphereModel, and
GAUGE3D::GSuperModel.

Public Types

� typedefGSmartPointer� AnimState� pAnimState

Smartpointerto a AnimState.

� typedefGSmartPointer� RenderInfo� pRenderInfo

Smartpointerto a RenderInfo.

Public Methods

� virtual � GModel ()� virtual pAnimStateCreateAnimState()=0

Generatesan AnimStateobjectassociatedwith this model.

� virtual pRenderInfoCreateRenderInfo()=0

Createa RenderInfoboundto this model.

6.32.1 DetailedDescription

Baseclassfor 3D modelplugins.

Pluginsthatallow GAUGE to loadvarious3D modelformats(like MD2 from Quake
2) arederivedfrom this class.

6.32.2 Member Function Documentation
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6.32.2.1 pRenderInfo GAUGE3D::GModel::Cr eateRenderInfo () [pure
virtual]

Createa RenderInfoboundto this model.

Remarks:
Obviously, this function usesdynamicmemoryand shouldnot be called every
frame.A renderershouldcall this oncewhenthemodelis assignedto aspriteand
thenusethesameRenderInfoobjectevery time thespriteis drawn.

Reimplementedin GAUGE3D::GBillboardSprite, GAUGE3D::GSphereModel, and
GAUGE3D::GSuperModel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/graphics/model.h
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6.33 GAUGE3D::GMouseButtonMessageClassRefer-
ence

Messagesentwhena mousebuttonis pressedor released.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GInputMessage.

Public Methods

� GMouseButtonMessage(pGObjectorigin,GStringbutton,booldown)

Createa mousebuttonmessage with thegiveninfo.

� virtual � GMouseButtonMessage()

6.33.1 DetailedDescription

Messagesentwhena mousebuttonis pressedor released.

Thisclassis herefor two reasons:

� To make it easierto createcommonmessagetypes.� To make it possible to determinethe source of a message. (Hint: Use
QueryInterface)

6.33.2 Constructor & Destructor Documentation

6.33.2.1 GAUGE3D::GMouseButtonMessage::GMouseButtonMessage
(pGObject origin, GString button, bool down) [inline]

Createa mousebuttonmessagewith thegiveninfo.

Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.

button Thenameof thebuttonpressed.Somethinglike ”left mouse”.
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down Trueif thebuttonwaspressed,falseif released.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.34 GAUGE3D::GMouseMotionMessageClassRefer-
ence

Messagesentwhenthemouseis moved.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GInputMessage.

Public Methods

� GMouseMotionMessage(pGObjectorigin,GStringaxis,floatchange,floatabso-
lute)

Createa mousemotionmessage with thegiveninfo.

� virtual � GMouseMotionMessage()� float Absolute()

Returnstheabsolutepositionof themouse.

6.34.1 DetailedDescription

Messagesentwhenthemouseis moved.

Thisclassis herefor two reasons:

� To make it easierto createcommonmessagetypes.� To make it possible to determinethe source of a message. (Hint: Use
QueryInterface)

6.34.2 Constructor & Destructor Documentation

6.34.2.1 GAUGE3D::GMouseMotionMessage::GMouseMotionMessage
(pGObject origin, GString axis, float change, float absolute)
[inline]

Createa mousemotionmessagewith thegiveninfo.
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Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.

button The nameof the axis on which the motion occurred. Somethinglike
”mousex”.

change Thedistancethatthemousemoved.Thisshouldbemeasuredin thesame
unitsasabsolute.

absolute If the mouseis not capturedby the display, then this is the absolute
positionof themouse.Theedgesof thescreenare0.0and1.0.

Remarks:
Yes,mousemotionwill usuallyhave to besentastwo separatemessages(onefor
x andonefor y).

6.34.3 Member Function Documentation

6.34.3.1 float GAUGE3D::GMouseMotionMessage::Absolute() [inline]

Returnstheabsolutepositionof themouse.

Remarks:
Thiswill bezeroif themouseis in capturedmode.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.35 GAUGE3D::GMouseWheelMessageClass Refer-
ence

Messagesentwhenthemousewheelis moved.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GInputMessage.

Public Types

� enumtDir ection � UP, DOWN 	

Public Methods

� GMouseWheelMessage(pGObjectorigin,GStringname,tDirectiondirection)

Createa mousewheelmessage with thegiveninfo.

� virtual � GMouseWheelMessage()

6.35.1 DetailedDescription

Messagesentwhenthemousewheelis moved.

Thisclassis herefor two reasons:

� To make it easierto createcommonmessagetypes.
� To make it possible to determinethe source of a message. (Hint: Use

QueryInterface)

6.35.2 Constructor & Destructor Documentation

6.35.2.1 GAUGE3D::GMouseWheelMessage::GMouseWheelMessage
(pGObject origin, GString name, tDir ectiondirection) [inline]

Createa mousewheelmessagewith thegiveninfo.
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Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.

name Thenameof theinput. Just”mousewheel” shoulddo in mostcases.

direction Either UP or DOWN, indicating the direction the mousewheel was
moved.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.36 GAUGE3D::GMutex ClassReference

Useto preventdatacorruptioncausedby multiple threadsaccessingthesamedata.

#include � gauge3d/osabstraction/thread.h �
InheritsGAUGE3D::GObject.

Public Methods

� GMutex ()

Createthemutex.

� � GMutex ()

Destroy themutex. It mustbeunlockedwhenthis happens.

� void Lock ()

Wait until mutex is unlocked,andthenlock themutex to this thread.

� bool TryLock ()

Check if mutex is locked,andlock it to this threadif not.

� void Unlock ()

Releaselock on a thread.

6.36.1 DetailedDescription

Useto preventdatacorruptioncausedby multiple threadsaccessingthesamedata.

If two or morethreadscanaccessthesamedata,andat leastoneis writing to it, you
shouldusea mutex to preventthemfrom accessingit at thesametime.

6.36.2 Member Function Documentation
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6.36.2.1 bool GAUGE3D::GMutex::T ryLock ()

Checkif mutex is locked,andlock it to this threadif not.

Returns:
Trueif themutex wasnot locked(andis now lockedto thecalling thread),or false
if themutex waslockedby anotherthreadat thetime.

6.36.2.2 void GAUGE3D::GMutex::Unlock ()

Releaselock ona thread.

Only thethreadthatthemutex is lockedto maycall this.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/thread.h
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6.37 GAUGE3D::GObject ClassReference

Baseclassobjectswith smartpointerandQueryInterfacecapabilities.

#include � gauge3d/stddefs.h �
Inheritedby GAUGE3D::GCamera, GAUGE3D::GDirectory, GAUGE3D::GDisplay,
GAUGE3D::GFile, GAUGE3D::GFileLoader, GAUGE3D::GImage,
GAUGE3D::GIStream, GAUGE3D::GLibrary, GAUGE3D::GLight,
GAUGE3D::GMessage, GAUGE3D::GMessageBox, GAUGE3D::GMessageQueue,
GAUGE3D::GMessageQueue::Handler, GAUGE3D::GModel,
GAUGE3D::GModel::AnimState, GAUGE3D::GModel::RenderInfo,
GAUGE3D::GMutex, GAUGE3D::GObjectLoader, GAUGE3D::GOStream,
GAUGE3D::GPlugin, GAUGE3D::GRawIStream, GAUGE3D::GRawOStream,
GAUGE3D::GRenderer, GAUGE3D::GScene, GAUGE3D::GScheduler,
GAUGE3D::GSprite, GAUGE3D::GSurface, GAUGE3D::GTexture, and
GAUGE3D::GThread.

Public Types

� typedefconstchar� tError

Anerror identifier.

Public Methods

� virtual � GObject ()� tErrorError ()

Getthelast error.

� virtual void DoFrame(tTime time,tTimeframeTime)

CalledbyGSchedulereveryframeif theobjectrequestsit.

� virtual void TimerCallback(tTimetime)

CalledbyGSchedulerat a desiredtime.

ProtectedMethods

� void Error (tErrorerror)
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Setthelast error.

6.37.1 DetailedDescription

Baseclassobjectswith smartpointerandQueryInterfacecapabilities.

GObjectis thebaseclassfor many, but not all, GAUGE classes.Usingit addsseveral
capabilitiesto thederivedclass:

� GSmartPointercanpoint to GObjectandclassesderivedfrom it.
� TheQueryInterfacesystemprovidesCOM-like interfacebuilding capabilities.
� Per-classerrorreportingsystem.

6.37.2 Member TypedefDocumentation

6.37.2.1 typedefconstchar � GAUGE3D::GObject::tErr or

An erroridentifier.

tError is an error identifier. In actuality, it is a constchar� which pointsto a human-
readablestring. Every classwhich haserrorconditionsshoulddefinetheseconditions
asmembervariablesof type staticconsttError. Then,to checkwhich error occured,
the caller cancheckthe error identifier againsteachof thesemembervariables.If it
doesn’t know how to handlethe error, it canjust outputit to cerr or somethingsince
theerroridentifierpointsto ahuman-readablestring.

6.37.3 Member Function Documentation

6.37.3.1 void GAUGE3D::GObject::DoFrame (tTime time, tTime frametime)
[virtual]

Calledby GSchedulerevery frameif theobjectrequestsit.

Parameters:
time The current time, in seconds. This is measuredrelative to a completely

arbitrarypoint (usuallythepointwhentheenginewasinitialized).
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frameTime Theamountof time which elapsedbetweenthestartof theprevious
frameandthestartof this frame.

SeeGSchedulerfor moreinfo onhow to makeit call this functioneveryframe.Objects
thatdon’t needthis functionalitycanignoreit.

Reimplemented in GAUGE3D::GInputMap, GAUGE3D::GMessageQueue, and
GAUGE3D::GScheduler.

6.37.3.2 void GAUGE3D::GObject::T imerCallback (tTime time) [virtual]

Calledby GSchedulerata desiredtime.

Parameters:
time Thecurrenttime. This will usuallybea bit later thanthetime at which the

objectrequestedto becalledback,but it will neverbeearlier.

SeeGSchedulerfor moreinfo on how to make it call this functionat a particularpoint
in time. Objectsthatdon’t needthis functionalitycanignoreit.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/common/object.h
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6.38 GAUGE3D::GPlugin::ObjectInf o Struct Refer-
ence

Usedto describetheobjectsthata plugincontains.

#include � gauge3d/plugins/plugin.h �

Public Attrib utes

� GStringmClassname

Theclassnameof theobject.

� GStringmName

Thehuman-readablenameof theobject.

� GStringmDescription

A human-readabledescriptionof theobject.

� GArray� GString� mBaseClasses

A list of all thebaseclassesof theobject(excludingGObject).

� GArray� GString� mKeywords

A list of keywordsthatusers canuseto requesttheobject.

� GArray� GString� mFileTypes

A list of file typeswhich are supportedby theobject.

6.38.1 DetailedDescription

Usedto describetheobjectsthata plugincontains.

Theplugintells theobjectloaderwhatobjectsareavailablefrom it by giving it anarray
of ObjectInfoobjects.Eachonegivesinfo for oneof theavailableobjects.

6.38.2 Member Data Documentation
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6.38.2.1 GArray � GString � GAUGE3D::GPlugin::ObjectInf o::mK eywords

A list of keywordsthatuserscanuseto requesttheobject.

For example,the OpenGLrendererhasthe keyword ”opengl”, andtheD3D renderer
has”direct3d”. Keywordsshouldbeall lower-caseletters.

6.38.2.2 GArray � GString � GAUGE3D::GPlugin::ObjectInf o::mFileTypes

A list of file typeswhich aresupportedby theobject.

Typesarerepresentedby theextensionof thefile. For example:”mp3”, ”bsp”, ”tgz”.
Namesshouldbeall lower-caseandshouldnot includethe’.’.

Thedocumentationfor this structwasgeneratedfrom thefollowing file:

� gauge3d/plugins/plugin.h
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6.39 GAUGE3D::GObjectLoader ClassReference

Loadsobjectsfrom plugins.

#include � gauge3d/plugins/objectloader.h �
InheritsGAUGE3D::GObject.

Public Methods

� GObjectLoader ()� � GObjectLoader ()� pGObjectLoadObject(constGString&className)

Find an objectwith thegivenclassnameandcreateit.

� pGObjectLoadObjectOfType(constGString&baseClass)

Find an objectderivedfromthespecifiedclassandcreateit.

� pGObjectLoadObjectWithKeyword (const GString &keyWord,constGString
&baseClass)

Find an objectwith thegivenkeyword andcreateit.

� pGObjectLoadObjectForFile(pGFilefile,constGString&baseClass)

Find an object that can load the givenfile and that is derivedfrom the givenbase
classandcreateit.

� void AddPlugin(pGFilelibrary)

Adda library to thelist of pluginsto search for objects.

6.39.1 DetailedDescription

Loadsobjectsfrom plugins.

This classactssort of like a CORBA ORB, exceptfor GAUGE plugin objects.(Dis-
claimer:I’ veneverusedCORBA, soI don’t actuallyknow how aCORBA ORBworks.
Let me know if that last statementwaswrong.) The classloadspluginsandqueries
themto seewhat objectscanbe loadedfrom them,andwhat functionsthoseobjects
canperform. It thenfieldsrequestsfor objectsthatperformcertaintypesof functions
by matchingthe requestwith a plugin object that performsthe task and getting an
instanceof theobjectfrom thecorrespondingplugin.
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6.39.2 Member Function Documentation

6.39.2.1 pGObject GAUGE3D::GObjectLoader::LoadObjec t (constGString &
className)

Findanobjectwith thegivenclassnameandcreateit.

Returns:
A pointer to the object,or NULL if an obectwith the given namecould not be
found.

6.39.2.2 pGObject GAUGE3D::GObjectLoader::LoadObject OfType(const
GString & baseClass)

Findanobjectderivedfrom thespecifiedclassandcreateit.

Returns:
A pointerto the object,or NULL if an obectderivedfrom the givenclasscould
notbefound.

6.39.2.3 pGObject GAUGE3D::GObjectLoader::LoadObject WithK eyword
(constGString & keyWord, constGString & baseClass)

Findanobjectwith thegivenkeywordandcreateit.

Returns:
A pointerto theobject,or NULL if anobectwith thegivenkeywordcouldnot be
found.

Eachobject can have several keywords. SeeGPlugin::ObjectInfo::mKeywords for
moreinfo on them.

6.39.2.4 pGObject GAUGE3D::GObjectLoader::LoadObje ctForFile (pGFile
file, constGString & baseClass)

Findanobjectthatcanloadthegivenfile andthatis derivedfrom thegivenbaseclass
andcreateit.
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Parameters:
file Thefile thattheobjectshouldload.

baseClassTheclassthattheobjectshouldbederivedfrom.

So,if youhavea jpeg imagefile ”jpegFile”, youmight say:

� objectLoader.LoadObject(jpegFile,”GImage”);

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/plugins/objectloader.h
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6.40 GAUGE3D::GOStreamClassReference

Providesmany functionsfor writing datato a stream.

#include � gauge3d/files/ostream.h �
InheritsGAUGE3D::GObject.

Public Types

� enumtSeekType � BEGINNING, CURRENT, END 	
Positionto seekrelativeto. UsedbySeek().

� enumtWriteMode � BINARY, ASCII 	
Writemodespecifiers for WriteMode().

� enumtEndianness� BIG, LITTLE 	
Endiannessspecifiers for Endianness().

� enumtNumberBase� OCT = 8, DEC= 10,HEX = 16 	
Numberbasespecifiers for NumberBase().

Public Methods

� GOStream(pGRawOStreamstreamDest)

Createa bufferedoutputstream.

� GOStream(pGRawOStreamstreamDest,intbufferSize)

Createa bufferedoutputstream.

� virtual � GOStream()

Destructor.

� void Seek(int pos,tSeekTypeseekType)

Seekthestreamposition.

� int TellPos()

Getthedistancein bytesbetweenthebeginningof thestreamandthecurrentposition.
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� int Write (constuint64 � source,intnum=1)

Write oneor more uint64’s fromthesource buffer. Returnsthenumbersuccessfully
written.

� int Write (constuint32 � source,intnum=1)

Write oneor more uint32’s fromthesource buffer. Returnsthenumbersuccessfully
written.

� int Write (constuint16 � source,intnum=1)

Write oneor more uint16’s fromthesource buffer. Returnsthenumbersuccessfully
written.

� int Write (constint64 � source,intnum=1)

Write oneor more int64’s from the source buffer. Returnsthe numbersuccessfully
written.

� int Write (constint32 � source,intnum=1)

Write oneor more int32’s from the source buffer. Returnsthe numbersuccessfully
written.

� int Write (constint16 � source,intnum=1)

Write oneor more int16’s from the source buffer. Returnsthe numbersuccessfully
written.

� int Write (constfloat64 � source,intnum=1)

Write oneor more float64’s fromthesourcebuffer. Returnsthenumbersuccessfully
written.

� int Write (constfloat32 � source,intnum=1)

Write oneor more float32’s fromthesourcebuffer. Returnsthenumbersuccessfully
written.

� int Write (constchar � source,intnum=1)

Write oneor more char’s from the source buffer. Returnsthe numbersuccessfully
written.

� int Write (constchar � source[],int num=1)

Write oneor more strings from the source buffer. Returnsthe numbersuccessfully
written.

� int Write (constGString � source,intnum=1)

Write oneor more strings from the source buffer. Returnsthe numbersuccessfully
written.
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� int Write (constvoid � source,intnum)

Write � u � num� /u � bytesof raw data.

� void Put(charc)

Writea characterto thestream.

� int Flush()

Writeanydatathat is in thebuffer to theoutputstream.

� void WriteMode(tWriteModemode)� tWriteModeWriteMode()

Getthecurrentwrite mode.

� void Separator(charseparator,boolenable)

Specifya characterto placeafter each item.

� charSeparator()

Getthecurrentseparator character.

� void Endianness(tEndiannessendianness)

Settheendiannessin which to write theoutputdata.Onlyappliesto binary streams.

� tEndiannessEndianness()

Gettheendiannessof theoutputdata.

� void NumberBase(tNumberBasebase)

Setthenumberbasein which to write theoutputdata.Onlyappliesto text streams.

� tNumberBaseNumberBase()

Getthenumberbaseof theoutputdata.

� operatorvoid � ()

Useto check if thelastwrite operation succeeded.

RelatedFunctions

(Notethatthesearenot memberfunctions.)

� template� classtType� GOStream& operator��� (GOStream&os,consttType
&source)

The ��� operator worksthesameasit doesfor C++ ostreams.
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6.40.1 DetailedDescription

Providesmany functionsfor writing datato a stream.

GOStreamdoes not provide the stream destination itself. It wraps around a
GRawOStream. GOStreamprovidesmany differentwaysto write the data,however,
whereasGRawOStreamonly letsyouwrite thedataraw.

You canusea GOStreamin eitherbinaryor text mode.Text modeworks like regular
C++ ostreams,wherenumbersarewrittenasASCII, human-readablenumbers,etc. In
binarymode,ontheotherhand,thenumbersarewritten in actualbinarycode,wherea
32-bit numberwill beexactly four bytesin sizein thefile. Also, whenin binarymode
you cansetwhetherto write the datain big-endianor little-endianformat. The data
will automaticallybeconvertedfrom thehost’sendiannesswhenwritten.

6.40.2 Member Enumeration Documentation

6.40.2.1 enumGAUGE3D::GOStream::tSeekType

Positionto seekrelative to. Usedby Seek().

Enumeration values:
BEGINNING Seekrelative to thestartof thestream.

CURRENT Seekrelative to thecurrentposition.

END Seekrelative to theendof thestream.

6.40.2.2 enumGAUGE3D::GOStream::tWriteMode

Write modespecifiersfor WriteMode().

Enumeration values:
BINARY Binarymodewriting.

ASCII ASCII text modewriting.
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6.40.2.3 enum GAUGE3D::GOStream::tEndianness

Endiannessspecifiersfor Endianness().

Enumeration values:
BIG Big endian. Most significantbyte comesfirst. PPCprocessorsare big

endian.

LITTLE Little endian.Leastsignificantbyte comesfirst. Intel processorsare
little endian.

6.40.2.4 enum GAUGE3D::GOStream::tNumberBase

Numberbasespecifiersfor NumberBase().

Enumeration values:
OCT Octal(base8).

DEC Decimal(base10).

HEX Hexidecimal(base16).

6.40.3 Constructor & Destructor Documentation

6.40.3.1 GAUGE3D::GOStream::GOStream (pGRawOStreamstreamDest)

Createa bufferedoutputstream.

Parameters:
streamDestA pointerto aGRawOStreamto which to write data.

6.40.3.2 GAUGE3D::GOStream::GOStream (pGRawOStreamstreamDest, int
bufferSize)

Createa bufferedoutputstream.

Parameters:
streamDestA pointerto aGRawOStreamto which to write data.
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bufferSize The sizeof the internalbuffer in bytes. You canset this to zero to
createan unbufferedstream,but this will usuallybe slower unlessyou are
writing datain largeblocks.Also, only bufferedstreamscanbeusedin text
(non-binary)mode.

6.40.4 Member Function Documentation

6.40.4.1 void GAUGE3D::GOStream::Seek(int pos, tSeekTypeseekType)

Seekthestreamposition.

Parameters:
pos Positionto seekto, in bytes.

seekType Pointin thestreamthatposis relative to.

6.40.4.2 int GAUGE3D::GOStream::Write (constchar � source[ ], int num = 1)

Write oneor more stringsfrom the sourcebuffer. Returnsthe numbersuccessfully
written.

Parameters:
source An arrayof pointersto null-terminatedcharacterstrings.

num Thenumberof stringsto write.

Returns:
Thenumberof stringssuccessfullywritten.

6.40.4.3 int GAUGE3D::GOStream::Write (constGString � source, int num =
1)

Write oneor more stringsfrom the sourcebuffer. Returnsthe numbersuccessfully
written.

Parameters:
source An arrayof strings.
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num Thenumberof stringsto write.

Returns:
Thenumberof stringssuccessfullywritten.

6.40.4.4 void GAUGE3D::GOStream::Put (char c)

Write a characterto thestream.

Note:
Thiscanonly bedonewith bufferedstreams.

6.40.4.5 int GAUGE3D::GOStream::Flush()

Write any datathatis in thebuffer to theoutputstream.

Returns:
Thenumberof bytesstill in thebuffer (shouldalwaysbezero).

6.40.4.6 void GAUGE3D::GOStream::WriteMode (tWriteMode mode)

� breif Sethow to outputthedatain thestream(binaryor text).

Parameters:
mode Oneof tWriteMode.

6.40.4.7 void GAUGE3D::GOStream::Separator (char separator, bool enable)

Specifya characterto placeaftereachitem.

Parameters:
separator A characterthatshouldbeplacedafterevery itemthatis written.

enable Whetheror not to enablethis functionality.
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Remarks:
This allows you to outputan arrayof numberswithout gettingthemall mushed
together.

Note:
This only appliesto testi/o, not binary. Theseparatorwill not beusedafterPut()
calls(astheotherwrite callsusePut() for text output).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/ostream.h
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6.41 GAUGE3D::GPlane ClassReference

Representsaplanein 3D space.

#include � gauge3d/3dmath/plane.h �

Public Methods

� GPlane()

Createsanuninitializedplane.

� GPlane(constGVector&point,constGVector&normal)

Createsa planewith thegivennormalthat containsthegivenpoint.

� GPlane(constGVector&normal,GCoordinated)

Initializedn andd to thegivenvalues.

� bool IsFacing(constGVector&point)const

Returnstrue if theplaneis facingthepoint.

� bool FindIntersection(GVector � result,constGLine&line)const

Findstheintersectionbetweentheplaneanda line.

� bool FindIntersection(GLine � result,constGPlane&other)const

Findstheintersectionbetweentwo planes.

� bool FindIntersection (GVector � result,const GPlane &other1,GPlane
&other2)const

Findstheintersectionbetweenthreeplanes.

� boolContains(constGVector&point)const

Returnstrue if thepoint is on theplane.

� GCoordinateFindDistance(constGVector&point)const

Findstheshortestdistancebetweentheplaneandthepoint.

� GCoordinateFindSquareDistance(constGVector&point)const

Findsthesquare of theshortestdistancebetweentheplaneandthepoint (faster).

� constGPlane&operator+=(constGVector&vec)
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Movestheplanea certaindistance.

� constGPlane&operator-= (constGVector&vec)

Movestheplanea certaindistance.

Public Attrib utes

� GVectorn

Normalvectorto plane.

� GCoordinated

Umm...d... it’ s d... yeah...

6.41.1 DetailedDescription

Representsa planein 3D space.

The planeis representedasa normalvectoranda scalarso thatn � p + d = 0 for all
pointsp on theplane.

6.41.2 Member Function Documentation

6.41.2.1 bool GAUGE3D::GPlane::IsFacing(constGVector & point) const
[inline]

Returnstrueif theplaneis facingthepoint.

Theplaneis consideredto be”f acing” thepoint if thenormalvectorof theplanepoints
in thedirectionof thepoint from any point on theplane.In other(non-)words:(point
� n + d � = 0)

6.41.2.2 bool GAUGE3D::GPlane::FindIntersection (GVector � result, const
GLine & line) const

Findstheintersectionbetweentheplaneanda line.

Parameters:
result Pointerto a vectorwhich shouldbeoverwrittenwith thepoint of intersec-

tion. If NULL, it will not beoverwritten.
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line Theline with which to testfor intersection.

Returns:
True if a point of intersectionwas found, or falseif the line andplanedid not
intersector if theline wason theplane.

6.41.2.3 bool GAUGE3D::GPlane::FindIntersection (GLine � result, const
GPlane& other) const

Findstheintersectionbetweentwo planes.

Parameters:
result Pointerto a line which shouldbeoverwrittenwith theline of intersection.

If NULL, it will not beoverwritten.

other Theplanewith which to testfor intersection.

Returns:
Trueif a line of intersectionwasfound,or falseif theplanesdid not intersector if
they wereequal.

6.41.2.4 bool GAUGE3D::GPlane::FindIntersection (GVector � result, const
GPlane& other1, GPlane& other2) const

Findstheintersectionbetweenthreeplanes.

Parameters:
result Pointerto a point which shouldbeoverwrittenwith thepoint of intersec-

tion. If NULL, it will notbeoverwritten.

other1 Oneof thetwo planeswith which to testfor intersection.

other2 Theotherof thetwo planeswith which to testfor intersection.

Returns:
Trueif a point of intersectionwasfound,or falseif theplanesdid not intersector
if two or moreof themwereequal.
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6.41.2.5 GCoordinate GAUGE3D::GPlane::FindSquareDistance(const
GVector & point) const

Findsthesquareof theshortestdistancebetweentheplaneandthepoint (faster).

This is fasterbecausethesquarerootof theresultdoesnot needto befound.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/3dmath/plane.h
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6.42 GAUGE3D::GPlugin ClassReference

Baseclassfor objectsthattell GAUGEwhata plugincando.

#include � gauge3d/plugins/plugin.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GPlugin ()
� virtual GStringName()=0

Returnsthehuman-readablenameof theplugin.

� virtual GStringDescription()=0

Returnsa human-readabledescriptionof theplugin.

� virtual bool InUse()=0

Returnstrue if theplugin is in use.

� virtual pGObjectCreateObject(constGString&className)=0

Createsan instanceof theclasswith thegivenname.

� virtual pGObjectCreateObject(constGString&className,pGFilefile)=0

Createsanobjectof theclasswith thegivennameusingthegivenfile.

� virtual GArray� ObjectInfo� ObjectList()=0

GetsObjectInfosfor everyobjectavailablefromthis plugin.

6.42.1 DetailedDescription

Baseclassfor objectsthattell GAUGEwhata plugincando.

You only needto know aboutthis classif you arewriting a plugin,not if you areonly
usingthem.

Derivativesof GPluginareusedto describewhatsortof objectsa plugincontains,and
createthoseobjectsfor theobjectloader.

Hereis whathappenswhena plugin is opened:
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1. GObjectLoaderusesGLibrary to loada sharedlibrary ondisk.

2. Thesharedlibrary exportsanobjectderivedfrom GPlugin. GObjectLoaderim-
portsthisobject.

3. GObjectLoadercallsGPlugin::ObjectList() ontheimportedpluginobjectto find
out whatothertypesof objectstheplugincontains.

4. Later on, whenan objectis requested,GObjectLoaderfinds a plugin that con-
tainsasuitableobject.It callsoneof thisplugin’sGPlugin::CreateObject() func-
tionsto createtheobject.

5. Theplugincreatestheobjectandreturnsapointerto it.

6.42.2 Member Function Documentation

6.42.2.1 bool GAUGE3D::GPlugin::InUse () [pure virtual]

Returnstrueif theplugin is in use.

Remarks:
GObjectLoaderusesthis to determinewhenit is safeto unloadthe library from
RAM. It shouldreturntrueaslongasaninstanceof any classin thepluginexists.

6.42.2.2 pGObject GAUGE3D::GPlugin::Cr eateObject(constGString &
className, pGFile file) [pure virtual]

Createsanobjectof theclasswith thegivennameusingthegivenfile.

For example,if theclassloadsjpeg images,thefile would bea jpeg imageto load.

Returns:
A pointerto thecreatedobject,or NULL if thefile couldnot be loadedfor some
reason.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/plugins/plugin.h

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.43GAUGE3D::GPolygonClassReference 161

6.43 GAUGE3D::GPolygon ClassReference

Representsapolygonwith anarbitrarynumberof sides.

#include � gauge3d/3dmath/polygon.h �

Public Methods

� GPolygon()

Createsa polygonwith nosides.

� GPolygon(constGTriangle&triangle)

Createsa polygonequivalentto thegiventriangle.

� GPolygon(constGPolygon&other)

Copyconstructor.

� GPolygon(GVectorvertices[],int num)

Createsa polygonwith thegivenvertices.

� � GPolygon()

Destructor.

� void GetPlane(GPlane� plane)const

Getstheplanewhich thepolygonis on.

� void Resize(int num,boolcopy)

Change thenumberof vertices.

� void Split (GTriangletriangles[])const

Splitsthepolygoninto triangles.

� void Reverse()

Reversesthedirectionof thevertices.

� boolContains(constGVector&point)

Returnstrue if thepoint is on thepolygon.

� int8 Intersects(constGLine&line)
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Findswhetheror not theline intersectsthepolygon,andfromwhich sideif so.

� int NumVertices()const

Thenumberof verticesin thepolygon.

� GVector& operator[] (int index)

Array-like accessto vertices.

� constGVector& operator[] (int index)const

Array-like accessto vertices.

� constGPolygon&operator=(constGPolygonother)

Assignmentoperator.

6.43.1 DetailedDescription

Representsa polygonwith anarbitrarynumberof sides.

I recommendagainstusingthis classexceptwhenothermethodsareextremelyincon-
venient. This classusesdynamicmemory, which makes it unsuitablefor fastmath
computations.

6.43.2 Member Function Documentation

6.43.2.1 void GAUGE3D::GPolygon::GetPlane(GPlane � plane) const

Getstheplanewhich thepolygonis on.

Parameters:
plane Pointsto thelocationto which to write theplane.

Note:
Theplanewill facein thedirectionfrom which theverticesof thepolygonappear
clockwise.
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6.43.2.2 void GAUGE3D::GPolygon::Resize(int num, bool copy)

Changethenumberof vertices.

Parameters:
num New numberof verticesin thepolygon.

copy Trueif theold verticesshouldbecopiedinto thenew list.

6.43.2.3 void GAUGE3D::GPolygon::Split (GTriangle triangles[ ]) const

Splitsthepolygoninto triangles.

Parameters:
triangles An arraycontainingat leastthenumberof verticesminustwo triangles.

Thesewill beoverwrittenwith thetrianglesthatmakeup thepolygon.

6.43.2.4 void GAUGE3D::GPolygon::Reverse()

Reversesthedirectionof thevertices.

Remarks:
This doesnot reversetheorderof thevertices.It just swapstwo of theverticesso
thatclockwisebecomescounter-clockwise.Thisalsomeansthatthedirectionthat
thepolygonfaceswill bereversed,sincethatdirectionis thedirectionfrom which
theverticesappearin clockwiseorder.

6.43.2.5 int8 GAUGE3D::GPolygon::Intersects(constGLine & line)

Findswhetheror not theline intersectsthepolygon,andfrom which sideif so.

Parameters:
line Theline with which to testfor intersection.

Returns:
0 if thereis no intersection,1 if the line hits thefront of thepolygon,or -1 if the
line hits thebackof thepolygon.(thefront sideis thesidefrom whichthevertices
of thepolygonappearclockwise.)
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Remarks:
This function is very fast. It is actually fasterthanContains(), so if you want to
find thepoint of intersection,first call this andthencall GPlane::FindIntersection
if necessary.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/3dmath/polygon.h
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6.44 GAUGE3D::GQuaternion ClassReference

Representsaquaternion,or anaxis-anglerotation.

#include � gauge3d/3dmath/quaternion.h �

Public Methods

� GQuaternion()

Createsanuninitializedquaternion.

� GQuaternion(constGVector&axis,GCoordinateangle)

Createsa quaternionthat representsthegivenaxis-anglerotation. Theaxismustbe
normalized!

� void Rotate(constGVectorin[ ],GVectorout[ ],int num)const

Appliesthequaternionrotationto a setof vectors.

� void Rotate(GVector � vec)const

Rotatea singlevectorin place.

� void Interpolate(constGQuaternion&q1,constGQuaternion&q2,GCoordinate
t)

Sphericallinear interpolationbetweenquaternions.

� GCoordinateAngle ()const

Extractstheangleof thequaternionrotation.

� GVectorAxis ()const

Extractstheaxisof thequaternionrotation.

� GVectorRawAxis ()const

Returnstheaxiswithoutnormalizingit. Faster.

� void Set(constGVector&axis,GCoordinateangle)

Setsthequaternionto representthegivenaxis-anglerotation.Theaxismustbea unit
vector!

� GQuaternionoperator� (constGQuaternion&other)const

Combinestwo quaternionrotationsinto one.
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� constGQuaternion&operator� = (constGQuaternion&other)

Combinestwo quaternionrotationsinto one.

Public Attrib utes

Coordinates

� GCoordinatex

imaginary component1.

� GCoordinatey

imaginary component2.

� GCoordinatez

imaginary component3.

� GCoordinatew

real component.

6.44.1 DetailedDescription

Representsa quaternion,or anaxis-anglerotation.

A quaternionis a complex numberwith onerealcomponentandthreeimaginarycom-
ponents.But you don’t needto worry aboutthat. All you careaboutis the fact that
quaternionsareanefficientway to representaxis-anglerotations.

6.44.2 Member Function Documentation

6.44.2.1 void GAUGE3D::GQuaternion::Rotate (constGVector in[ ], GVector
out[ ], int num) const

Appliesthequaternionrotationto a setof vectors.

Parameters:
in An arrayof vectorsto rotate.

out Locationto which to write therotatedvectors.May bethesameasin.
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num Numberof vectorsto rotate.

Remarks:
Rotatingmany vectorsatonceis fasterthanrotatingvectorsindividually.

6.44.2.2 void GAUGE3D::GQuaternion::Inter polate(constGQuaternion & q1,
constGQuaternion & q2, GCoordinate t)

Sphericallinearinterpolationbetweenquaternions.

Interpolate() interpolatesalongaspherebetweenq1andq2usingtimevaluet, whichis
between0.0(q1),and1.0(q2). Theresultsarestoredin this. This is usefulif youwant
to find theorientationbetweentwo quaternions,or want to animateanobjectmoving
betweenthesetwo orientations.

6.44.2.3 GQuaternion GAUGE3D::GQuaternion::operator � (const
GQuaternion & other) const

Combinestwo quaternionrotationsinto one.

Applying the resultingquaternionto a vectorwill have the sameeffect asif you had
first appliedthe secondoperandof the multiplication to the vector, andthenthe first
operand.This is similar to matrixmultiplication.

6.44.2.4 constGQuaternion & GAUGE3D::GQuaternion::operator � = (const
GQuaternion & other)

Combinestwo quaternionrotationsinto one.

Applying the resultingquaternionto a vectorwill have the sameeffect asif you had
first appliedthe secondoperandof the multiplication to the vector, andthenthe first
operand.This is similar to matrixmultiplication.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/3dmath/quaternion.h

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



168 gauge3dClassDocumentation

6.45 GAUGE3D::GQuitMessageClassReference

Representsa messageaskingtheprogramto quit.

#include � gauge3d/input/message.h �
InheritsGAUGE3D::GMessage.

Public Methods

� GQuitMessage(pGObjectorigin)

Createa GQuitMessage with thegivenorigin.

� virtual � GQuitMessage()

Destructor.

6.45.1 DetailedDescription

Representsa messageaskingtheprogramto quit.

Thismessageis sentwhentheuserrequeststhattheprogramexit. It isupto thereceiver
of themessageto actuallyshutdown theprogramwhenit receivesthis message.So,
for example,if theusertriesto closetheprogramwindow, therendererwill sendaquit
message,but thewindow will notactuallybecloseduntil someotherpartof theengine
askstherendererto closeit. So, if thequit messageis ignored,theprogramwill stay
open.

6.45.2 Constructor & Destructor Documentation

6.45.2.1 GAUGE3D::GQuitMessage::GQuitMessage(pGObject origin)
[inline]

Createa GQuitMessagewith thegivenorigin.

Parameters:
origin A pointerto the objectwhich is the logical ”originator” of the message.

For example,mostmessageswill originatefrom a GDisplay.
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Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/input/message.h
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6.46 GAUGE3D::GRawIStr eamClassReference

A sourceof data.

#include � gauge3d/files/istream.h �
InheritsGAUGE3D::GObject.

Public Types

� enumtSeekType � BEGINNING, CURRENT, END 	
Positionto seekrelativeto.

Public Methods

� virtual � GRawIStream()� virtual void Seek(int pos,intseekType)

Seekthestreamposition.

� virtual int TellPos()

Getthedistancein bytesbetweenthebeginningof thestreamandthecurrentposition.

� virtual int Read(void � buffer,int size)=0

Attemptsto fill thebuffer andreturnstheamountactuallyread.

� virtual bool WaitForInput(tTime timeout=0.0)

Wait for input to becomeavailable.

� virtual bool InputAvailable()

Returnstrue if input is currentlyavailable.

6.46.1 DetailedDescription

A sourceof data.

� ingoupfiles

GRawIStreamis the actualsourceof datareadusing a GIStream. GIStreamitself
providesbufferingandotherservicesfor readingthedatamoreeasily. Often,however,
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it is desireableto readthe raw datadirectory, especiallywhenlayeringstreams(you
don’t wantdoublebuffering).

GRawIStreamis the classthat shouldbe inheritedwhen creatingnew sourcesfor
streamdata.Wheninheritingfrom GRawIStream, youdonothaveto write implemen-
tationsof all of the functions. For example,if your streamdoesnot supportseeking,
youdonothaveto write Seek() or TellPos(). If input is alwaysavailablefor yourclass,
youneednot defineWaitForInput() or InputAvailable().

6.46.2 Member Enumeration Documentation

6.46.2.1 enum GAUGE3D::GRawIStr eam::tSeekType

Positionto seekrelative to.

Enumeration values:
BEGINNING Seekrelative to thestartof thestream.

CURRENT Seekrelative to thecurrentposition.

END Seekrelative to theendof thestream.

6.46.3 Member Function Documentation

6.46.3.1 void GAUGE3D::GRawIStr eam::Seek(int pos, int seekType)
[virtual]

Seekthestreamposition.

Parameters:
pos Positionto seekto, in bytes.

seekType Pointin thestreamthatposis relative to.

6.46.3.2 bool GAUGE3D::GRawIStr eam::WaitForInput (tTime timeout= 0.0)
[virtual]

Wait for input to becomeavailable.
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Parameters:
timout Maximumamountof time to wait for input,or 0 to wait indefinately.

Returns:
Trueif inputbecameavailable,falseotherwise.

Note:
This functionmayreturnfalseimmediatelyif it knowsthatinputwill notbeavail-
ablein the future. For example,if the streamis a file andit is at the endof the
file.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/istream.h
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6.47 GAUGE3D::GRawOStreamClassReference

A destinationfor data.

#include � gauge3d/files/ostream.h �
InheritsGAUGE3D::GObject.

Public Types

� enumtSeekType � BEGINNING, CURRENT, END 	
Positionto seekrelativeto.

Public Methods

� virtual � GRawOStream()� virtual void Seek(int pos,intseekType)

Seekthestreamposition.

� virtual int TellPos()

Getthedistancein bytesbetweenthebeginningof thestreamandthecurrentposition.

� virtual int Write (constvoid � buffer,int size)=0

Attemptsto write thecontentsof buffer andreturnstheamountactuallywritten.

6.47.1 DetailedDescription

A destinationfor data.

� ingoupfiles

GRawOStreamis theactualdestinationof datawritten usinga GOStream. GOStream
itself providesbufferingandotherservicesfor writing thedatamoreeasily. Often,how-
ever, it is desireableto write the raw datadirectory, especiallywhenlayeringstreams
(youdon’t wantdoublebuffering).

GRawOStreamis theclassthatshouldbeinheritedwhencreatingnew destinationsfor
streamdata. Wheninheriting from GRawOStream, you do not have to write imple-
mentationsof all of thefunctions.If yourstreamdoesnot supportseeking,you do not
haveto write Seek() or TellPos().
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6.47.2 Member Enumeration Documentation

6.47.2.1 enumGAUGE3D::GRawOStream::tSeekType

Positionto seekrelative to.

Enumeration values:
BEGINNING Seekrelative to thestartof thestream.

CURRENT Seekrelative to thecurrentposition.

END Seekrelative to theendof thestream.

6.47.3 Member Function Documentation

6.47.3.1 void GAUGE3D::GRawOStream::Seek(int pos, int seekType)
[virtual]

Seekthestreamposition.

Parameters:
pos Positionto seekto, in bytes.

seekType Pointin thestreamthatposis relative to.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/ostream.h
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6.48 GAUGE3D::GRenderer ClassReference

Representsahardware3D renderingdevice.

#include � gauge3d/renderer/renderer.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GRenderer ()
� virtual pGDisplayNewDisplay()=0

Createa new GDisplayassociatedwith this renderer.

� virtual pGTextureNewTexture()=0

Createa new GTexture associatedwith this renderer.

� virtual pGSceneNewScene()=0

Createa new GSceneassociatedwith this renderer.

6.48.1 DetailedDescription

Representsahardware3D renderingdevice.

This classis the onethat is exportedby renderingplugins. Given a GRenderer, you
cando anything graphics-wise.GRendererdoesnot do anything itself, but it actsasa
vendorfor otherrenderingclasseswhichyou canuseto gettherealwork done.

6.48.2 Member Function Documentation

6.48.2.1 pGDisplay GAUGE3D::GRenderer::NewDisplay () [pure
virtual]

Createa new GDisplayassociatedwith this renderer.
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Remarks:
Not all renderingAPI’s (or hardware)supportcreatingmorethanonedisplay. Be
preparedfor NewDisplay() to returnNULL if you have alreadycreateda display
with this renderer.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/renderer/renderer.h
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6.49 GAUGE3D::GModel::RenderInf o Class Refer-
ence

Providesinformationrequiredto rendera model.

#include � gauge3d/graphics/model.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � RenderInfo ()
� virtual int StartFrame(pAnimStateanimState,constGVector&viewPoint,const

GQuaternion&viewAngle,constGFrustum&viewFrustum,floatgeoLod)=0

Setseverythingup to rendera framewith thegivenparameters.

� virtual void GetStaticInfo(RenderSet� target,intsetNum)=0

Fills in thestaticpartsof therenderset.

� virtual void GetDynamicInfo(RenderSet� target,intsetNum)=0

Fills in thedynamicpartsof therenderset.

6.49.1 DetailedDescription

Providesinformationrequiredto rendera model.

A RenderInfoobjectis boundto a particularGModelobjectandis usedto requestthe
informationnecessaryto renderthe model. The rendererwill needoneRenderInfo
for eachspritein the scenewhich usesa particularmodel. The ideahereis to allow
safemultithreadedaccessto this information. (So,therenderercouldbedrawing two
differentspritesthathave thesamemodelat thesametime.)

6.49.2 Member Function Documentation
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6.49.2.1 int GAUGE3D::GModel::RenderInf o::StartFra me(pAnimState
animState, constGVector & viewPoint, constGQuaternion &
viewAngle, constGFrustum & viewFrustum, float geoLod) [pure
virtual]

Setseverythingup to rendera framewith thegivenparameters.

Parameters:
animState Theanimationstateof themodel.

viewPoint Thepositionof thecamera.

geoLod Thegeometriclevelof detailin whichto renderthemodel.Thisis simply
theareathatanaveragetrianglein themodelshouldhave,if it wereonemeter
(oneunit) from the camera.This valueis � not� adjustedfor distancefrom
the viewpoint, so the modelwill have to do that internally. (hint: multiply
by viewPoint.SquareMagnitude().)Note thata lower geoLODvaluemeans
a higherdetail image(smallertriangles).

Returns:
Thenumberof RenderSetstructuresneededto completethemodel.Therenderer
will thencall GetStaticInfoandGetDynamicInfooncefor eachRenderSet.

6.49.2.2 void GAUGE3D::GModel::RenderInf o::GetStaticInfo (RenderSet �
target, int setNum) [pure virtual]

Fills in thestaticpartsof therenderset.

Parameters:
target TheRenderSetto which theinfo will bewritten.

setNum Thenumberof theRenderSetwhich is to befilled in.

Therendererwill usethevaluesof themDynamicFlags,mNumVertices,andmNum-
Indicesfields of target to allocatebuffers to storethe dynamicallygeneratedpartsof
themodel.Then,GetDynamicInfowill becalledto fill in thosebufferswith themodel
data.

6.49.2.3 void GAUGE3D::GModel::RenderInf o::GetDynamicInf o (RenderSet
� target, int setNum) [pure virtual]

Fills in thedynamicpartsof therenderset.

Parameters:
target TheRenderSetto which theinfo will bewritten.
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setNum Thenumberof theRenderSetwhich is to befilled in.

Beforecalling this, the rendererwill fill in target with pointersto buffers wherethe
dynamicdatafor the modelshouldbe written. For example,if target-� mDynamic-
Flagswassetto VERTEX POSITIONby GetStaticInfo,thenwhenGetDynamicInfo
is called, target-� mVerticesand target-� mNormalswill point to arraysof vertices
allocatedby therenderer, readyto befilled in with vertex data.This way, therenderer
canefficiently handleallocatingmemoryfor dynamicmodeldata.

Remarks:
When writing to the buffers which the rendererhasallocated,a model plugin
shouldwrite linearly andshouldnot attemptto readfrom thebuffers. This is be-
causethebuffersmaybeallocatedin AGPRAM or evenVRAM, andaretherefore
uncached.This meansthat theCPUwill beableto write muchmoreefficiently if
it cancombineseveralwritesinto one.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/graphics/model.h
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6.50 GAUGE3D::GModel::RenderInf o::RenderSet
Struct Reference

Containsall of thedataneededto renderamodel.

#include � gauge3d/graphics/model.h �

Public Types

� enum tDynamicFlags � STATIC = 0, VERTEX POSITION = 1 ��� 0,
VERTEX TEXCOORD= 1 ��� 1, INDEX LIST = 1 ��� 16 	

Specifieswhich propertiesof themodelare dynamic.

� enumtIndexType � POINTS, LINES, TRIANGLES 	
Specifieshowto make geometryoutof theindices.

Public Methods

� void SetDefaults()

Calledby therenderer to resettheRenderSet.

Public Attrib utes

� int mDynamicFlags

Oneor more of tDynamicFlags.

� int mNumVertices

Numberof elementsin each of thearrays.

� GVector� mVertices

Arrayof vertex positions.

� GVector� mNormals

Arrayof normalvectors. Mustbeunit vectors!

� GVector� mTexCoords
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Arrayof texture coordinates.CanbeNULL if texturing is not supported.

� int mIndexType

Oneof thevaluesin tIndexType.

� int mNumIndices

Thenumberof elementsin theindex array.

� uint16� mIndices

Pointer to an arrayof indices.

6.50.1 DetailedDescription

Containsall of thedataneededto renderamodel.

A RenderSetcontainsa list of all of theverticesin aGModel. For eachvertex, it gives
theposition,surfacenormal,andtexturecoordinates.Theselists areall stridedarrays
andcanbeinterleaved. Interleaving yourarrayscanincreaseperformance.

TheRenderSetalsocontainsa list of indicesforming triangles,lines,or points.

6.50.2 Member Enumeration Documentation

6.50.2.1 enum GAUGE3D::GModel::RenderInf o::RenderSet::tDynamicFlags

Specifieswhich propertiesof themodelaredynamic.

Remarks:
Typically, vertex positionsandnormalsaredynamic(if anything).

Enumeration values:
STATIC Model is not dynamic.

VERTEX POSITION Vertex positions(andnormals)aredynamic.

VERTEX TEXCOORD Vertex texturecoordinatesaredynamic.

INDEX LIST Index list is dynamic.
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6.50.2.2 enumGAUGE3D::GModel::RenderInf o::RenderSet::tIndexType

Specifieshow to makegeometryoutof theindices.

Enumeration values:
POINTS Every indiceis a point / particle.

LINES Every two indicesmakeoneline segment.

TRIANGLES Every threeindicesmakeonetriangle.

6.50.3 Member Function Documentation

6.50.3.1 void GAUGE3D::GModel::RenderInf o::RenderSet::SetDefaults()
[inline]

Calledby therendererto resettheRenderSet.

Remarks:
Theideais thatoldermodelpluginsmaynotsupportnewerRenderSetdatafields.
In order to make surethe rendererdoesnot readuninitialized datafrom those
fields, they aresetto somedefault value. This is all for binary andsourcecode
backwardscompatibility, but alsomakeswriting modelpluginseasier.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

� gauge3d/graphics/model.h
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6.51 GAUGE3D::GSceneClassReference

Representsa3D scene.

#include � gauge3d/renderer/scene.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GScene()� virtual pGSpriteNewSprite()=0

Createa new GSpriteinsidethescene.

� virtual pGLight NewLight ()=0

Createa new GLight insidethescene.

� virtual pGCameraNewCamera()=0

Createa new GCamera lookinginto thescene.

6.51.1 DetailedDescription

Representsa3D scene.

A sceneis basicallya collectionof spritesand lights within a world map. You can
createmultiplecameraslooking in ona scene.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/renderer/scene.h
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6.52 GAUGE3D::GSchedulerClassReference

#include � gauge3d/scheduler.h �
InheritsGAUGE3D::GObject.

Public Methods

� GScheduler()

Constructor.

� � GScheduler()

Destructor.

� void CallEveryFrame(GObject � object,intpriority=0)

Tell theschedulerto call object-� DoFrame() everyframe.

� void StopCallingEveryFrame(GObject � object)

Removetheobjectfromthelist of objectsto call everyframe.

� int GetObjectPriority(GObject � object)

Getthepriority of an objecton thecall everyframelist.

� void SetObjectPriority(GObject � object,intpriority)

Change thepriority of anobjecton thecall everyframelist.

� virtual void DoFrame(tTime time,tTime frametime)

Call theDoFrame() functionsfor all objectswhich requestedit.

� tTimeTime ()

Getthecurrenttime.

� tTimeFrameTime()

Gettheamountof timespentprocessingthepreviousframe.
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6.52.1 DetailedDescription

� breif Schedulesevents.

GScheduleris usedto synchronizeeventsthroughouttheengine.Eachsubsystemhas
a schedulerfor eventswhich relateto thatsubsystem.Many classeswhich arepartof
that subsystemwill register themselveswith the scheduler. Then, the schedulerwill
call thoseobjects’DoFrame() functionsevery frame.

For example,whenyou createa GDisplayandgive it a GCamerato renderfrom, you
do not have to tell it whento rendereachframe. This is becausethe GDisplayasks
gVideoSchedulerto call it every frame.Whenit getscalledbackby gVideoScheduler,
theGDisplayrendersthescene.

6.52.2 Member Function Documentation

6.52.2.1 void GAUGE3D::GScheduler::CallEveryFrame (GObject � object, int
priority = 0)

Tell theschedulerto call object-� DoFrame() every frame.

Parameters:
priority This valuecanoptionallybe usedto tell the schedulerin what orderto

call objects.Objectswith lowerprioritieswill becalledearlierin theframe.

Remarks:
Typically, this function will be called by the constructorof an object, and
StopCallingEveryFrame() will becalledby thedestructor.

6.52.2.2 void GAUGE3D::GScheduler::DoFrame(tTime time, tTime frametime)
[virtual]

Call theDoFrame() functionsfor all objectswhich requestedit.

Parameters:
time Thecurrenttime.

frametime Theamountof timespentprocessingthepreviousframe.

This functionis normallycalledby GEngine::MainLoop().
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Reimplementedfrom GAUGE3D::GObject.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/scheduler.h
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6.53 GAUGE3D::GSegmentClassReference

Representsa line segment.

#include � gauge3d/3dmath/segment.h �

Public Methods

� GSegment()

Createsanuninitializedsegment.

� GSegment(constGVector&endPoint1,constGVector&endPoint2)

Createsa segmentwith thespecifiedendpoints.

� void GetLine(GLine � line)const

Getstheline which thesegmentis on.

� boolContains(constGVector&point)

Returnstrue if thepoint is on thesegment.

� GVector& operator[] (int index)

Array-likeaccessto endpoints.

� constGVector& operator[] (int index)const

Array-likeaccessto endpoints.

6.53.1 DetailedDescription

Representsa line segment.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/3dmath/segment.h
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6.54 GAUGE3D::GSmartPointer ClassTemplate Ref-
erence

A reference-countingsmartpointerclass.

#include � gauge3d/object.h �
InheritsGAUGE3D::GSmartPointerBase.

Public Methods

� tType& operator[] (int index)const

Arrayaccessfor smartpointers thatpoint to arrays.

� operatortType � ()const

Castto standard pointer.

Constructors and Destructors

� GSmartPointer()
Setspointerto NULL.

� GSmartPointer(tType � object)
Castfromregular pointer.

� GSmartPointer(constGSmartPointer&other)
Copyconstructor.

� GSmartPointer(constGSmartPointerBase&other)
Castconstructorfromsmartpointers for othertypes.

� � GSmartPointer()
Decrementreferencecountanddeleteif zero.

AssignmentOperators

Thesework likeyou’d expectthemto.

� constGSmartPointer&operator= (constGSmartPointer&other)� constGSmartPointer&operator= (constGSmartPointerBase&other)� constGSmartPointer&operator= (tType � other)
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Equality Tests

Thesework like you’d expectthemto.
� bool operator== (constGSmartPointer&other)const� bool operator== (constGSmartPointerBase&other)const� bool operator== (consttType � other)const

Dereferencing

Thesework like you’d expectthemto.
� tType& operator � ()� consttType& operator � ()const� tType� operator � ()� consttType� operator � ()const

6.54.1 DetailedDescription

template� classtType� classGAUGE3D::GSmartPointer

A reference-countingsmartpointerclass.

GSmartPointeris a referencecountingsmartpointerclass. It canpoint to any class
derivedfrom GObject. For eachsmartpointerpointing to an object,the object’s ref-
erencecountwill be incremented.Whenthesmartpointeris destroyed,thereference
countwill bedecremented.Whenthecounthits zero,theobjectwill bedeleted.

By usingsmartpointers,you can forget aboutwho hasownershipof an objectand
shouldthereforedeleteit whendone.Theobjectwill bedeletedautomaticallywhenit
is donewith.

In GAUGE,everyclassthatis derivedfrom GObjecthasanassociatedtypedef’dsmart-
pointertype. Thesmartpointertype is namedafter theobjectwith theprefix ’p’. So,
pGObjectis asmartpointerto aGObject, andpGFileis asmartpointerto aGFile, etc.

Someimportantthingsto rememberwhenusingsmartpointers:

� Avoid circular links. This occurswhen two objectscontainsmartpointersto
eachother. In this case,the objectswill not be removedautomaticallyasthey
will alwayshavereferencecountsof oneor more.� Smartpointersare meantto be passedby value, not by addressor reference.
Furthermore,smartpointersshouldalwaysbe createdeitheron the stackor as
membersof larger structuresratherthanbe createdwich new. In general,you
shouldneverfind yourselfdealingwith eithera pointeror a referenceto a smart
pointerunlessyouknow whatyou aredoing.

6.54.2 Constructor & Destructor Documentation
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6.54.2.1 template� classtType� GAUGE3D::GSmartPointer � t-
Type� ::GSmartPointer � tType� (tType � object)
[inline]

Castfrom regularpointer.

WARNING: Thiscanbedangerous.If youhavebothregularpointersandsmartpoint-
erspointing to the sameobject,andall the smartpointersaredestroyed, the regular
pointerswill be left dangling,andcould causea programcrash. Try to avoid using
bothregularandsmartpointersto anobject.

6.54.2.2 template� classtType� GAUGE3D::GSmartPointer � t-
Type� ::GSmartPointer � tType� (constGSmartPointerBase& other)
[inline]

Castconstructorfrom smartpointersfor othertypes.

Notethat typecheckingis not performed.If you castto a typewhich theobjectisn’t,
youwill not bewarned.If youneedto do dynamiccasting,you mustdo it manually.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/common/memory.h
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6.55 GAUGE3D::GSphereModel ClassReference

A spheremodel.

#include � gauge3d/graphics/spheremodel.h �
InheritsGAUGE3D::GModel.

Public Types

� typedefGSmartPointer� SphereModelAnimState� pSphereModelAnimState

Public Methods

� GSphereModel ()
� virtual � GSphereModel ()
� virtual pAnimStateCreateAnimState()

Generatesan AnimStateobjectassociatedwith this model.

� pRenderInfoCreateRenderInfo()

Createa RenderInfoboundto this model.

Friends

� classSphereModelAnimState

6.55.1 DetailedDescription

A spheremodel.

GSphereModelis aderivativeof GModel. Youcanuseit to displayspheres.Thesphere
is of thegeodesictype,whichmakesit look pretty.

Note thatyou cannotsetthe radiusof thesphere;it is always1.0. You can,however,
giveGSpriteascalefactor, whichwill causethesphereto bedrawn with aradiusequal
to thatfactor.
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6.55.2 Member Function Documentation

6.55.2.1 pRenderInfo GAUGE3D::GSphereModel::CreateRenderInfo ()
[virtual]

Createa RenderInfoboundto this model.

Remarks:
Obviously, this function usesdynamicmemoryand shouldnot be called every
frame.A renderershouldcall this oncewhenthemodelis assignedto aspriteand
thenusethesameRenderInfoobjectevery time thespriteis drawn.

Reimplementedfrom GAUGE3D::GModel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/graphics/spheremodel.h
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6.56 GAUGE3D::GSphereModel::SphereModelAnim-
StateClassReference

AnimStatefor a GSphereModel.

#include � gauge3d/graphics/spheremodel.h �
InheritsGAUGE3D::GModel::AnimState.

Public Methods

� virtual � SphereModelAnimState()

Friends

� classGSphereModel

6.56.1 DetailedDescription

AnimStatefor a GSphereModel.

Thereis absolutelynothingspecialaboutthis class.It doesn’t actuallydo anything at
all. Spheresarenot animated.They arestaticmodels.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/graphics/spheremodel.h
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6.57 GAUGE3D::GSprite ClassReference

Representsanobjectin the3D scene.

#include � gauge3d/renderer/sprite.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GSprite ()� virtual void Show ()=0

Tells therenderer to start drawingthisobjectwhenever it is visible.

� virtual void Hide ()=0

Tells therenderer not to draw thisobjectat all.

� virtual void Remove()=0

Permenantlyremovesthespritefromthescene.

� virtual void Model (pGModelmodel)=0

Setsthesprite’s GModel.

� virtual void AnimState(GModel::pAnimStateanim)=0

Setstheanimationstatefor thesprite’s model.

� virtual void Texture(pGTexturetexture)=0

Setsthetexture to applyto themodel.

� virtual void Position(constGVector&position)=0

Setsthepositionof thesprite.

� virtual void Angle (constGQuaternion&angle)=0

Setsthedirectionthat thespriteis facing.

� virtual void Color (float red,floatgreen,floatblue)=0

Setthecolor of thesprite. (alphaunchanged).

� virtual void Color (float red,floatgreen,floatblue,floatalpha)=0

Setthecolor andalphaof thesprite.
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� virtual void Color3v(constfloatcolor[ ])=0

Setthecolor of thespritefroma three-elementarray. (alphaunchanged).

� virtual void Color4v(constfloatcolor[ ])=0

Setthecolor andalphaof thespritefroma four-elementarray.

� virtual void Alpha (floatalpha)=0

Setthealphaof thesprite. (color unchanged).

� virtual void LightProps(float specular,floatshininess,floatemission)=0

Setthereflectivitypropertiesof thesprite.

� virtual void FullBright (bool fullBright)=0

Settrue to ignore lighting andrenderthespriteat maximumbrightness.

� virtual void Scale(GCoordinatemagnification)=0

Setsa uniformscalefactor for thesprite.

6.57.1 DetailedDescription

Representsanobjectin the3D scene.

A spriteis any independentlymoving objectin thescene.In GAUGE,a ”sprite” is not
necessarilya ”billboard object”,althoughit couldbe. A spritecanhave any geometry
whichcanbedescribedby a GModel.

6.57.2 Member Function Documentation

6.57.2.1 void GAUGE3D::GSprite::Angle (constGQuaternion & angle)
[pure virtual]

Setsthedirectionthatthespriteis facing.

Remarks:
Don’t forgetthatyou canconvertaGAnglesinto a GQuaternion.
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6.57.2.2 void GAUGE3D::GSprite::Color (float red, float green, float blue)
[pure virtual]

Setthecolorof thesprite.(alphaunchanged).

Remarks:
Thecolor is multiplied component-wisewith thetexturecolor. If you don’t want
any color otherthanthe texturecolor to be applied,just setthe color to 1.0, 1.0,
1.0,1.0(full white).

6.57.2.3 void GAUGE3D::GSprite::LightPr ops(float specular, float shininess,
float emission) [pure virtual]

Setthereflectivity propertiesof thesprite.

Parameters:
specular Amountof specularlight to reflect.

shininess How focusedtehspecularhighlight is.

emission Theamountof light emittedfrom thesprite.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/renderer/sprite.h
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6.58 GAUGE3D::GStridedArray ClassTemplate Ref-
erence

Representsastridedor interleavedarray.

#include � gauge3d/array.h �

Public Methods

� GStridedArray()

CreateNULL array.

� GStridedArray(tType � ptr,int stride)

Createarray that startsat ptr with givenstride.

� GStridedArray(tType � ptr)

Createarrayusingnon-strideddata.

� consttType& operator[] (int index)const

Arrayaccess.

� tType& operator[] (int index)

Arrayaccess.

� int Stride()

Getthestride.

� operatortType � ()const

Castto type.

� booloperator==(constvoid � other)

Testfor equalitywith pointer.

6.58.1 DetailedDescription

template� classtType� classGAUGE3D::GStridedArray

Representsastridedor interleavedarray.
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Thisclassallowsyouto createanarraywith spacebetweentheelements.Thisis useful
for interleaveddata,whereyouhavetwo typesof interleavedinto onebig array.

The stride of the array is the distancein bytesbetweenthe beginning of one array
elementand the beginning of the next. For example,say you wantedto interleave
a setof vertex positionsandnormals. So, you have an array: GVector� data= new
GVector[numVertices � 2]; In that array, the even-numberedelementsarevertex po-
sitionswhile the odd-numberedelementsarevertex normals(startingat zero). Then,
you couldcreatetwo stridedarrayslike so: GStridedArray� GVector� vertices(data,
sizeof(GVector)� 2);GStridedArray� GVector� normals(data+ 1, sizeof(GVector)� 2);
Then,youcouldaccess”vertices”and”normals”asif they wereregulararrays.

NotethatGStridedArrayis NOT reference-counted,unlikeGArray.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/common/array.h
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6.59 GAUGE3D::GString ClassReference

A unicode-capablestringclass.

#include � gauge3d/gstring.h �

Public Methods

� GString()

Createanempty(zero-length)string.

� GString(constGString&other)

Copyconstructor.

� GString(constcharcstr[])

ConstructfromASCIIcharacterarray.

� GString(constwchar t cstr[])

ConstructfromUnicodecharacterarray.

� GString(constcharcstr[],int length)

ConstructfromASCIIcharacterarrayof givenlength(in characters).

� GString(constwchar t cstr[],int length)

ConstructfromUnicodecharacterarray of givenlength(in widecharacters).

� GString(int i)

Createa string representationof an int (base-10).

� GString(doublef)

Createa string representationof a float (base-10).

� � GString ()
� int Compare(constGString&other)const

Compare onestring to another.

� int Compare(constcharother[])const

Compare to a null-terminatedchar string.
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� int Compare(constwchar t other[])const

Compare to a null-terminatedwidechar string.

� int FindFirstOf(wchar t c)const

Returnstheindex of thefirst instanceof thegivencharacterin thestring.

� int FindLastOf(wchar t c)const

Returnstheindex of thelast instanceof thegivencharacterin thestring.

� int FindNext (wchar t c,int start)const

Returnstheindex of thefirst instanceof thecharacteroccurringafter thestart posi-
tion.

� GStringSubString(int start)const

Returnsa substringof thestring.

� GStringSubString(int start,intlength)const

Returnsa substringof thestring.

� int Length()const

Getsthelengthof thestring in characters (or widecharacters).

� bool IsUnicode()const

Returnstrue if thestring is representedasUnicodeinternally.

� GStringToUnicode()const

Returnsthesamestring, exceptwith a Unicodeinternal representation.

� GStringToAscii ()const

Returnsthesamestring, exceptwith anASCIIinternal representation.

� constchar� AsciiData()const

Returnsa pointerto theinternal buffer of thestring.

� constwchar t � UnicodeData()const

Returnsa pointerto theinternal buffer of thestring.

� void SetChar(int index,wchart value)

Setthegivencharacterin thestring to thegivenvalue.

� operatorint ()

Interpret stringasan integer andconvert.

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



6.59GAUGE3D::GString ClassReference 201

� operatorfloat ()

Interpret stringasa floatingpoint valueandconvert.

� wchar t operator[] (int index)const

Array-likeaccessto thecharacters in thestring.

� constGString&operator=(constGString&other)

Assignmentoperator.

String concatination operators.

� GStringoperator+ (constGString&other)const� constGString&operator+= (constGString&other)� GStringoperator+ (charother)const� constGString&operator+= (charother)� GStringoperator+ (charother[])const� constGString&operator+= (charother[])� GStringoperator+ (wchar t other[])const� constGString&operator+= (wchar t other[])

String comparisonoperators.

� bool operator== (constGString&other)const� bool operator!= (constGString&other)const� bool operator � (constGString&other)const� bool operator � (constGString&other)const� bool operator � = (constGString&other)const� bool operator � = (constGString&other)const� bool operator== (constcharother[])const� bool operator!= (constcharother[])const� bool operator � (constcharother[])const� bool operator � (constcharother[])const� bool operator � = (constcharother[])const� bool operator � = (constcharother[])const� bool operator== (constwchar t other[])const� bool operator!= (constwchar t other[])const� bool operator � (constwchar t other[])const� bool operator � (constwchar t other[])const� bool operator � = (constwchar t other[])const� bool operator � = (constwchar t other[])const

RelatedFunctions

(Notethatthesearenot memberfunctions.)

� GStringoperator+ (constchar � str1,constGString&str2)� GStringoperator+ (constwchar t str1[],constGString&str2)
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6.59.1 DetailedDescription

A unicode-capablestringclass.

GString can representboth ASCII and Unicodestringsand it can convert between
them. The internalbuffer is reference-counted,so it is perfectlyperformance-safeto
passstringsby value.Whena write operationon thestringoccurs,theinternalbuffer
will becopiedif andonly if it doesnot havea referencecountof one.

6.59.2 Member Function Documentation

6.59.2.1 int GAUGE3D::GString::Compar e(constGString & other) const

Compareonestringto another.

Returns:
Negative if thestring is lessthanother, positive if it is greaterthanother, or zero
if thestringsareequal.

Remarks:
This functionbasicallyjust callsstrcmp(or wcscmpfor Unicode)andreturnsthe
result.

6.59.2.2 GString GAUGE3D::GString::SubString (int start) const

Returnsa substringof thestring.

Parameters:
start Theindex of thecharacterat which to startthesubstring.

Returns:
Thesubstring,or anemptystringif start wasout-of-range.

6.59.2.3 GString GAUGE3D::GString::SubString (int start, int length) const

Returnsa substringof thestring.
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Parameters:
start Theindex of thecharacterat which to startthesubstring.

length Thenumberof charactersto placein thesubstring.

Returns:
Thesubstring,or anemptystringif start wasout-of-range.

6.59.2.4 bool GAUGE3D::GString::IsUnicode () const

Returnstrueif thestringis representedasUnicodeinternally.

Remarks:
Internally, the string could be representedin eitherASCII or Unicode. Do not
assumeto know whata stringis without testingit.

6.59.2.5 GString GAUGE3D::GString::T oUnicode() const

Returnsthesamestring,exceptwith a Unicodeinternalrepresentation.

Remarks:
You only needto usethis if you areplanningto call UnicodeData() andthestring
is not alreadyin Unicodeformat. Note that if the string is alreadyin Unicode
format, thenthis functionwill returnthesamestring,socalling IsUnicode() first
is not faster.

6.59.2.6 GString GAUGE3D::GString::T oAscii () const

Returnsthesamestring,exceptwith anASCII internalrepresentation.

Remarks:
You only needto usethis if you areplanningto call AsciiData() andthestring is
not alreadyin ASCII format. Note that if the string is alreadyin ASCII format,
thenthis function will return the samestring, so calling IsUnicode() first is not
faster.

Note:
If any non-ASCII charactersarepartof the string, they will becorruptedby this
function.
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6.59.2.7 constchar � GAUGE3D::GString::AsciiData () const

Returnsa pointerto theinternalbuffer of thestring.

Returns:
A pointerto a null-terminatedASCII characterarray, or NULL if thestringis not
representedin ASCII internally.

Remarks:
Avoid doingoperationson raw characterarrays.You shouldtry to useGString’s
memberfunctionsto manipulatethe string. If you mustoperateon chararrays
directly, rememberto write versionsof theoperationfor bothASCII and Unicode!

6.59.2.8 constwchar t � GAUGE3D::GString::UnicodeData () const

Returnsa pointerto theinternalbuffer of thestring.

Returns:
A pointerto a null-terminatedUnicodecharacterarray, or NULL if the string is
not representedin Unicodeinternally.

Remarks:
Avoid doingoperationson raw characterarrays.You shouldtry to useGString’s
memberfunctionsto manipulatethe string. If you mustoperateon chararrays
directly, rememberto write versionsof theoperationfor bothASCII and Unicode!

6.59.2.9 void GAUGE3D::GString::SetChar (int index, wchar t value)

Setthegivencharacterin thestringto thegivenvalue.

Note:
This functionis relatively slow (comparedto realarrayaccess).

6.59.2.10 wchar t GAUGE3D::GString::operator[ ] (int index) const

Array-likeaccessto thecharactersin thestring.
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Remarks:
Remember, thisfunctiondoesnotreturnareferenceto thecharacter, soyoucannot
assignto it. UseSetChar() to changea characterif you must.

Note:
This functionis relatively slow (comparedto realarrayaccess).

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/common/gstring.h
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6.60 GAUGE3D::GStringFile ClassReference

File representedby a string.

#include � gauge3d/files/stringfile.h �
InheritsGAUGE3D::GFile.

Public Methods

� GStringFile()

Constructan emptyfile.

� GStringFile(GStringdata)

Constructa GStringFile with thegivencontents.

� virtual � GStringFile()

Destructor.

� virtual int Size()

Getsthesizeof thefile in bytes.

� virtual boolTruncate()

Truncatesthefile to zero length.Returnsfalseif file wasnotwritable.

� virtual pGRawIStreamGetRawInputStream()

Geta GRawIStreamfor thefile. Maybenull if thefile is not readable.

� virtual pGRawOStreamGetRawOutputStream()

Geta GRawOStreamfor thefile. Maybenull if thefile is notwriteable.

� virtual pFileMapMap(int offset,intsize,intflags)

Mapsa portionof thefile to memory.

� virtual GStringMapToDisk ()

Copiesthefile to a temporary file ondisk,if it is notalreadyon thedisk.

� virtual GStringName()

Getthenameof thefile.
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� void Name(GStringname)

Settheinternalnameof thefile.

� void Data(GStringdata)

Setthedatacontainedby thefile.

� virtual operatorGString()

Createa stringcontainingthecompletefile.

6.60.1 DetailedDescription

File representedby astring.

Thedatain a GStringFileis storedasa GString. The ideahereis thatwe want a file
which caneasilybecastto a string. This is usedheavily by GConfigFile, which loads
configfiles into avirtual filesystemwheredirectoriesaresectionsof theconfigfile and
filesareindividualsettings.

6.60.2 Member Function Documentation

6.60.2.1 virtual pFileMap GAUGE3D::GStringFile::Map (int offset, int size, int
flags) [virtual]

Mapsaportionof thefile to memory.

Parameters:
offset Whereto startthemaprelative to thebeginningof thefile.

size How many bytesto mapto memory.

flags Oneor moreof tMapFlags,bitwiseor’d.

Returns:
A pointerto a FileMapclassdescribingthemap,or NULL if thefile couldnot be
mapped.

Reimplementedfrom GAUGE3D::GFile.
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6.60.2.2 virtual GString GAUGE3D::GStringFile::MapT oDisk () [virtual]

Copiesthefile to a temporaryfile on disk, if it is not alreadyon thedisk.

Returns:
Thepathandnameof thefile ondisk.

You shouldnot write to the file on disk asotherpartsof the enginemay be reading
from it aswell. Thefile ondiskwill bedeletedwhentheGFile thatcreatedit is deleted
(unlessthefile wason thedisk to begin with).

Remarks:
Do notusethis if youcanavoid it. It is mainlymeantfor usewith GLibrary, which
mustload sharedlibrariesfrom disk dueto the limitations of the library loading
functionsof everyoperatingsystemI know of.

Reimplementedfrom GAUGE3D::GFile.

6.60.2.3 GString GAUGE3D::GStringFile::Name () [inline, virtual]

Getthenameof thefile.

Note:
This is not alwaysthe sameasthe nameof the directoryentry that pointsto the
file, especiallyif thefile is in a virtual filesystem.

Reimplementedfrom GAUGE3D::GFile.

6.60.2.4 GAUGE3D::GStringFile::operator GString () [inline,
virtual]

Createa stringcontainingthecompletefile.

Remarks:
This function pretty much just calls Map andmakesa string out of the results.
Do not usethis on large files. Note that derived classesmay definetheir own
implementationof this,but they arenot requiredto.

Reimplementedfrom GAUGE3D::GFile.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/files/stringfile.h
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6.61 GAUGE3D::GSuperModel ClassReference

Baseclassfor mostnormalmodelformats.

#include � gauge3d/graphcs/supermodel.h �
InheritsGAUGE3D::GModel.

Public Types

� typedefGSmartPointer� SuperAnimState� pSuperAnimState

Public Methods

� GSuperModel ()
� virtual � GSuperModel ()
� Model� ModelData ()
� pAnimStateCreateAnimState()

Generatesan AnimStateobjectassociatedwith this model.

� pRenderInfoCreateRenderInfo()

Createa RenderInfoboundto this model.

ProtectedMethods

� void ModelData (Model � model)

6.61.1 DetailedDescription

Baseclassfor mostnormalmodelformats.

This classis slatedto be removedandreplacedby a bettersystemin the nearfuture.
Thus,I don’t really feel like documentingthis beastfor nothing.

6.61.2 Member Function Documentation
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6.61.2.1 pRenderInfo GAUGE3D::GSuperModel::Cr eateRenderInfo ()
[virtual]

Createa RenderInfoboundto this model.

Remarks:
Obviously, this function usesdynamicmemoryand shouldnot be called every
frame.A renderershouldcall this oncewhenthemodelis assignedto aspriteand
thenusethesameRenderInfoobjectevery time thespriteis drawn.

Reimplementedfrom GAUGE3D::GModel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/graphics/supermodel.h
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6.62 GAUGE3D::GSurface ClassReference

Representsasurfacemap.

#include � gauge3d/graphics/surface.h �
InheritsGAUGE3D::GObject.

Public Types

� enum tMapType � COLOR, TRANSPARENCY, NORMAL, OPACITY,
BINARY OPACITY, GLOSS, ELEVATION 	

Describeshowto interpret a particular channelof a map.

Public Methods

� virtual � GSurface()� virtual GArray� SurfaceMap� SurfaceMaps()=0

6.62.1 DetailedDescription

Representsasurfacemap.

GSurfacerepresentsa surfacemap,which is like a texture mapbut mapsmorethan
justcolorsandalpha.A pointonasurfacemapis referencedby only onesetof texture
coordinates,but thelayersof themapdo not needto line up (seebelow).

6.62.2 Member Enumeration Documentation

6.62.2.1 enum GAUGE3D::GSurface::tMapType

Describeshow to interpretaparticularchannelof a map.

All mapshave betweenoneandfour channels.The channelsaresplit into the RGB
channel(s)and the alphachannel. Note that the RGB channeldoesnot necessarily
representa color, andthealphachannelis not necessarilyanopacityvalue. They are
only namedassuchfor historicalreasons.
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Thechannelsof a maparebrokenup asfollows:

� 1 channelmap: Theonechannelis theRGBchannel(think grayscale).� 2 channelmap: First channelis RGB,secondchannelis alpha.� 3 channelmap: All threechannelsgo into theRGBcomponent.� 4 channelmap: Thefirst threechannelsaretheRGB,andthefourthis thealpha.

The RGB and the alphachannelsare eachassigneda map type from the following
values.

Enumeration values:
COLOR Thecolor (RGBor grayscale)of theimage.

Duh, this is just regulartexturemapping.Color canbeRGBor grayscale.A
surfacemaycontainmultiple color maps.They will be multiplied together
to getthefinal color. (hint: Detailmaps.)

TRANSPARENCY Transparency map.This is differentfrom alpha.
Whenobjectsareviewedthrougha transparentpolygon,thecolorsaremod-
ulated(multiplied) by the transparency map. This looks much nicer than
opacity maps(alphatransparency) in somesituations,and can be usedin
combinationwith anopacitymapto give goodresultsin all situations.The
transparency mapcanbeRGBcolor or grayscale.

NORMAL Normalmap,usedfor dot productbumpmapping.
A normalmapmusthave threechannels(duh). The channelsarethe X, Y,
andZ componentsof the normalvectorto the surface. Thesearethendot-
productmultipliedwith thelight directionto getper-pixel lighting.

OPACITY This is thesamething asalphamapping.
An opacitymapcanonly haveonechannel.

BINARY OPACITY An opacitymapwhereeachpixel is eitherfully opaqueor
fully transparent.
Eachpixel in a binaryopacitymapis either1.0 or 0.0. Whenrendered,the
edgesbetweenopaqueregionsandtransparentregionswill be drawn sharp
ratherthanbeingbi-linearly interpolatedlikea regularopacitymap.

GLOSS Givesthereflectivity of a surface.
Onechannel.Thespecularlighting andenvironmentalreflectioneffectsfor
eachpixel will bemultipliedby theglossmap.

ELEVATION Theheightof eachpixel.
This is a single-channelmapwhich givestheheightof eachpixel. This can
beusedto draw anelevationmap,which is doneby drawing multiple layers,
andis ratherexpensive. Notethatthishasnothingto dowith bumpmapping.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/graphics/surface.h
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6.63 GAUGE3D::GSurface::SurfaceMap Struct Ref-
erence

Describesamapof oneor two aspectsof a surface.

#include � /gauge3d/graphics/surface.h �

Public Attrib utes

� pGImagemImage

Theimage to usefor this map.

� tMapTypemRGBType

Howto interpret theRGB(or grayscale)channel(s)of theimage.

� tMapTypemAlphaType

Howto interpret thealphachannelof theimage.

� GCoordinatemOffset[2]

Offsetto applyto texture coordinates.

� GCoordinatemScale[2]

Scaleto applyto texture coordinates.

� GCoordinatemAngle

Anglebywhich to rotatetexture coordinates.(radians).

� GCoordinatemThresholdNear[2]

Thedistanceat which to start showingthis map.(seeabove).

� GCoordinatemThresholdFar[2]

Thedistanceat which to stopshowingthismap.(seeabove).

6.63.1 DetailedDescription

Describesamapof oneor two aspectsof a surface.
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Eachsurfacemapcanmaptwo aspectsof asurface.For example,anoften-usedsurface
mapis onewhichmapscolorsandopacityvaluesacrossthesurface(this is yourtypical
RGBA texture).Otherideasfor surfacemapsinclude:

� Color andgloss(reflectivity)� Normals(bumpmap)andelevation� Transparency andopacity(they aredifferentthings!)� Any othercombinationwhereat leastoneof the two componentsis a single-
channelmap.

EachSurfaceMapin a GSurfaceis referencedby thesametexturecoordinates,but the
texturecoordinatesaretransformeddifferentlyfor eachmap.Thisallowsyou to apply
mapsoffsetfrom eachotherto preventugly pattersfrom beingvisible. The incoming
texturecoordinatesarefirst rotatedby mAngle,thenscaledby mScale,thenoffsetby
mOffset.

Themoresurfacemapsyouhave,themorerenderingpasseswill beusedto renderthe
polygonsthatusethis map.

mThresholdNearandmThresholdFar allow you to control level-of-detail. If the ob-
ject to which this surfaceis beingappliedis further away thanmThresholdFar[1] or
closerthan mThresholdNear[0], the mapwill not be used. If the object is between
mThresholdNear[1] andmThresholdFar[0], themapwill beappliedasnormal. In the
areabetweenmThresholdNear[0] andmThresholdNear[1], andin theareabetweenm-
ThresholdFar[0] andmThresholdFar[1], themapwill besmoothlyblendedin andout
to eliminatepopup. (Note that somerenderersmay not do anything aboutpopup,or
mayuseothermethodsto avoid it.)

Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

� gauge3d/graphics/surface.h
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6.64 GAUGE3D::GTextureClassReference

Representsa textureloadedinto therenderingdevice.

#include � gauge3d/renderer/texture.h �
InheritsGAUGE3D::GObject.

Public Methods

� virtual � GTexture ()� virtual void Surface(pGSurfacesurface)=0

Setsthesurfacedatafor thetexture.

� virtual void Image(pGImageimage)=0

Setsthecolor and(possibly)opacitydatafor thetexture.

6.64.1 DetailedDescription

Representsa textureloadedinto therenderingdevice.

A GTexturecanbemorethanjustacolormap.It canbeacompletesurfacedescriptor,
includingglossmap,elevationmap,bumpmap,etc.

6.64.2 Member Function Documentation

6.64.2.1 void GAUGE3D::GTexture::Surface(pGSurfacesurface) [pure
virtual]

Setsthesurfacedatafor thetexture.

Note:
Most hardwarerequirestexturesto have power-of-two dimentions.If you specify
a surfacewhich containsimagesthat breakthis rule, the rendererwill scalethe
imageup to the next power-of-two dimentionsfor you. So,don’t worry abuot it
unlessyouhave loadtime problems.
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6.64.2.2 void GAUGE3D::GTexture::Image(pGImage image) [pure
virtual]

Setsthecolor and(possibly)opacitydatafor thetexture.

Remarks:
This is basicallythe sameasspecifyinga surfacewhich only containsthis one
imageinterpretedasa color-opacitymap(or just color, if the imagehasno alpha
channel).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/renderer/texture.h
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6.65 GAUGE3D::GThr eadClassReference

Multithreadingsupport.

#include � gauge3d/osabstraction/thread.h �
InheritsGAUGE3D::GObject.

Public Methods

� GThread(void � ( � start)(void � ))
Createthethread,but don’t start it yet.

� � GThread()

Kill anddestroy thethread.

� void Start(void � arg)

Startthethreadwith thegivenargument.

� void � Join()

Wait for thethreadto finishandget thereturnvalue.

� void Detach()

Call if youwill notbejoining thethread.

Static Public Methods

� void Return(void � retVal)

Quit thecurrentthread.

6.65.1 DetailedDescription

Multithreadingsupport.

Thisclassallows for multitaskingsupport.
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6.65.2 Constructor & Destructor Documentation

6.65.2.1 GAUGE3D::GThr ead::GThread(void � ( � start)(void � ))

Createthethread,but don’t startit yet.

Parameters:
start A pointerto thefunctionto runfrom thenew thread.Thefunctiontakesone

parameterof typevoid � andreturnsvoid � .

6.65.3 Member Function Documentation

6.65.3.1 void GAUGE3D::GThr ead::Start (void � arg)

Startthethreadwith thegivenargument.

Parameters:
arg Theargumentto passto thethread’sstartfunction.

6.65.3.2 void � GAUGE3D::GThr ead::Join ()

Wait for thethreadto finishandgetthereturnvalue.

Returns:
Thereturnvaluefrom thethreadsstartfunction.

Remarks:
This function will not returnuntil the threadhasfinishedexecuting. Be careful
whenyou call this.

6.65.3.3 void GAUGE3D::GThr ead::Detach()

Call if youwill not bejoining thethread.

If youdo notcall this anddonot call Join(), someresourcesassociatedwith thethread
mayneverbefreed.
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6.65.3.4 void GAUGE3D::GThr ead::Return (void � retVal) [static]

Quit thecurrentthread.

Parameters:
retVal Valueto useasthereturnvaluefrom thestartfunction.

Executionof thethreadwill not continueaftercalling this.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/thread.h
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6.66 GAUGE3D::GTimer ClassReference

Accessto thesystemclock.

#include � timer.h �

Static Public Methods

� void Init (tTimestartTime)

Initialized theenginetimer andsetit to thegiventime.

� tTimeTime ()

Getthecurrenttime.

� void Sleep(tTime length)

Pausethecurrentthreadfor thegivenamountof time.

6.66.1 DetailedDescription

Accessto thesystemclock.

GTimer providesaccessto thesystemclockwith millisecondaccuracy.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� gauge3d/osabstraction/timer.h
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6.67 GAUGE3D::GTriangle ClassReference

Representsa trianglein 3-space.

#include � gauge3d/3dmath/triangle.h �

Public Methods

� GTriangle()

Leavesverticesuninitialized.

� GTriangle (constGVector &vertex1,constGVector &vertex2,constGVector
&vertex3)

Initializesverticesto specifiedvalues.

� GTriangle(GVectorvertices[])

Initializesto a three-vertex array.

� void GetPlane(GPlane� plane)const

Getstheplanewhich thetriangle is on.

� void Reverse()

Reversesthedirectionof thevertices.

� boolContains(constGVector&point)

Returnstrue if thepoint is on thetriangle.

� int8 Intersects(constGLine&line)

Findswhetheror not theline intersectsthetriangle, andfromwhich sideif so.

� GVector& operator[] (int index)

Arrayaccessto vertices.

� constGVector& operator[] (int index)const

Arrayaccessto vertices.

6.67.1 DetailedDescription

Representsa trianglein 3-space.
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6.67.2 Member Function Documentation

6.67.2.1 void GAUGE3D::GTriangle::GetPlane(GPlane � plane) const

Getstheplanewhich thetriangleis on.

Parameters:
plane Pointsto thelocationto which to write theplane.

Note:
Theplanewill facein thedirectionfrom which theverticesof thetriangleappear
clockwise.

6.67.2.2 void GAUGE3D::GTriangle::Reverse()

Reversesthedirectionof thevertices.

Remarks:
This doesnot reversetheorderof thevertices.It just swapstwo of theverticesso
thatclockwisebecomescounter-clockwise.Thisalsomeansthatthedirectionthat
thetrianglefaceswill bereversed,sincethatdirectionis thedirectionfrom which
theverticesappearin clockwiseorder.

6.67.2.3 int8 GAUGE3D::GTriangle::Intersects (constGLine & line)

Findswhetheror not theline intersectsthetriangle,andfrom which sideif so.

Parameters:
line Theline with which to testfor intersection.

Returns:
0 if thereis no intersection,1 if the line hits the front of the triangle,or -1 if the
line hits thebackof thetriangle.(thefront sideis thesidefrom which thevertices
of thetriangleappearclockwise.)

Remarks:
This function is very fast. It is actually fasterthanContains(), so if you want to
find thepoint of intersection,first call this andthencall GPlane::FindIntersection
if necessary.
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Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/3dmath/triangle.h
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6.68 GAUGE3D::GVector ClassReference

A basicvectorclass.

#include � gauge3d/3dmath/vector.h �

Public Methods

Constructors

� GVector(void)� GVector(GCoordinatex,GCoordinatey,GCoordinatez)� GVector(GCoordinatecoords[])

Operators

Theseareall standard vectormath.

� constGVector&operator+=(constGVector&other)
Standard vectoradd.

� constGVector&operator-= (constGVector&other)
Standard vectorsubtract.

� GCoordinateoperator� (constGVector&other)const
Dot product.

� GVectorX (constGVector&other)const
Crossproduct.

� constGVector&operator� = (GCoordinateother)
Scalarmultiplication.

� GVectoroperator/(GCoordinatediv)const
Scalardivision.

� constGVector&operator/=(GCoordinateother)
Scalardivision.

� GCoordinate& operator[] (int index)
Array-like accessto coordinates.

� constGCoordinate& operator[] (int index)const
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Array-like accessto coordinates.

� bool operator==(constGVector&other)const
Comparisonwith error compensation.

� bool operator!=(constGVector&other)const
Comparisonwith error compensation.

AdvancedOps

� GCoordinateMagnitude(void)const
Find themagnitude(length)of vector.

� GCoordinateSquareMagnitude(void)const
Find themagnitudesquared(fasterto calculate).

� void Normalize(void)
Make thevectorinto a unit vectorwith thesamedirection.

� void Slerp(constGVector&v1,constGVector&v2,GCoordinatet)
SphericalLinear Interpolation.

Public Attrib utes

Coordinates

� GCoordinatex� GCoordinatey� GCoordinatez

RelatedFunctions

(Notethatthesearenot memberfunctions.)

� GVectoroperator+(constGVector&vec1,constGVector&vec2)

Vectoraddition.

� GVectoroperator- (constGVector&vec1,constGVector&vec2)

Vectorsubtraction.

� GVectoroperator� (constGVector&vec,GCoordinatecoord)

Vectorandscalarmultiplication.

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



226 gauge3dClassDocumentation

� GVectoroperator� (GCoordinatecoord,constGVector&vec)

Vectorandscalarmultiplication.

6.68.1 DetailedDescription

A basicvectorclass.

This classrepresentsa vector in threedimentionalspace. Consultyour highschool
mathbooksfor moreinformation.:)

6.68.2 Constructor & Destructor Documentation

6.68.2.1 GAUGE3D::GVector::GVector (void) [inline]

Leavesx, y, andz uninitialized.

6.68.2.2 GAUGE3D::GVector::GVector (GCoordinate x, GCoordinate y,
GCoordinate z) [inline]

Initialize to givenx, y, andz.

6.68.2.3 GAUGE3D::GVector::GVector (GCoordinate coords[ ]) [inline,
explicit]

Initialize from 3-coordinatearraycontainingx, y, andz.

6.68.3 Member Function Documentation

6.68.3.1 void GAUGE3D::GVector::Slerp (constGVector & v1, constGVector
& v2, GCoordinate t)

SphericalLinearInterpolation.
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Slerp() replacesthe vectorwith the resultof a sphericallinear interpolationbetween
v1 andv2. Imagin interpolatingbetweentwo pointson the surfaceof a sphere.The
resultingvectorwill bea unit vector.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/3dmath/vector.h
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6.69 GAUGE3D::GVirtualDir ectory ClassReference

Allowsyou to constructa virtual filesystemin RAM.

#include � gauge3d/files/virtualdirectory.h �
InheritsGAUGE3D::GDirectory.

Public Methods

� GVirtualDir ectory ()� virtual � GVirtualDir ectory ()� virtual GArray� GString� ListFiles()

Geta list of all thefilesin thedirectory.

� virtual GArray� GString� ListSubdirs()

Geta list of all thesubdirectoriesof thedirectory.

� virtual pGFileOpenFile(GStringname)

Geta pointerto a file in thedirectory.

� virtual pGDirectoryOpenSubdir(GStringname)

Geta pointerto a subdirectoryin thedirectory.

� virtual pGFileAddFile (GStringname)

Createa new file in thedirectory.

� virtual pGDirectoryAddSubdir(GStringname)

Createa new subdirectoryto thedirectory.

� virtual void RemoveFile(GStringname)

Removea file fromthedircetory.

� virtual void RemoveDirectory(GStringname)

Removea subdirectoryfromthedirectory(recursivelyif necessary).

� void AddFile (GStringname,pGFilefile)

Link a file into thevirtual directory.

� void AddSubdir(GStringname,pGVirtualDirectorysubdir)

Link a subdirectoryinto thevirtual directory.
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6.69.1 DetailedDescription

Allowsyou to constructavirtual filesystemin RAM.

A virtual directoryexistsonly in RAM, andfileswithin thedirectoryaresimplypoint-
ersto any sortof objectderivedfrom GFile. Thesemaybedisk files, temporaryfiles,
files in archives,etc.

6.69.2 Member Function Documentation

6.69.2.1 virtual pGFile GAUGE3D::GVirtualDir ectory::OpenFile (GString
name) [virtual]

Geta pointerto a file in thedirectory.

Parameters:
name Thenameof thefile to open.

Remarks:
Usethis to openthecontentsof a directory. This way, if you havea pointerto the
rootdirectoryof any filesystem,youcanaccesseverythingin thesystem.

Note:
It is perfectlylegal to say:
� myDirectory.OpenFile(”this/is/a/deeply/nested/file”);

Likewisewith OpenSubdir(). You neednot manuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedfrom GAUGE3D::GDirectory.

6.69.2.2 virtual pGDir ectory GAUGE3D::GVirtualDir ectory::OpenSubdir
(GString name) [virtual]

Geta pointerto a subdirectoryin thedirectory.

Parameters:
name Thenameof thesubdirectoryto open.

Remarks:
Usethis to openthecontentsof a directory. This way, if you havea pointerto the
rootdirectoryof any filesystem,youcanaccesseverythingin thesystem.
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Note:
It is perfectlylegal to say:

� myDirectory.OpenFile(”this/is/a/deeply/nested/subdir”);

Likewisewith OpenSubdir(). You neednotmanuallytraversethedirectorytree.
Alwaysuseforwardslashes(’/’) to separatedirectories.Usingbackslashes(’ � ’)
will not work, evenon Windows.

Reimplementedfrom GAUGE3D::GDirectory.

6.69.2.3 virtual pGFile GAUGE3D::GVirtualDir ectory::AddFile (GString
name) [virtual]

Createa new file in thedirectory.

Parameters:
name Thenameof thefile to create.

Returns:
A pointer to the new file, or NULL if the file alreadyexisted or could not be
created.

Reimplementedfrom GAUGE3D::GDirectory.

6.69.2.4 virtual pGDir ectory GAUGE3D::GVirtualDir ectory::AddSubdir
(GString name) [virtual]

Createa new subdirectoryto thedirectory.

Parameters:
name Thenameof thesubdirectoryto create.

Returns:
A pointerto thenew directory, or NULL if thedirectoryalreadyexistedor could
not becreated.

Reimplementedfrom GAUGE3D::GDirectory.

6.69.2.5 void GAUGE3D::GVirtualDir ectory::AddFile (GString name, pGFile
file)

Link a file into thevirtual directory.
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Parameters:
name Thenameto give thefile entryin thevirtual directory.

file Thefile that thenew entryshouldreferto. Whentheentry is requested,this
samepointerwill bereturned.

6.69.2.6 void GAUGE3D::GVirtualDir ectory::AddSubdir (GString name,
pGVirtualDir ectory subdir)

Link a subdirectoryinto thevirtual directory.

Parameters:
name Thenameto give thedirectoryentryin thevirtual directory.

subdir The directory that the new entry shouldrefer to. Whenthe entry is re-
quested,this samepointerwill be returned.Must be a virtual directory, to
avoid confusion.

Thedocumentationfor this classwasgeneratedfrom thefollowing file:

� gauge3d/files/virtualdirectory.h
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GAUGE3D::GEngine,67
Alpha

GAUGE3D::GSprite,195
Angle

GAUGE3D::GQuaternion,165
GAUGE3D::GSprite,195

AnimState
GAUGE3D::GSprite,194

APPEND
GAUGE3D::GFileSystem,81

ASCII
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150

AsciiData
GAUGE3D::GString,203

Attenuation
GAUGE3D::GLight,116

Axis
GAUGE3D::GQuaternion,165

BEGINNING
GAUGE3D::GFileSystem,81
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150
GAUGE3D::GRawIStream,171
GAUGE3D::GRawOStream,174

BIG
GAUGE3D::GIStream,106

Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



234 INDEX

GAUGE3D::GOStream,151
BINARY

GAUGE3D::GIStream,105
GAUGE3D::GOStream,150

BINARY OPACITY
GAUGE3D::GSurface,212

CallEveryFrame
GAUGE3D::GScheduler,185

Camera
GAUGE3D::GDisplay,65

CANCEL
GAUGE3D::GMessageBox,124

CanSave
GAUGE3D::GFileLoader,75

CaptureMouse
GAUGE3D::GDisplay,65

Cause
GAUGE3D::GException,69

ClearControlList
GAUGE3D::GInputMap,94

ClearControlMap
GAUGE3D::GInputMap,94

ClearHandlers
GAUGE3D::GMessageQueue,

126
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GAUGE3D::GDiskDirectory,56
GAUGE3D::GDiskFile,60
GAUGE3D::GFileSystem,83
GAUGE3D::GLibrary,114
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GAUGE3D::GFileSystem,86

COLOR
GAUGE3D::GSurface,212

Color
GAUGE3D::GLight,115
GAUGE3D::GSprite,194, 195
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GAUGE3D::GSprite,195

Color4v
GAUGE3D::GSprite,195

CommandLine
GAUGE3D::GEngine,66
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float64,17
GAUGE3D DECLARE -

BASECLASS,19
GAUGE3D DECLARE -

EMBEDDED -
INTERFACE,20

GAUGE3D DECLARE -
INTERFACES,19

GAUGE3D END -
INTERFACES,20

GAUGE3D FATAL ERROR,18
GAUGE3D SET UID, 19
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int8, 17
M PI, 16
M PI 2, 16
M PI 4, 16
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PI, 16
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PI 4, 16
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tTime,20
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uint, 16
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ushort,16
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GAUGE3D::GString, 199, 200,
202
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47

GAUGE3D::GModel::Anim-
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Generatedat Wed Jan 31 01:15:282001for gauge3dby Doxygenwritten by Dimitri van Heesch c
�

1997-2000



INDEX 235

GAUGE3D::GLine,119
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Control,37
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GAUGE3D::GInputMap,97

ControlMap
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CREATE
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48
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GAUGE3D::GSphereModel,191
GAUGE3D::GSuperModel,209

CreateDirectory
GAUGE3D::GFileSystem,86
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GAUGE3D::GPlugin,159, 160
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GAUGE3D::GFileSystem,81
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150
GAUGE3D::GRawIStream,171
GAUGE3D::GRawOStream,174

d
GAUGE3D::GPlane,156
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GVECTOR 0, 22
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GVECTOR I, 22
GVECTOR J,22
GVECTOR K, 22
GVECTOR RIGHT, 23
GVECTOR UP,24
IsApproxZero,23

Data
GAUGE3D::GArray,45
GAUGE3D::GImage,92
GAUGE3D::GStringFile,207

DEC
GAUGE3D::GIStream,106
GAUGE3D::GOStream,151

Degrees2Radians
GAUGE3D::GAngles,41

DeleteDirectory
GAUGE3D::GFileSystem,87

DeleteFile
GAUGE3D::GFileSystem,85

DeleteTree
GAUGE3D::GFileSystem,87

Description
GAUGE3D::GPlugin,159

Detach
GAUGE3D::GThread,218

Direction
GAUGE3D::GCamera,50
GAUGE3D::GLight,115

DiscardMessages
GAUGE3D::GMessageQueue,

126
DispatchMessage

GAUGE3D::GMessageQueue,
126

DoFrame
GAUGE3D::GInputMap,98
GAUGE3D::GMessageQueue,

127
GAUGE3D::GObject,140
GAUGE3D::GScheduler,185

ELEVATION
GAUGE3D::GSurface,212

EncodedData
GAUGE3D::GImage,93
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END
GAUGE3D::GFileSystem,81
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150
GAUGE3D::GRawIStream,171
GAUGE3D::GRawOStream,174

Endianness
GAUGE3D::GIStream,104
GAUGE3D::GOStream,149

EnqueueMessage
GAUGE3D::GMessageQueue,

126
ERROR

GAUGE3D::GMessageBox,124
Error

GAUGE3D::GObject,139
Exists

GAUGE3D::GFileSystem,85

File
GAUGE3D::GException,69

File Manipulation,26
FileMap

GAUGE3D::GFile::FileMap,77
Filename

GAUGE3D::GLibrary,112
files

gConfigDir,27
gResourceDir,27
gWorkingDir, 27
pGDirectory,26
pGDiskDirectory,26
pGDiskFile,26
pGFile,26
pGIStream,26
pGOStream,26
pGStringFile,26
pGVirtualDirectory,27

FileSize
GAUGE3D::GFileSystem,84

FILESYSTEM
GAUGE3D::GEngine,67

FileType
GAUGE3D::GFileLoader,75

FindDistance
GAUGE3D::GLine,118

GAUGE3D::GPlane,155
FindFirstOf

GAUGE3D::GString,200
FindIntersection

GAUGE3D::GLine,119
GAUGE3D::GPlane,156, 157

FindLastOf
GAUGE3D::GString,200

FindNext
GAUGE3D::GString,200

FindSquareDistance
GAUGE3D::GLine,119, 120
GAUGE3D::GPlane,157

float32
common,17

float64
common,17

Flush
GAUGE3D::GOStream,153

Format
GAUGE3D::GImage,92

FrameTime
GAUGE3D::GScheduler,184

FullBright
GAUGE3D::GSprite,195

GAngles
GAUGE3D::GAngles,39

GArray
GAUGE3D::GArray,45

GAUGE3D::GAngles,39
Degrees2Radians,41
GAngles,39
MakeVectors,42
mPitch,41
mRoll, 41
mYaw, 41
operator� , 40, 41, 43
operator� =, 40, 43
operatorGQuaternion,40
operator+,40
operator+=,40
operator-, 40
operator-=, 40
operator==,40
Radians2Degrees,41
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Rotate,42
SetDirection,42
tAngle,39
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operator==,45
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GAUGE3D::GBillboardSprite,48
CreateRenderInfo,49
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Construction,47
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Direction,50
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Zoom,50

GAUGE3D::GConfigFile,51
Load,51
Save,52
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AddFile,55
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ListFiles,53
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OpenFile,54
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RemoveDirectory,53
RemoveFile,53
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Close,56
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RemoveDirectory,57
RemoveFile,57
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Close,60
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GetRawInputStream,61
GetRawOutputStream,61
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NOCREATE, 61
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Truncate,60
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GDiskFile,61
Map,62
MapToDisk,62
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tOpenFlags,61
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INPUT, 67
MainLoop,68
OBJECTLOADER, 67
ProgName,67
ProgName,66
Quit, 68
Shutdown, 67
ShutdownSubSystem,67
tSubSystems,67
VIDEO, 67

GAUGE3D::GException,69
� GException,69
Cause,69
File, 69
GException,69
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� GFile,71
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GetOutputStream,73
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Map,73
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operatorGString,74
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� FileMap,77
FileMap,77
Map,77

GAUGE3D::GFile::FileMap,77
GAUGE3D::GFileLoader

� GFileLoader,75
CanSave,75
FileType,75
Load,75
Read,75
Save,75
Write, 75

GAUGE3D::GFileLoader,75

GAUGE3D::GFileSystem
APPEND,81
BEGINNING, 81
ConfigDir,78
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CURRENT,81
END, 81
NOREPLACE,81
PluginDir,78
READ, 80
ResourceDir,78
TRUNCATE, 81
WorkingDir, 78
WRITE, 80
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Close,83
CloseDirectory,86
CreateDirectory,86
DeleteDirectory,87
DeleteFile,85
DeleteTree,87
Exists,85
FileSize,84
Init, 81
IsDirectory,87
Map,83
Open,82
OpenDirectory,85
Read,82
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RewindDirectory,86
Seek,83
ShutDown, 81
TellPos,83
tOpenFlags,80
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UnMap,84
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GAUGE3D::GImage,92
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� GImage,92
Data,92
EncodedData,93
Format,92

GAUGE3D::GImage::FormatDesc
mBitsPerChannel,89
mEncoding,89
mHasMipmaps,89
mHeight,89
mNumChannels,89
mWidth, 89

GAUGE3D::GImage::FormatDesc,89
GAUGE3D::GInputMap

� GInputMap,94
ClearControlList,94
ClearControlMap,94
HandleMessage,94

GAUGE3D::GInputMap,94
ControlList,97
ControlMap,97
DoFrame,98
GInputMap,95
MapInput,96
NewControl,95

GAUGE3D::GInputMessage
� GInputMessage,99
IsAnalog,99
IsRelative,99
Value,99

GAUGE3D::GInputMessage,99
GInputMessage,100
Name,101
Type,100

GAUGE3D::GIStream,102
� GIStream,102
ASCII, 105
BEGINNING, 105
BIG, 106
BINARY, 105
CURRENT,105
DEC,106
END, 105
Endianness,104
Get,108
GIStream,106
HEX, 106

InputAvailable,109
LITTLE, 106
NumberBase,104
OCT,106
operatorvoid � , 109
operator��� , 104
Peek,108
Read,103, 107
ReadMode,109
ReadMode,104
Seek,107
TellPos,102
tEndianness,105
tNumberBase,106
tReadMode,105
tSeekType,105
WaitForInput,108

GAUGE3D::GKeyboardMessage
� GKeyboardMessage,110
ModifiedKey, 110

GAUGE3D::GKeyboardMessage,110
GKeyboardMessage,110

GAUGE3D::GLibrary,112
� GLibrary,112
Close,114
Filename,112
GetSymbol,113
GLibrary,113
IsOpen,112
Open,113

GAUGE3D::GLight,115
� GLight, 115
Attenuation,116
Color,115
Direction,115
Hide,115
LightProps,116
LightProps2v,115
LightProps3v,115
Position,115
Remove,115
Show, 116
Spotlight,116

GAUGE3D::GLine,118
Contains,119
FindDistance,118
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FindIntersection,119
FindSquareDistance,119, 120
GLine,118
operator+=,118
operator-=, 118
u, 119
v, 119

GAUGE3D::GMessage,121
� GMessage,121
GMessage,121
Origin, 121

GAUGE3D::GMessageBox
� GMessageBox,123
ABORT, 124
ABORT RETRY IGNORE,124
CANCEL, 124
ERROR,124
IGNORE,124
INFORMATION, 124
NO, 124
OK, 124
OK CANCEL, 124
QUESTION,124
RETRY, 124
RETRY CANCEL, 124
WARNING, 124
YES,124
YES NO, 124
YES NO CANCEL, 124

GAUGE3D::GMessageBox,123
GMessageBox,124
Run,125
tEnum,123

GAUGE3D::GMessageQueue
� GMessageQueue,126
ClearHandlers,126
DiscardMessages,126
DispatchMessage,126
EnqueueMessage,126
GMessageQueue,126
pHandler,126
RemoveHandler,126

GAUGE3D::GMessageQueue,126
AddHandler,127
DoFrame,127

GAUGE3D::GMessage-
Queue::Handler,91

HandleMessage,91
GAUGE3D::GModel,129

� GModel,129
CreateAnimState,129
CreateRenderInfo,129
pAnimState,129
pRenderInfo,129

GAUGE3D::GModel::AnimState
� AnimState,44
Construction,44

GAUGE3D::GModel::AnimState,44
GAUGE3D::GModel::RenderInfo

� RenderInfo,177
GAUGE3D::GModel::RenderInfo,

177
GetDynamicInfo,178
GetStaticInfo,178
StartFrame,177

GAUGE3D::GModel::RenderInfo::RenderSet
INDEX LIST, 181
LINES, 182
mDynamicFlags,180
mIndexType,181
mIndices,181
mNormals,180
mNumIndices,181
mNumVertices,180
mTexCoords,180
mVertices,180
POINTS,182
STATIC, 181
TRIANGLES,182
VERTEX POSITION,181
VERTEX TEXCOORD,181

GAUGE3D::GModel::Render-
Info::RenderSet,180

SetDefaults,182
tDynamicFlags,181
tIndexType,181

GAUGE3D::GMouseButtonMessage
� GMouseButtonMessage,131

GAUGE3D::GMouseButtonMessage,
131

GMouseButtonMessage,131
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GAUGE3D::GMouseMotionMessage
� GMouseMotionMessage,133

GAUGE3D::GMouseMotionMessage,
133

Absolute,134
GMouseMotionMessage,133

GAUGE3D::GMouseWheelMessage
� GMouseWheelMessage,135

GAUGE3D::GMouseWheelMessage,
135

GMouseWheelMessage,135
GAUGE3D::GMutex, 137

� GMutex, 137
GMutex, 137
Lock, 137
TryLock, 137
Unlock,138

GAUGE3D::GObject,139
� GObject,139
DoFrame,140
Error,139
tError,140
TimerCallback,141

GAUGE3D::GObjectLoader
� GObjectLoader,144
AddPlugin,144
GObjectLoader,144

GAUGE3D::GObjectLoader,144
LoadObject,145
LoadObjectForFile,145
LoadObjectOfType,145
LoadObjectWithKeyword,145

GAUGE3D::GOStream,147
� GOStream,147
ASCII, 150
BEGINNING, 150
BIG, 151
BINARY, 150
CURRENT,150
DEC,151
END, 150
Endianness,149
Flush,153
GOStream,151
HEX, 151
LITTLE, 151

NumberBase,149
OCT,151
operatorvoid � , 149
operator��� , 149
Put,153
Seek,152
Separator,149, 153
TellPos,147
tEndianness,150
tNumberBase,151
tSeekType,150
tWriteMode,150
Write, 148, 149, 152
WriteMode,153
WriteMode,149

GAUGE3D::GPlane,155
Contains,155
d, 156
FindDistance,155
FindIntersection,156, 157
FindSquareDistance,157
GPlane,155
IsFacing,156
n, 156
operator+=,155
operator-=, 156

GAUGE3D::GPlugin,159
� GPlugin,159
CreateObject,160
CreateObject,159
Description,159
InUse,160
Name,159
ObjectList,159

GAUGE3D::GPlugin::ObjectInfo
mBaseClasses,142
mClassname,142
mDescription,142
mName,142

GAUGE3D::GPlugin::ObjectInfo,142
mFileTypes,143
mKeywords,142

GAUGE3D::GPolygon,161
� GPolygon,161
Contains,161
GetPlane,162
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GPolygon,161
Intersects,163
NumVertices,162
operator=,162
Resize,162
Reverse,163
Split, 163

GAUGE3D::GQuaternion,165
Angle,165
Axis, 165
GQuaternion,165
Interpolate,167
operator� , 167
operator� =, 167
RawAxis, 165
Rotate,165, 166
Set,165
w, 166
x, 166
y, 166
z, 166

GAUGE3D::GQuitMessage
� GQuitMessage,168

GAUGE3D::GQuitMessage,168
GQuitMessage,168

GAUGE3D::GRawIStream
� GRawIStream,170
BEGINNING, 171
CURRENT,171
END, 171
InputAvailable,170
Read,170
TellPos,170

GAUGE3D::GRawIStream,170
Seek,171
tSeekType,171
WaitForInput,171

GAUGE3D::GRawOStream
� GRawOStream,173
BEGINNING, 174
CURRENT,174
END, 174
TellPos,173
Write, 173

GAUGE3D::GRawOStream,173
Seek,174

tSeekType,174
GAUGE3D::GRenderer,175

� GRenderer,175
NewDisplay,175
NewScene,175
NewTexture,175

GAUGE3D::GScene,183
� GScene,183
NewCamera,183
NewLight, 183
NewSprite,183

GAUGE3D::GScheduler,184
� GScheduler,184
CallEveryFrame,185
DoFrame,185
FrameTime,184
GetObjectPriority,184
GScheduler,184
SetObjectPriority,184
StopCallingEveryFrame,184
Time,184

GAUGE3D::GSegment,187
Contains,187
GetLine,187
GSegment,187

GAUGE3D::GSmartPointer
� GSmartPointer,188
GSmartPointer,188
operator� , 189
operatortType � , 188
operator� , 189
operator=,188
operator==,189

GAUGE3D::GSmartPointer,188
GSmartPointer,189, 190

GAUGE3D::GSphereModel
� GSphereModel,191
CreateAnimState,191
GSphereModel,191
pSphereModelAnimState,191

GAUGE3D::GSphereModel,191
CreateRenderInfo,192

GAUGE3D::GSphereModel::SphereModelAnimState
� SphereModelAnimState,193

GAUGE3D::GSphereModel::Sphere-
ModelAnimState,193
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GAUGE3D::GSprite,194
� GSprite,194
Alpha,195
Angle,195
AnimState,194
Color,194, 195
Color3v,195
Color4v,195
FullBright, 195
Hide,194
LightProps,196
Model,194
Position,194
Remove,194
Scale,195
Show, 194
Texture,194

GAUGE3D::GStridedArray
GStridedArray,197
operatortType � , 197
operator==,197
Stride,197

GAUGE3D::GStridedArray,197
GAUGE3D::GString,199

� GString,199
AsciiData,203
Compare,199, 200, 202
FindFirstOf,200
FindLastOf,200
FindNext, 200
GString,199
IsUnicode,203
Length,200
operatorfloat,201
operatorint, 200
operator+,201
operator+=,201
operator� , 201
operator� =, 201
operator=,201
operator==,201
operator� , 201
operator� =, 201
operator[],204
SetChar,204
SubString,202

ToAscii, 203
ToUnicode,203
UnicodeData,204

GAUGE3D::GStringFile
� GStringFile,206
Data,207
GetRawInputStream,206
GetRawOutputStream,206
GStringFile,206
Name,207
Size,206
Truncate,206

GAUGE3D::GStringFile,206
Map,207
MapToDisk,207
Name,208
operatorGString,208

GAUGE3D::GSuperModel
� GSuperModel,209
CreateAnimState,209
GSuperModel,209
ModelData,209
pSuperAnimState,209

GAUGE3D::GSuperModel,209
CreateRenderInfo,209

GAUGE3D::GSurface,211
� GSurface,211
BINARY OPACITY, 212
COLOR,212
ELEVATION, 212
GLOSS,212
NORMAL, 212
OPACITY, 212
SurfaceMaps,211
tMapType,211
TRANSPARENCY, 212

GAUGE3D::GSurface::SurfaceMap
mAlphaType,213
mAngle,213
mImage,213
mOffset,213
mRGBType,213
mScale,213
mThresholdFar,213
mThresholdNear,213
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GAUGE3D::GSurface::SurfaceMap,
213

GAUGE3D::GTexture,215
� GTexture,215
Image,215
Surface,215

GAUGE3D::GThread,217
� GThread,217
Detach,218
GThread,218
Join,218
Return,218
Start,218

GAUGE3D::GTimer,220
Init, 220
Sleep,220
Time,220

GAUGE3D::GTriangle,221
Contains,221
GetPlane,222
GTriangle,221
Intersects,222
Reverse,222

GAUGE3D::GVector,224
GVector,226
Magnitude,225
Normalize,225
operator� , 224–226
operator� =, 224
operator+,225
operator+=,224
operator-, 225
operator-=, 224
operator/,224
operator/=,224
operator==,225
Slerp,226
SquareMagnitude,225
X, 224
x, 225
y, 225
z, 225

GAUGE3D::GVirtualDirectory
� GVirtualDirectory,228
GVirtualDirectory,228
ListFiles,228

ListSubdirs,228
RemoveDirectory,228
RemoveFile,228

GAUGE3D::GVirtualDirectory,228
AddFile,230
AddSubdir,230, 231
OpenFile,229
OpenSubdir,229

GAUGE3D DECLARE -
BASECLASS

common,19
GAUGE3D DECLARE -

EMBEDDED INTERFACE
common,20

GAUGE3D DECLARE -
INTERFACES

common,19
GAUGE3D END INTERFACES

common,20
GAUGE3D EXPORT PLUGIN

plugins,33
GAUGE3D FATAL ERROR

common,18
GAUGE3D SET UID

common,19
GBillboardSprite

GAUGE3D::GBillboardSprite,
48

gConfigDir
files,27

GCoordinate
d3math,23

GDiskDirectory
GAUGE3D::GDiskDirectory,56

GDiskFile
GAUGE3D::GDiskFile,60, 61

Get
GAUGE3D::GIStream,108

GetDimentions
GAUGE3D::GBillboardSprite,

48
GetDynamicInfo

GAUGE3D::GModel::Render-
Info, 178

GetInputStream
GAUGE3D::GFile,72
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GetLine
GAUGE3D::GSegment,187

GetObjectPriority
GAUGE3D::GScheduler,184

GetOutputStream
GAUGE3D::GFile,73

GetPlane
GAUGE3D::GPolygon,162
GAUGE3D::GTriangle,222

GetRawInputStream
GAUGE3D::GDiskFile,61
GAUGE3D::GFile,71
GAUGE3D::GStringFile,206

GetRawOutputStream
GAUGE3D::GDiskFile,61
GAUGE3D::GFile,71
GAUGE3D::GStringFile,206

GetStaticInfo
GAUGE3D::GModel::Render-

Info, 178
GetSymbol

GAUGE3D::GLibrary,113
GException

GAUGE3D::GException,69
GInputMap

GAUGE3D::GInputMap,95
GInputMessage

GAUGE3D::GInputMessage,
100

gInputScheduler
control,38

GIStream
GAUGE3D::GIStream,106

GKeyboardMessage
GAUGE3D::GKeyboard-

Message,110
GLibrary

GAUGE3D::GLibrary,113
GLine

GAUGE3D::GLine,118
GLOSS

GAUGE3D::GSurface,212
gMainMessageQueue

input,36
gMainObjectLoader

plugins,33

GMessage
GAUGE3D::GMessage,121

GMessageBox
GAUGE3D::GMessageBox,124

GMessageQueue
GAUGE3D::GMessageQueue,

126
gMiscScheduler

control,37
GMouseButtonMessage

GAUGE3D::GMouseButton-
Message,131

GMouseMotionMessage
GAUGE3D::GMouseMotion-

Message,133
GMouseWheelMessage

GAUGE3D::GMouseWheel-
Message,135

GMutex
GAUGE3D::GMutex, 137

GObjectLoader
GAUGE3D::GObjectLoader,144

GOStream
GAUGE3D::GOStream,151

GPlane
GAUGE3D::GPlane,155

GPolygon
GAUGE3D::GPolygon,161

GQuaternion
GAUGE3D::GQuaternion,165

GQuitMessage
GAUGE3D::GQuitMessage,168

graphics
pGBillboardSprite,29
pGImage,29
pGModel,29
pGSphereModel,29
pGSuperModel,29
pGSurface,29

GraphicsDescription,29
gResourceDir

files,27
GScheduler

GAUGE3D::GScheduler,184
GSegment

GAUGE3D::GSegment,187
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GSmartPointer
GAUGE3D::GSmartPointer,

188–190
GSphereModel

GAUGE3D::GSphereModel,191
GStridedArray

GAUGE3D::GStridedArray,197
GString

GAUGE3D::GString,199
GStringFile

GAUGE3D::GStringFile,206
GSuperModel

GAUGE3D::GSuperModel,209
GThread

GAUGE3D::GThread,218
GTriangle

GAUGE3D::GTriangle,221
GVector

GAUGE3D::GVector,226
GVECTOR 0

d3math,22
GVECTOR FORWARD

d3math,23
GVECTOR I

d3math,22
GVECTOR J

d3math,22
GVECTOR K

d3math,22
GVECTOR RIGHT

d3math,23
GVECTOR UP

d3math,24
gVideoScheduler

control,38
GVirtualDirectory

GAUGE3D::GVirtualDirectory,
228

gWorkingDir
files,27

HandleMessage
GAUGE3D::GInputMap,94
GAUGE3D::GMessage-

Queue::Handler,91
HEX

GAUGE3D::GIStream,106
GAUGE3D::GOStream,151

Hide
GAUGE3D::GLight,115
GAUGE3D::GSprite,194

IGNORE
GAUGE3D::GMessageBox,124

Image
GAUGE3D::GTexture,215

INDEX LIST
GAUGE3D::GModel::Render-

Info::RenderSet,181
INFORMATION

GAUGE3D::GMessageBox,124
Init

GAUGE3D::GEngine,68
GAUGE3D::GFileSystem,81
GAUGE3D::GTimer,220

InitializedSubSystems
GAUGE3D::GEngine,66

INPUT
GAUGE3D::GEngine,67

Input,35
input

gMainMessageQueue,36
pGInputMap,35
pGInputMessage,35
pGKeyboardMessage,35
pGMessage,35
pGMessageQueue,36
pGMouseButtonMessage,35
pGMouseMotionMessage,36
pGMouseWheelMessage,35
pGQuitMessage,35

InputAvailable
GAUGE3D::GIStream,109
GAUGE3D::GRawIStream,170

int16
common,17

int32
common,17

int64
common,17

int8
common,17
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Interpolate
GAUGE3D::GQuaternion,167

Intersects
GAUGE3D::GPolygon,163
GAUGE3D::GTriangle,222

InUse
GAUGE3D::GPlugin,160

IsAnalog
GAUGE3D::GInputMessage,99

IsApproxZero
d3math,23

IsDirectory
GAUGE3D::GFileSystem,87

IsFacing
GAUGE3D::GPlane,156

IsOpen
GAUGE3D::GDiskDirectory,56
GAUGE3D::GDiskFile,60
GAUGE3D::GLibrary,112

IsRelative
GAUGE3D::GInputMessage,99

IsUnicode
GAUGE3D::GString,203

Join
GAUGE3D::GThread,218

Length
GAUGE3D::GString,200

LightProps
GAUGE3D::GLight,116
GAUGE3D::GSprite,196

LightProps2v
GAUGE3D::GLight,115

LightProps3v
GAUGE3D::GLight,115

Line
GAUGE3D::GException,69

LINES
GAUGE3D::GModel::Render-

Info::RenderSet,182
ListFiles

GAUGE3D::GDirectory,53
GAUGE3D::GDiskDirectory,56
GAUGE3D::GVirtualDirectory,

228

ListSubdirs
GAUGE3D::GDirectory,53
GAUGE3D::GDiskDirectory,56
GAUGE3D::GVirtualDirectory,

228
LITTLE

GAUGE3D::GIStream,106
GAUGE3D::GOStream,151

Load
GAUGE3D::GConfigFile,51
GAUGE3D::GFileLoader,75

LoadObject
GAUGE3D::GObjectLoader,145

LoadObjectForFile
GAUGE3D::GObjectLoader,145

LoadObjectOfType
GAUGE3D::GObjectLoader,145

LoadObjectWithKeyword
GAUGE3D::GObjectLoader,145

Lock
GAUGE3D::GMutex, 137

M PI
common,16

M PI 2
common,16

M PI 4
common,16

Magnitude
GAUGE3D::GVector,225

MainLoop
GAUGE3D::GEngine,68

MakeVectors
GAUGE3D::GAngles,42

mAlphaType
GAUGE3D::GSurface::Surface-

Map,213
mAngle

GAUGE3D::GSurface::Surface-
Map,213

Map
GAUGE3D::GDiskFile,62
GAUGE3D::GFile,73
GAUGE3D::GFile::FileMap,77
GAUGE3D::GFileSystem,83
GAUGE3D::GStringFile,207
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MapInput
GAUGE3D::GInputMap,96

MapToDisk
GAUGE3D::GDiskFile,62
GAUGE3D::GFile,73
GAUGE3D::GStringFile,207

mBaseClasses
GAUGE3D::GPlugin::Object-

Info, 142
mBitsPerChannel

GAUGE3D::GImage::Format-
Desc,89

mClassname
GAUGE3D::GPlugin::Object-

Info, 142
mDescription

GAUGE3D::GPlugin::Object-
Info, 142

mDynamicFlags
GAUGE3D::GModel::Render-

Info::RenderSet,180
mEncoding

GAUGE3D::GImage::Format-
Desc,89

mFileTypes
GAUGE3D::GPlugin::Object-

Info, 143
mHasMipmaps

GAUGE3D::GImage::Format-
Desc,89

mHeight
GAUGE3D::GImage::Format-

Desc,89
mImage

GAUGE3D::GSurface::Surface-
Map,213

mIndexType
GAUGE3D::GModel::Render-

Info::RenderSet,181
mIndices

GAUGE3D::GModel::Render-
Info::RenderSet,181

mInternal
GAUGE3D::GFileSystem::File-

Map,76
mKeywords

GAUGE3D::GPlugin::Object-
Info, 142

mMap
GAUGE3D::GFileSystem::File-

Map,76
mName

GAUGE3D::GPlugin::Object-
Info, 142

mNormals
GAUGE3D::GModel::Render-

Info::RenderSet,180
mNumChannels

GAUGE3D::GImage::Format-
Desc,89

mNumIndices
GAUGE3D::GModel::Render-

Info::RenderSet,181
mNumVertices

GAUGE3D::GModel::Render-
Info::RenderSet,180

Model
GAUGE3D::GSprite,194

ModelData
GAUGE3D::GSuperModel,209

ModifiedKey
GAUGE3D::GKeyboard-

Message,110
mOffset

GAUGE3D::GFileSystem::File-
Map,76

GAUGE3D::GSurface::Surface-
Map,213

mPitch
GAUGE3D::GAngles,41

mRGBType
GAUGE3D::GSurface::Surface-

Map,213
mRoll

GAUGE3D::GAngles,41
mScale

GAUGE3D::GSurface::Surface-
Map,213

mSize
GAUGE3D::GFileSystem::File-

Map,76
mTexCoords
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GAUGE3D::GModel::Render-
Info::RenderSet,180

mThresholdFar
GAUGE3D::GSurface::Surface-

Map,213
mThresholdNear

GAUGE3D::GSurface::Surface-
Map,213

mVertices
GAUGE3D::GModel::Render-

Info::RenderSet,180
mWidth

GAUGE3D::GImage::Format-
Desc,89

mYaw
GAUGE3D::GAngles,41

n
GAUGE3D::GPlane,156

Name
GAUGE3D::GDiskFile,63
GAUGE3D::GFile,74
GAUGE3D::GInputMessage,

101
GAUGE3D::GPlugin,159
GAUGE3D::GStringFile, 207,

208
NewCamera

GAUGE3D::GScene,183
NewControl

GAUGE3D::GInputMap,95
NewDisplay

GAUGE3D::GRenderer,175
NewLight

GAUGE3D::GScene,183
NewScene

GAUGE3D::GRenderer,175
NewSprite

GAUGE3D::GScene,183
NewTexture

GAUGE3D::GRenderer,175
NO

GAUGE3D::GMessageBox,124
NOCREATE

GAUGE3D::GDiskFile,61
NOREPLACE

GAUGE3D::GDiskFile,61
GAUGE3D::GFileSystem,81

NORMAL
GAUGE3D::GSurface,212

Normalize
GAUGE3D::GVector,225

NumberBase
GAUGE3D::GIStream,104
GAUGE3D::GOStream,149

NumVertices
GAUGE3D::GPolygon,162

OBJECTLOADER
GAUGE3D::GEngine,67

ObjectList
GAUGE3D::GPlugin,159

OCT
GAUGE3D::GIStream,106
GAUGE3D::GOStream,151

OK
GAUGE3D::GMessageBox,124

OK CANCEL
GAUGE3D::GMessageBox,124

OPACITY
GAUGE3D::GSurface,212

Open
GAUGE3D::GDiskDirectory,57
GAUGE3D::GDiskFile,62
GAUGE3D::GDisplay,64
GAUGE3D::GFileSystem,82
GAUGE3D::GLibrary,113

OpenDirectory
GAUGE3D::GFileSystem,85

OpenFile
GAUGE3D::GDirectory,54
GAUGE3D::GDiskDirectory,57
GAUGE3D::GVirtualDirectory,

229
OpenSubdir

GAUGE3D::GDirectory,54
GAUGE3D::GDiskDirectory,58
GAUGE3D::GVirtualDirectory,

229
operator�

GAUGE3D::GAngles,40, 41, 43
GAUGE3D::GQuaternion,167
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GAUGE3D::GSmartPointer,189
GAUGE3D::GVector,224–226

operator� =
GAUGE3D::GAngles,40, 43
GAUGE3D::GQuaternion,167
GAUGE3D::GVector,224

operatorconstGSmartPointer
GAUGE3D::GArray,45

operatorfloat
GAUGE3D::GString,201

operatorGQuaternion
GAUGE3D::GAngles,40

operatorGSmartPointer
GAUGE3D::GArray,45

operatorGString
GAUGE3D::GFile,74
GAUGE3D::GStringFile,208

operatorint
GAUGE3D::GString,200

operatortType �
GAUGE3D::GSmartPointer,188
GAUGE3D::GStridedArray,197

operatorvoid �
GAUGE3D::GArray,46
GAUGE3D::GIStream,109
GAUGE3D::GOStream,149

operator!=
GAUGE3D::GString,201
GAUGE3D::GVector,225

operator+
GAUGE3D::GAngles,40
GAUGE3D::GString,201
GAUGE3D::GVector,225

operator+=
GAUGE3D::GAngles,40
GAUGE3D::GLine,118
GAUGE3D::GPlane,155
GAUGE3D::GString,201
GAUGE3D::GVector,224

operator-
GAUGE3D::GAngles,40
GAUGE3D::GVector,225

operator-=
GAUGE3D::GAngles,40
GAUGE3D::GLine,118
GAUGE3D::GPlane,156

GAUGE3D::GVector,224
operator- �

GAUGE3D::GSmartPointer,189
operator/

GAUGE3D::GVector,224
operator/=

GAUGE3D::GVector,224
operator�

GAUGE3D::GString,201
operator���

GAUGE3D::GOStream,149
operator� =

GAUGE3D::GString,201
operator=

GAUGE3D::GArray,45
GAUGE3D::GPolygon,162
GAUGE3D::GSmartPointer,188
GAUGE3D::GString,201

operator==
GAUGE3D::GAngles,40
GAUGE3D::GArray,45
GAUGE3D::GSmartPointer,189
GAUGE3D::GStridedArray,197
GAUGE3D::GString,201
GAUGE3D::GVector,225

operator�
GAUGE3D::GString,201

operator� =
GAUGE3D::GString,201

operator���
GAUGE3D::GIStream,104

operator[]
GAUGE3D::GArray,45
GAUGE3D::GPolygon,162
GAUGE3D::GSegment,187
GAUGE3D::GSmartPointer,188
GAUGE3D::GStridedArray,197
GAUGE3D::GString,204
GAUGE3D::GTriangle,221
GAUGE3D::GVector,224

Origin
GAUGE3D::GMessage,121

OSAbstractionLayer,25
osabstraction

pGLibrary,25
pGMessageBox,25
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pGMutex, 25
pGThread,25

pAnimState
GAUGE3D::GModel,129

pBillboardAnimState
GAUGE3D::GBillboardSprite,

48
Peek

GAUGE3D::GIStream,108
pFileMap

GAUGE3D::GFile,71
pGBillboardSprite

graphics,29
pGCamera

renderer,30
pGDirectory

files,26
pGDiskDirectory

files,26
pGDiskFile

files,26
pGDisplay

renderer,30
pGFile

files,26
pGFileLoader

plugins,32
pGImage

graphics,29
pGInputMap

input,35
pGInputMessage

input,35
pGIStream

files,26
pGKeyboardMessage

input,35
pGLibrary

osabstraction,25
pGLight

renderer,30
pGMessage

input,35
pGMessageBox

osabstraction,25

pGMessageQueue
input,36

pGModel
graphics,29

pGMouseButtonMessage
input,35

pGMouseMotionMessage
input,36

pGMouseWheelMessage
input,35

pGMutex
osabstraction,25

pGObject
common,18

pGObjectLoader
plugins,32

pGOStream
files,26

pGPlugin
plugins,32

pGQuitMessage
input,35

pGRenderer
renderer,30

pGScene
renderer,30

pGScheduler
control,37

pGSphereModel
graphics,29

pGSprite
renderer,30

pGStringFile
files,26

pGSuperModel
graphics,29

pGSurface
graphics,29

pGTexture
renderer,30

pGThread
osabstraction,25

pGVirtualDirectory
files,27

pHandler
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GAUGE3D::GMessageQueue,
126

PI
common,16

PI 2
common,16

PI 4
common,16

PluginLoader,32
PluginDir

GAUGE3D::GFileSystem,78
plugins

GAUGE3D EXPORT PLUGIN,
33

gMainObjectLoader,33
pGFileLoader,32
pGObjectLoader,32
pGPlugin,32

POINTS
GAUGE3D::GModel::Render-

Info::RenderSet,182
Position

GAUGE3D::GCamera,50
GAUGE3D::GLight,115
GAUGE3D::GSprite,194

pRenderInfo
GAUGE3D::GModel,129

ProgName
GAUGE3D::GEngine,66, 67

pSphereModelAnimState
GAUGE3D::GSphereModel,191

pSuperAnimState
GAUGE3D::GSuperModel,209

Put
GAUGE3D::GOStream,153

QueryInterface
common,21

QUESTION
GAUGE3D::GMessageBox,124

Quit
GAUGE3D::GEngine,68

Radians2Degrees
GAUGE3D::GAngles,41

RawAxis

GAUGE3D::GQuaternion,165
READ

GAUGE3D::GFile,72
GAUGE3D::GFileSystem,80

Read
GAUGE3D::GFileLoader,75
GAUGE3D::GFileSystem,82
GAUGE3D::GIStream,103, 107
GAUGE3D::GRawIStream,170

ReadDirectory
GAUGE3D::GFileSystem,86

ReadMode
GAUGE3D::GIStream,104, 109

Remove
GAUGE3D::GLight,115
GAUGE3D::GSprite,194

RemoveDirectory
GAUGE3D::GDirectory,53
GAUGE3D::GDiskDirectory,57
GAUGE3D::GVirtualDirectory,

228
RemoveFile

GAUGE3D::GDirectory,53
GAUGE3D::GDiskDirectory,57
GAUGE3D::GVirtualDirectory,

228
RemoveHandler

GAUGE3D::GMessageQueue,
126

Renderer,30
renderer

pGCamera,30
pGDisplay,30
pGLight,30
pGRenderer,30
pGScene,30
pGSprite,30
pGTexture,30

Resize
GAUGE3D::GPolygon,162

ResourceDir
GAUGE3D::GFileSystem,78

RETRY
GAUGE3D::GMessageBox,124

RETRY CANCEL
GAUGE3D::GMessageBox,124
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Return
GAUGE3D::GThread,218

Reverse
GAUGE3D::GPolygon,163
GAUGE3D::GTriangle,222

RewindDirectory
GAUGE3D::GFileSystem,86

Rotate
GAUGE3D::GAngles,42
GAUGE3D::GQuaternion, 165,

166
Run

GAUGE3D::GMessageBox,125

Save
GAUGE3D::GConfigFile,52
GAUGE3D::GFileLoader,75

Scale
GAUGE3D::GSprite,195

Seek
GAUGE3D::GFileSystem,83
GAUGE3D::GIStream,107
GAUGE3D::GOStream,152
GAUGE3D::GRawIStream,171
GAUGE3D::GRawOStream,174

Separator
GAUGE3D::GOStream,149, 153

Set
GAUGE3D::GQuaternion,165

SetChar
GAUGE3D::GString,204

SetDefaults
GAUGE3D::GModel::Render-

Info::RenderSet,182
SetDimentions

GAUGE3D::GBillboardSprite,
48

SetDirection
GAUGE3D::GAngles,42

SetObjectPriority
GAUGE3D::GScheduler,184

Show
GAUGE3D::GLight,116
GAUGE3D::GSprite,194

ShutDown
GAUGE3D::GFileSystem,81

Shutdown
GAUGE3D::GEngine,67

ShutdownSubSystem
GAUGE3D::GEngine,67

Size
GAUGE3D::GArray,45
GAUGE3D::GDiskFile,60
GAUGE3D::GFile,71
GAUGE3D::GStringFile,206

Sleep
GAUGE3D::GTimer,220

Slerp
GAUGE3D::GVector,226

Split
GAUGE3D::GPolygon,163

Spotlight
GAUGE3D::GLight,116

SquareMagnitude
GAUGE3D::GVector,225

Start
GAUGE3D::GThread,218

StartFrame
GAUGE3D::GModel::Render-

Info, 177
STATIC

GAUGE3D::GModel::Render-
Info::RenderSet,181

StopCallingEveryFrame
GAUGE3D::GScheduler,184

Stride
GAUGE3D::GStridedArray,197

SubString
GAUGE3D::GString,202

Surface
GAUGE3D::GTexture,215

SurfaceMaps
GAUGE3D::GSurface,211

tAngle
GAUGE3D::GAngles,39

tDynamicFlags
GAUGE3D::GModel::Render-

Info::RenderSet,181
TellPos

GAUGE3D::GFileSystem,83
GAUGE3D::GIStream,102
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GAUGE3D::GOStream,147
GAUGE3D::GRawIStream,170
GAUGE3D::GRawOStream,173

tEndianness
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150

tEnum
GAUGE3D::GMessageBox,123

tError
GAUGE3D::GObject,140

TexCoords
GAUGE3D::GBillboardSprite,

49
Texture

GAUGE3D::GSprite,194
Time

GAUGE3D::GScheduler,184
GAUGE3D::GTimer,220

TimerCallback
GAUGE3D::GObject,141

tIndexType
GAUGE3D::GModel::Render-

Info::RenderSet,181
tMapFlags

GAUGE3D::GFile,72
tMapType

GAUGE3D::GSurface,211
tNumberBase

GAUGE3D::GIStream,106
GAUGE3D::GOStream,151

ToAscii
GAUGE3D::GString,203

tOpenFlags
GAUGE3D::GDiskFile,61
GAUGE3D::GFileSystem,80

ToUnicode
GAUGE3D::GString,203

TRANSPARENCY
GAUGE3D::GSurface,212

tReadMode
GAUGE3D::GIStream,105

TRIANGLES
GAUGE3D::GModel::Render-

Info::RenderSet,182
TRUNCATE

GAUGE3D::GDiskFile,61

GAUGE3D::GFileSystem,81
Truncate

GAUGE3D::GDiskFile,60
GAUGE3D::GFile,71
GAUGE3D::GStringFile,206

TryLock
GAUGE3D::GMutex, 137

tSeekType
GAUGE3D::GFileSystem,81
GAUGE3D::GIStream,105
GAUGE3D::GOStream,150
GAUGE3D::GRawIStream,171
GAUGE3D::GRawOStream,174

tSubSystems
GAUGE3D::GEngine,67

tTime
common,20

tWriteMode
GAUGE3D::GOStream,150

Type
GAUGE3D::GInputMessage,

100

u
GAUGE3D::GLine,119

uchar
common,17

uint
common,16

uint16
common,17

uint32
common,17

uint64
common,17

uint8
common,17

ulong
common,17

UnicodeData
GAUGE3D::GString,204

Unlock
GAUGE3D::GMutex, 138

UnMap
GAUGE3D::GFileSystem,84

ushort
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common,16

v
GAUGE3D::GLine,119

Value
GAUGE3D::GInputMessage,99

VERTEX POSITION
GAUGE3D::GModel::Render-

Info::RenderSet,181
VERTEX TEXCOORD

GAUGE3D::GModel::Render-
Info::RenderSet,181

VIDEO
GAUGE3D::GEngine,67

w
GAUGE3D::GQuaternion,166

WaitForInput
GAUGE3D::GIStream,108
GAUGE3D::GRawIStream,171

WARNING
GAUGE3D::GMessageBox,124

WorkingDir
GAUGE3D::GFileSystem,78

WRITE
GAUGE3D::GFile,72
GAUGE3D::GFileSystem,80

Write
GAUGE3D::GFileLoader,75
GAUGE3D::GFileSystem,82
GAUGE3D::GOStream, 148,

149, 152
GAUGE3D::GRawOStream,173

WriteMode
GAUGE3D::GOStream,149, 153

X
GAUGE3D::GVector,224

x
GAUGE3D::GQuaternion,166
GAUGE3D::GVector,225

y
GAUGE3D::GQuaternion,166
GAUGE3D::GVector,225

YES

GAUGE3D::GMessageBox,124
YES NO

GAUGE3D::GMessageBox,124
YES NO CANCEL

GAUGE3D::GMessageBox,124

z
GAUGE3D::GQuaternion,166
GAUGE3D::GVector,225

Zoom
GAUGE3D::GCamera,50
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