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TEXTURE FUNCTIONS mgNewTexture

mgNewTexture

NAME
mgNewTextur e - creates a new entry in a database’ s texture palette.

SYNOPSIS

#include lapistruc.h

mgbool mgNewTexture (mgrec*db, int index, unsigned char *texels, char *name, mgrec*rec, int x, int
y);

DESCRIPTION

Given a database node db, a texture palette index index, an array of texels texels, a texture name name, a
record pointer rec, and a palette positiion x y, mgNewT extur e creates a new texture in the database’ s texture
palette with the name name and at the position (X, y) with the given texels. A pointer to the texture record is
returned if creation is successful, otherwise mgNULL is returned.

ARGUMENTS

db the database node.

index the index of the new texture palette entry.

texels the array of texels that make up the texture image.

name the name of the texture.

rec the returned texture record pointer.

X the X position in the texture palette.

y the Y position in the texture palette.
RETURNS

rec the new texture record.

mgbool returns mgT RUE if texture creation is successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgCopyT exture, mgDeleteT extur e, mgReplaceTexture.

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgCopyTexture

NAME
mgCopyTexture - makes a copy of atexture palette entry.

SYNOPSIS
#include lapitexture.h
int mgCopyTexture ( mgrec *dstDb, mgrec *srcDb, char *newTextureName, int srclndex );

DESCRIPTION

mgCopy T extur e makes a new texture palette entry from a source database, srcDb, and index, srcindex, and
loads it in the destination database's texture palette using the first available index and the given
newTextureName. It returns the index of the new entry. The texture can be copied from one database to
another, or it can be copied to a new index in the same database by specifying the same database for dstDb

and srcDb.

ARGUMENTS
dstDb the database to which the texture is to be copied.
srcDb the database from which the texture isto be copied.
newTextureName

the name of the new entry (the copy).
sreindex  theindex of the texture palette entry to be copied.

RETURNS
int returns the index of the copy if the texture was successfully copied; otherwise returns -1.

ACCESS LEVEL
Level 2

SEE ALSO
mgCopyTextur ePalette.

COPYRIGHT
Copyright O 1996 Multigen, Inc.
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mgCopyTexturePalette

NAME
mgCopy T extur ePalette - copies atexture palette from one database to another.

SYNOPSIS
#include lapitexture.h
mgbool mgCopyTexturePalette ( mgrec *dstDb, mgrec *srcDb )

DESCRIPTION
mgCopy T extur ePalette copies the texture palette of one database (srcDb) to another database (dstDDb).

ARGUMENTS
dstDb the database to copy the palette to.
srcDb the database to copy the palette from.
RETURNS

mgbool returns mgT RUE if the copy was successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgCopyTexture.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgDeleteTexture

NAME
mgDeleteT extur e - deletes an entry from a database’ s texture palette.

SYNOPSIS
#include lapitexture.h
void mgDeleteT exture ( mgrec *db, int index );

DESCRIPTION

mgDeleteT extur e deletes a texture palette entry, specified by its index, from the given database’s texture
palette.

ARGUMENTS

db a database node.
index the index of the texture palette entry to delete.

ACCESS LEVEL
Level 2

SEE ALSO
mgReplaceTexture

COPYRIGHT
Copyright [0 1996 Multigen, Inc.



TEXTURE FUNCTIONS mgFlipimage
mgFlipimage

NAME
mgFlipl mage - flips an image about its u-axis.

SYNOPSIS
#include lapicolor.h
int mgFliplmage ( unsigned char *pixels, int width, int height, int type);

DESCRIPTION

mgFlipl mage flips an image about its u-axis. Thisis useful for converting an image with an origin in the
upper-left corner to one with an origin in the lower-left corner (the orientation used by MultiGen, IRIS GL
and OpenGL). mgFlipl mage can also be used to perform the opposite conversion.

ARGUMENTS
pixels apointer to the image pixels.
width the width of the image.
height the height of the image.
type the image type.
0= Not Used.
1= Not Used.
2 =Intensity (1 channel)
3 = Intensity-Alpha (2 channels)
4 = RGB (3 channels)
5=RGBA (4 channels)
RETURNS
int returns a status code:
TXTIO_NO_ERROR = 0 = Success.
TXTIO_MALLOC_ERR =-1=Memory Allocation Failure.
pixels returns the image pixels.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadl mage, mgWritel mage.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgGetFirstTexture
mgGetNextTexture

NAME
mgGetFirstTexture - getsthe first texture in a database’ s palette.
mgGetNextTexture - gets successive textures in a database' s pal ette.

SYNOPSIS
#include lapitexture.h
mgbool mgGetFirstTexture ( mgrec* db, int *index, char *textureName;
mgbool mgGetNextTexture ( mgrec* db, int *index, char *textureName;

DESCRIPTION

mgGetFirstTextur e gets the index and name of thefirst texture in a database’ s palette. mgGetNext T exture

gets the indices and names of the remainder of the textures in the palette after mgGetFirstTextureis used.
EXAMPLE

int index;

mgrec *db;

char name[ 2007;

if (mgGetFirstTexture (db, &index, name)) {

while ( mgGetNextTexture (db, &index, name) ) {

}
}
ARGUMENTS
db a database record.
index the address of the index variable.
name the name of the texture.
RETURNS

mgbool returns mgT RUE if atexture is found; otherwise returns mgFALSE. mgFAL SE should be
used to flag the end of the traversal.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetTextureName, mgGet T extur el ndex.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgGetTextureAttributes

NAME
mgGetTextur eAttributes - gets the attributes record for a texture palette entry.

SYNOPSIS
#include lapitexture.h
mgbool mgGetTextureAttributes ( mgrec* db, int index, mgrec *rec);

DESCRIPTION
mgGet T extur eAttributes gets the attributes record for an entry specified by itsindex in the given database’ s
texture pal ette.
ARGUMENTS
db a database node.
index the index of the texture palette entry.
rec a pointer to the attributes record.
RETURNS
mgbool returns mgT RUE if the attributes are found; otherwise returns mgFAL SE.
rec returns the attributes record.

ACCESS LEVEL
Level 1

SEE ALSO
mgSet T extur eAttributes.

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgGetTextureCount

NAME
mgGet T extureCount - gets the number of entriesin a database’ s texture palette.

SYNOPSIS
#include lapitexture.h
int mgGetTextureCount ( mgrec* db );

DESCRIPTION

mgGetTextureCount returns the number of entries in a database’ s texture palette.
ARGUMENTS

db a database node.
RETURNS

int returns the number of entries in the texture palette, or -1 on failure.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetTextureSize, mgGet TextureT otal Size.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgGetTexturelndex

NAME
mgGetTexturel ndex - Gets the index of atexture palette entry from its name.

SYNOPSIS
#include lapitexture.h
int mgGetTexturelndex ( mgrec* db, char* name);

DESCRIPTION
mgGetTexturelndex returns the index of a texture palette entry with the given name from the given
database’ s texture palette.
ARGUMENTS
db a database node.
name the name of the texture palette entry.
RETURNS
int returns the index of the texture palette entry, or returns-1 if no entry with the specified nameis

found in the specified database’ s texture pal ette.

ACCESS LEVEL
Level 1

SEE ALSO
mgGet TextureName, mgGetFirstTexture, mgGetNext T extur el nPalette.

COPYRIGHT
Copyright 0 1996 Multigen, Inc.
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mgGetTextureName

NAME
mgGet T extureName - Gets the name of atexture palette entry.

SYNOPSIS
#include lapitexture.h
char * mgGetTextureName ( mgrec* db, int index );

DESCRIPTION

mgGetTextureName returns the name of an entry from a given database’ s texture palette. NOTE: This
function returns a pointer to the actual string. This pointer should NOT be freed.

ARGUMENTS
db a database node.
index the index of the texture palette entry.
RETURNS
char* returns the name of the texture, or returns mgNUL L if atexture with the specified index is not

found in the database’ s texture pal ette.

ACCESS LEVEL
Level 1

SEE ALSO
mgGet Textur el ndex, mgSet T extureName, mgGetFirstTexture, mgGetNextTexture.

COPYRIGHT
Copyright 0 1996 Multigen, Inc.
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mgGetTexturePosition

NAME

mgGet T extur ePosition - gets the position of a texture palette entry.

SYNOPSIS

#include lapitexture.h

mgbool mgGet T exturePosition ( mgrec* db, int index, int *x, int *y );
DESCRIPTION

mgGet T extur ePosition gets the position of the lower left corner (as displayed in MultiGen) of an entry ina
given database' s texture palette. The position isrelative to the lower |eft corner of the palette.

ARGUMENTS

db a database node.

index the index of the texture palette entry.

X, Y pointersto the x & y variables. x & y arefilled with the lower |eft corner of the image
RETURNS

mgbool returns mgT RUE on success and if the texture was found in the database’ s palette; otherwise

returns mgFAL SE.
X, Y the x & y position of the lower |eft corner of the image.

ACCESS LEVEL
Level 1

SEE ALSO

mgSet T extur ePosition.

COPYRIGHT
Copyright O 1996 Multigen, Inc.
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mgGetTextureSize

NAME
mgGet T extureSize - gets the size of atexture.

SYNOPSIS
#include lapitexture.h
int mgGetTextureSize ( mgrec* db, int index);

DESCRIPTION
mgGet T extur eSize returns the size (in bytes) of the image from one of the texture palette entries of a given
database.
ARGUMENTS
db a database node.
index the index of the texture.
RETURNS
int returns the size of the texture, if the texture was found in the database’s palette; otherwise

returns -1.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetTextureCount, mgGet Textur T otal Size.

COPYRIGHT
Copyright 0 1996 Multigen, Inc.
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mgGetTextureTexels

NAME
mgGet TextureT exels - gets a texture palette entry’ s texels.

SYNOPSIS
#include lapitexture.h
unsigned char * mgGetTextureT exels ( mgrec* db, int index );

DESCRIPTION

Given adatabase node, db, and atexture palette entry defined by index, mgGet T extur eT exels getsthetexels
for an entry from the database's texture palette.  This function returns a pointer to the texels in memory.
NOTE: Thisfunction returns a pointer to the actual texels. This pointer should NOT be freed.

ARGUMENTS
db a database node.
index the index of the texture palette entry.
RETURNS
mgbool returns a pointer to the entry’s texels; or on failure, or if the specified entry cannot be found,
returnsmgNULL.

ACCESS LEVEL
Level 1

SEE ALSO
mgSetTextur eT exels.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgGetTextureTotalSize

NAME
mgGetTextureT otal Size - Gets the total memory usage (size in bytes) of a database’ s textures.

SYNOPSIS
#include lapitexture.h
int mgGetTextureTotalSize (mgrec* db);

DESCRIPTION

mgGetTextureTotalSize returns the total size, in bytes, of the images from all of the given database’s
texture pal ette entries.

ARGUMENTS
db a database node.
RETURNS
int returns the size in bytes; or returns or returns -1 on failure.

ACCESS LEVEL
Level 1

SEE ALSO
mgGet TextureCount, mgGetTextur eSize.

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mglnsertTexture

NAME

mgl nsertTexture - loads atexture and creates a new entry in a database’ s texture palette.

SYNOPSIS
#include lapitexture.h
int mglnsertTexture ( mgrec* db, char *filename);

DESCRIPTION

mgl nsertTextureloads atexture and creates a new entry in agiven database’ stexture palette. Thisfunction
automatically positions the texture in the texture palette such that no other textures are covered, and assigns
an index to the texture. Theindex of the new textureis returned.

ARGUMENTS
db a database node.
filename  the name of the texturefile to load.
RETURNS
int returns the assigned index of the new entry when the texture is inserted successfully; otherwise
returns -1.

ACCESS LEVEL
Level 1

SEE ALSO
mgReadTexture, mgl nsertTextureAndAlpha, mgReadTextureAndAlpha, mgWriteTexture.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mglsTextureDefault

NAME
mgl sT extureDefault - finds out if the default pattern has been assigned to a texture palette entry.

SYNOPSIS
#include lapitexture.h
mgbool mglsTextureDefault ( mgrec* db, int index );

DESCRIPTION

If the load of atexture palette entry fails (dueto file open failure, etc.), a default pattern (ablack X on awhite
background) is substituted. mgl sT extur eDefault returns mgT RUE if the specified texture palette entry has

the default pattern.
ARGUMENTS
db a database node.
index the index of the texture palette entry in question.
RETURNS
mgbool returns mgT RUE if the texture has the default texels; returns mgFAL SE and sets an error on
failure.

ACCESS LEVEL
Level 1

SEE ALSO
mgl sTextur el nPalette.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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TEXTURE FUNCTIONS mglsTexturelnPalette

mglsTexturelnPalette

NAME
mgl sT extur el nPalette - indicates whether or not atexture isin a database’ s texture palette.

SYNOPSIS
#include lapitexture.h
mgbool mglsTexturel nPalette ( mgrec* db, char *name);

DESCRIPTION

mgl sTexturelnPalette returns mgT RUE if thereisan entry in the given database’ s texture palette with the
given name.

ARGUMENTS

db a database node.
name the name of the texture in question.

RETURNS

mgbool returns mgT RUE if the texture isin the database’ s texture pal ette; returns mgFAL SE and sets
an error on failure.

ACCESS LEVEL
Level 1

SEE ALSO
mgl sTextur eDefault, mgGet TextureCount.

COPYRIGHT
Copyright 0 1996 Multigen, Inc.
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mgReadlmage

NAME
mgReadl mage - reads an image from disk.

SYNOPSIS

#include lapitexture.h
int mgReadl mage ( char *filename, unsigned char **pixels, int *type, int *width, int *height);

DESCRIPTION

Given an image file name, mgReadl mage reads an image from disk into apre-allocated array of pixels. The
image type, height, and width are returned through arguments. A texture read status code is returned.

ARGUMENTS

filename  the name of the image file on disk.

pixels a pointer to the image pixels.

type apointer to the image type

width the width of the image.

height the height of the image.

RETURNS

int returns a status code:
TXTIO_NO_ERROR = 0 = Success.
TXTIO_MALLOC_ERR = -1 = Memory Allocation Failure.
TXTIO_OPEN_ERR =-2 = Can’t Open File or File Not Found.
TXTIO_READ_ERR =-3 = Read Error.
TXTIO_SEEK _ERR =-5 = File Seek Error.
TXTIO_BAD_FILE_TYPE = -6 = Unknown File Type.
TXTIO_IMAGE_TOO _BIG =-7 =Image Too Large.
TXTIO_BAD_DATA =-8 = Bad Datain Image File Header.

pixels returns the image pixels.

type returns the image type
0 = Unused.
1= Unused.
2 = Intensity (1 channel).
3 = Intensity-Alpha (2channels).
4 = RGB (3 channels).
5=RGBA (4 channels).

width returns the width of the image.

height returns the height of the image.

18



TEXTURE FUNCTIONS mgReadlmage

ACCESS LEVEL
Level 1

SEE ALSO
mgWritel mage, mgReadl mageHeader, mgRead T exture, mglnsertTexture.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgReadlmageAttributes

NAME
mgReadl mageAttributes - reads an image’ s attributes file from disk.

SYNOPSIS
#include lapitexture.h
mgbool mgReadl mageAttributes ( char* filename, mgrec* rec);

DESCRIPTION

mgReadl mageAttributes reads an image's attributes file from disk and fills an attributes record. The
imageFileName passed to this function is the name of the image file. The attributes file name is filename
appended with “ attr”.

ARGUMENTS

filename  the name of the image on disk.

rec apointer to the attributes record to fill.
RETURNS

mgbool returns mgTRUE if thefileis read successfully; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgReadl mage, mgWritel mageAttributes.

COPYRIGHT
Copyright 0 1996 Multigen, Inc.
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TEXTURE FUNCTIONS mgReadlmageHeader

mgReadlmageHeader

NAME

mgReadl mageHeader - reads the header information from an imagefile.

SYNOPSIS

#include lapitexture.h

int mgReadl mageHeader ( char *filename, int *type, int *width, int *height );
DESCRIPTION

mgReadl mageHeader reads the header information of an image from the specified filename. The header
information (type, width, and height) are returned, as well as status.

ARGUMENTS

filename  the name of theimage file on disk.

type apointer to the image type

width apointer to the width return variable.

height apointer to the height return variable.

RETURNS

int returns a status code:
TXTIO_NO_ERROR = 0 = Success.
TXTIO_MALLOC ERR =-1=Memory Allocation Failure.
TXTIO_OPEN_ERR =-2 = Can't Open File or File Not Found.
TXTIO_READ_ERR =-3 = Read Error.
TXTIO_SEEK_ERR = -5 = File Seek Error.
TXTIO_BAD_FILE TYPE =-6 = Unknown File Type.
TXTIO_BAD_DATA =-8 = Bad Datain Image File Header.

type returns the image type
0 = Unused.
1= Unused.
2 = Intensity (1 channdl).
3 = Intensity-Alpha (2channels).
4 = RGB (3 channels).
5=RGBA (4 channels).

width returns the width of the image.

height returns the height of the image.

ACCESS LEVEL
Level 1

SEE ALSO
mgReadl mage, mgWritel mage.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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TEXTURE FUNCTIONS mgReadTexture

mgReadTexture

NAME
mgReadTextur e - |oads a texture palette entry from a given file.

SYNOPSIS
#include lapitexture.h
mgbool mgReadTexture ( mgrec* db, char *filename, int index, int x, inty);

DESCRIPTION

mgReadT extur e loads a texture (image and attributes) into a database’ s texture palette at the specified index
and location. The location (X, y) is the location of the lower left corner of the texture (as displayed in
MultiGen) relative to the lower left corner of the palette. The attributes are read from thefile specified by the
texture file name appended with “.attr”. If there is no attributes file, default attributes are assigned.

ARGUMENTS
db a database node.
filename  the name of the texture file on disk.
index the index to assign to the texture palette entry.
X, Y the position of the texture in the palette.
RETURNS

mgbool returns mgT RUE if the image is read successfully; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO

mgReadTextureAndAlpha, mglnsertTexture, mginsertTextureAndAlpha, mgWriteTexture,
mgReadl mage.

COPYRIGHT
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NAME

mgReadTextureAndAlpha
mglnsertTextureAndAlpha

mgReadTextureAndAlpha - loads a texture and alpha mask as a single texture palette entry. User defines
the texture palette position, X,y and texture palette index.

mgl nsertTextureAndAlpha - loads a texture and alpha mask as a single texture palette entry at a specified
index. Texture palette position is assigned automatically.

SYNOPSIS

#include lapitexture.h

mgbool mgReadTextureAndAlpha ( mgrec* db, char *textureFileName, char *alphaFileName, char
*mergeT extureName, int index, int x, inty);

mgbool mglnsertTextureAndAlpha ( mgrec* db, char *textureFileName, char *alphaFileName, char
*mergeT extureName);

DESCRIPTION

ARGU

mgl nsertTextureAndAlpha loads atexture and alphamask (stored on disk as two separate image files) into
a database' s texture palette at the specified index. The texture and alpha are merged into a single texture and
assigned the given index. The merged textureisidentified in the palette by mergeTextureName. Thisfunction
automatically positions the texture so no other textures are covered.

mgReadTextureAndAlpha acts in the same way, but adds a user-defined position, X,y and index. The
location (X, y) isthe location of the lower |eft corner of the texture in the palette (as displayed in MultiGen)
relative to the lower left corner of the palette.

MENTS

db adatabase node.
textureFileName
the name of the texture file on disk.

alphaFileName
the name of the alpha mask file to load.
mer geT extureName
the name to associate with the merged texture.
index the index to assign to the texture palette entry (mgReadTextureAndAlpha only).
X, Y the position of the entry in the palette (mgRead T extur eAndAlpha only).
RETURNS

mgbool returns mgT RUE if the image is read successfully; otherwise returns mgFAL SE.

ACCESS LEVEL

SEE A

Level 1

LSO
mgReadTexture, mglnsertTexture, mgWriteT exture.

COPYRIGHT

Copyright [0 1996 Multigen, Inc.
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mgReadTexturePalette

NAME
mgReadTextur ePalette - reads a texture palette file from disk.

SYNOPSIS
#include lapitexture.h
int mgReadTexturePalette ( mgrec* db, char *filename);

DESCRIPTION

Given adatabase node, db, mgReadT extur ePal ette loads the textureslisted in atexture pa ettefile, filename,
into the database’s texture palette. If the database's existing texture palette contains entries with the same
indices asthe onesin the texture pal ettefile, the new entries overwrite the ones currently in the texture pal ette.
Thereturn value is the number of entries |oaded.

ARGUMENTS

db a database node.
filename  thetexture palette file name.

RETURNS
int returns the number of textures loaded if successful; otherwise returns -1.

ACCESS LEVEL
Level 1

SEE ALSO
mgWriteT extur ePalette.

COPYRIGHT
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mgReplaceTexture

NAME
mgReplaceT extur e - replaces a texture palette entry with atexture from a given file.

SYNOPSIS
#include lapitexture.h
mgbool mgReplaceT exture ( mgrec *db, int index, char *filename);

DESCRIPTION

mgReplaceT extur e replaces atexture pal ette entry specified by index with an image and attributesfrom files
specified by filename (the attributesfileisfilename appended with " .attr"). If thereisno attributesfile, default
attributes are used.

ARGUMENTS
db a database node.
index the index of the texture palette entry.

filename  thetexture filename.

RETURNS
mgbool returns mgT RUE if the entry was replaced successfully; otherwise mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadTextureAndAlpha, mgReadTexture.

COPYRIGHT
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mgSetTextureAttributes

NAME
mgSetTextur eAttributes - sets the attributes of atexture palette entry.

SYNOPSIS
#include lapitexture.h
void mgSetTextureAttributes ( mgrec *db, int index, mgrec *att_rec);

DESCRIPTION

Given a database node, db, and atexture palette entry specified by index, mgSet T extur eAttributes sets the
attributes record of the texture palette entry to the given attributes record, att_rec.

ARGUMENTS
db a database node.
index the index of the texture palette entry.
att rec a pointer to the attributes record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGet Textur eAttributes.

COPYRIGHT
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mgSetTextureName

NAME
mgSetTextureName - sets the name of atexture palette entry.

SYNOPSIS
#include lapitexture.h
mgbool mgSetTextureName ( mgrec *db, int index, char *textureName);

DESCRIPTION
mgSet T extur eName sets the name of the texture palette entry, specified by index, to textureName.

ARGUMENTS

db a database node.
index the index of the texture palette entry.
textureName

the new name of the texture.

RETURNS
mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGetTextureName.

COPYRIGHT
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mgSetTexturePosition

NAME
mgSet T extur ePosition - sets the position of atexture palette entry.

SYNOPSIS
#include lapitexture.h
mgbool mgSet TexturePosition ( mgrec *db, int index, int x, inty);

DESCRIPTION

mgSetTextur ePosition sets the position of the lower left corner of the specified texture palette entry in a
database’ s palette (as displayed in MultiGen). The position isrelative to the lower |eft corner of the palette.

ARGUMENTS
db rec a database node.
index the index of the texture palette entry.
X, Y the position of the texture.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGet T extur ePosition.

COPYRIGHT
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mgSetTextureTexels

NAME
mgSetTextur eT exels - sets the texels of atexture palette entry.

SYNOPSIS
#include lapitexture.h
mgbool mgSetTextureTexels ( mgrec *db, int index, unsigned char *texels);

DESCRIPTION

mgSetTextur eT exels sets the texels for the texture palette entry specified by index. The width, height, and
type of the new image must match the width, height, and type of the origina image.

ARGUMENTS
db a database node.
index the index of the texture palette entry.
texels apointer to the new texels.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGetTextureT exels.

COPYRIGHT
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mgWritelmage

NAME
mgWritel mage - writes an image to disk.

SYNOPSIS
#include lapitexture.h
int mgWritel mage ( char *filename, unsigned char *pixels, int type, int width, int height, int compress

):

DESCRIPTION

mgWritel mage writes an image to disk in the SGI RGB format using the given filename. If the compress
flag ismgT RUE, the image is compressed using SGI’ s run-length encoding scheme.

ARGUMENTS

filename  the name of the image file on disk.
pixels the image pixels.
type the image type.
0 = Unused.
1 = Unused.
2 = Intensity (1 channel).
3 = Intensity-Alpha (2channels).
4 = RGB (3 channels).
5=RGBA (4 channels).
width the image width.
height the image height.
compress  aflag specifying whether or not to compress the image.

RETURNS

int returns a status code:
TXTIO_NO_ERROR = 0 = Success.
TXTIO_MALLOC_ERR = -1 = Memory Allocation Failure.
TXTIO_OPEN_ERR =-2 = Can't Open File, File Not Found, or no Write Permission.
TXTIO_WRITE_ERR = -4 = Write Error.
TXTIO_SEEK_ERR = -5 = File Seek Error.

ACCESS LEVEL
Level 2

SEE ALSO

mgReadl mage, mgReadl mageHeader, mgWriteT exture.

COPYRIGHT
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mgWritelmageAttributes

NAME
mgWritel mageAttributes - writes image attributes to disk.

SYNOPSIS
#include lapitextures.h
mgbool mgWritel mageAttribute ( char *filename, mgrec *rec);

DESCRIPTION

mgWritel mageAttribute writes an image’s attributes file to disk using the given filename appended with
"attr.

ARGUMENTS

filename  theimage attributes file name, without the extension “.attr”.
rec a pointer to the image attributes record.

RETURNS
mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadl mageAttributes, mgWritel mage.

COPYRIGHT
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mgWrite Texture

NAME
mgWriteT exture - writes atexture palette entry to disk.

SYNOPSIS
#include lapitexture.h
mgbool mgWriteTexture ( mgrec* db, int index, char* filename);

DESCRIPTION

mgWriteT extur e writes the specified texture image to disk, in SGI’s RGB format, using the given filename,
and writes the attributes to disk using the given filename appended with “.attr”.

ARGUMENTS
db a database node.
index the texture palette index.

filename  the name of the texture file on disk.

RETURNS
mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgWritel mage, mgReadTexture.
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mgWriteTexturePalette

NAME
mgWriteT extur ePalette - writes the contents of a database’ s texture palette to disk.

SYNOPSIS
#include lapictexture.h
mgbool mgWriteTexturePalette ( mgrec* db, char *paletteFileName);

DESCRIPTION
mgWriteT extur ePalette writes an ascii file listing the textures in the specified database’ s palette.

ARGUMENTS

db a database node.

name the texture palette file name.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadTextur ePalette.
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mgGetFirstTextureMappinginPalette
mgGetNextTextureMappinglnPalette

NAME
mgGetFirstTextureM appingl nPalette - gets the first texture mapping in a database’ s palette.
mgGetNextTextureM appingl nPalette - gets successive texture mappings in a database’ s pal ette.

SYNOPSIS
#include mgapitxtrmap.h
mgbool mgGetFirstTextureM appingl nPalette ( mgrec* db, int *index, char *name);
mgbool mgGetNextTextureM appingl nPalette ( mgrec* db, int *index, char *name);

DESCRIPTION

mgGetFirstTextureM appingl nPalette gets the index and name of the first texture mapping in a database’s
palette. mgGetNext TextureM appingl nPalette gets the indices and names of the remainder of the texture
mappings in the palette after mgGetFir stTextureM appingl nPalette is used.
EXAMPLE
int index;
mgrec *db;
char name[ 200];
if (mgGetFirstTextureM appinglnPalette ( db, &index, name) ) {
while ( mgGetNextTextureM appingl nPalette ( db, &index, name) ) {

}
}
ARGUMENTS
db a database record.
index the address of the index variable.
name the name of the texture.
RETURNS

mgbool returns mgT RUE if atexture is found; otherwise returns mgFALSE. mgFAL SE should be
used to flag the end of the traversal.

ACCESS LEVEL
Level 1

SEE ALSO
mgGet T extur eM appingName
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mgGetTextureMappingMatrix

NAME
mgGetTextureM appingMatrix - gets the mapping defined by index, and puts the mapping’s matrix into
matrix.

SYNOPSIS

#include mgapitxtrmap.h
mgbool mgGetTextureMappingMatrix ( mgrec* db, int *index, double matrix[4][4] );

DESCRIPTION

mgGetTextureM appingMatrix gets the mapping defined by index, and puts the mapping's matrix into
matrix. The result is suitable for use with OpenGL’s gl TexGen function linear mappings. The matrix isonly
valid for 3 point put and 4 point put mappings.

gets the mapping defined by index, and puts the mapping’s matrix into matrix.

EXAMPLE
int index;
mgrec *db;
double matrix[4][4];
if (mgGetTextureMappingType(db, index)==1) || (mgGetTextureMappingType (db, index ) ==2))

{
if( mgGetTextureM appingMatrix ( db, index, matrix ) )

{
I* Do Stuff */

}
}

ARGUMENTS

db adatabase record.
index the mapping’ s index.
matrix amatrix to fill.

RETURNS
mgbool returns mgT RUE if avalid matrix is found; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetTextureM appingName
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mgGetTextureMappingName

NAME
mgGet TextureM appingName - gets the name of a texture mapping.

SYNOPSIS

#include mgapitxtrmap.h
char * mgGetTextureM appingName ( mgrec* db, int *index, char *textureName;

DESCRIPTION
mgGet TextureM appingName returns the name of a texture mapping.

EXAMPLE
int index;
mgrec *db;
char* name;
name = mgGetFirstTexturelnPalette ( db, index, ) )

ARGUMENTS
db a database record.
index the address of the index variable.
RETURNS
char * returns a pointer to the mapping name if a mapping is found and the mapping has a name;;

otherwise returns mgNUL L .

ACCESS LEVEL
Level 1

SEE ALSO
mgGetTextureM appingType
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mgGetTextureMappingType

NAME
mgGet TextureM appingType - gets the mapping type of atexture.

SYNOPSIS

#include mgapitxtrmap.h
int mgGetTextureM appingType ( mgrec* db, int *index);

DESCRIPTION

mgGet T extureM appingType gets the texture mapping type. The returned types are:

0 = Error

1 = 3 point put

2 =4 point put

3 = Not implemented
4 = Spherical project
5 = Radial project

6 = Not implemented

EXAMPLE
int index;
mgrec *db;
switch ( mgGetTextureM appingType (db, index )
{
case 1:
/* 3 point put */
break;
case 2:
[* 4 point put */
break;
case 4
/* Shperical project */
break;
case 5:
/* Radial project */
break;
default:
[* error */
break;
}

ARGUMENTS

db a database record.
index the address of the index variable.
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RETURNS

int returns the mapping type if atextureis found; otherwise returns 0.

ACCESS LEVEL
Level 1

SEE ALSO
mgGet T extureM appingName
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mglsTextureMappinginPalette

NAME
mgl sTextureM appingl nPalette - determinesif atexture mapping isin a database's pal ette.

SYNOPSIS

#include mgapitxtrmap.h
mgbool mglsTextureM appinglnPalette ( mgrec* db, int index );

DESCRIPTION

mgl sTextureM appingl nPalette reports when a mapping with the given index isin the pal ette of a database,
and when the given index is not found.

EXAMPLE

int index;

mgrec *db;

if ( mglsTextureMappinglnPalette (db, index ) )

{

/* Do Stuff */

}
ARGUMENTS

db a database record.

index the index of the texture mapping.
RETURNS

mgbool returnsmgT RUE if atexture mapping isfound; otherwise returnsmgFAL SE. Onerror, returns

mgFAL SE and sets an api error.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstTextureM appingl nPalette, mgGetNext T extureM appingl nPalette
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mgDeleteComment

NAME
mgDeleteComment - deletes the comment string of a node record.

SYNOPSIS
#include lapiattr.h
mgbool mgDeleteComment (mgrec* rec);

DESCRIPTION

mgDeleteComment deall ocates the memory used (if any) by the comment string of the node record rec. Note
that vertex node records do not have comment strings.

ARGUMENTS

rec points to the node record whose comment string is to be deleted.
RETURNS

mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO

mgGetComment, mgSetComment
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mgGetAttList

NAME
mgGetAttList - gets the values of record attributes using the var ar gs argument style

SYNOPSIS

#include lapiattr.h
int mgGetAttList ( mgrec* rec, <att_code>, <att_var>, ..., mgNULL );

DESCRIPTION

Givenarecord, rec, and alist of attribute code/variable pairs, mgGetAttList getsthe values of rec’ sattributes
named by the attribute codes and stores them in the corresponding attribute variables. It is the caller's
responsibility to ensure that sufficient storage is allocated for each of the attribute values. rec cannot be a
value record.

Variable-length argument lists cannot be type-checked by the compiler, so using varargs functions can be a
source of bugs. Be sure to end all of your argument lists with mgNULL and be sure that the type of each
argument is as expected.

ARGUMENTS
rec points to the record from which to get values.
att_ code the attribute typecode.
att_var the pointer to the returned attribute value.
RETURNS
int returns the number of attribute code/variable pairs evaluated.
att_var returns the returned attribute value.
EXAMPLE

mgrec *poly_rec;
short poly_texture;
short poly_material;

mgGetAttList (poly_rec,
fltPolyMaterial, & poly _material,
fltPoly Texturel, & poly_texture,
mgNULL);

ACCESS LEVEL
Level 1

SEE ALSO
mgSetAttL ist
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mgGetAttBuf

NAME
mgGetAttBuf - gets consecutive values from an attribute record and store them in a data buffer.

SYNOPSIS
#include lapiattr.h
mgbool mgGetAttBuf ( mgrec* rec, mgcode fcode, void *buf );

DESCRIPTION

Given arecord, rec, mgGetAttBuf gets the values of the attribute fcode from rec and stores those valuesin
the data buffer buf. Itisthe caller's responsibility to ensure that sufficient storageis allocated.

This routine is used for setting all the attribute values of a record, with the condition that the attributes are
consecutive as defined by the data dictionary. Note: simple records such as fltlcoord and fltMatrix are
guaranteed to be stored consecutively; more complex records are not. Exercise caution when using this

routine.
ARGUMENTS

rec points to the record from which to get values.

fcode the attribute code.

buf pointsto the storage area for the attribute values.
RETURN

mgbool returns mgT RUE if datais stored in the buffer; otherwise returns mgFAL SE.

buf the attribute values, stored in a contiguous buffer.
EXAMPLE

mgrec *poly_rec;

double mtx[16];

mgGetAttBuf (poly_rec, fltMatrix, mtx);

ACCESS LEVEL
Level 1

SEE ALSO
mgSetAttBuf
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mgGetAttRec

NAME

mgGetAttRec - gets a pointer to one of arecord’ s attribute records.

SYNOPSIS
#include lapiattr.h
mgbool mgGetAttRec ( mgrec* rec, mgcode fcode, mgrec *rec_out );

DESCRIPTION

Given a record, rec, mgGetAttRec gets a pointer to the attribute record fcode from rec and stores it in
rec_out.

mgGetAttRec isused for retrieving an attribute record as opposed to an attribute value. Use mgGetAttList
to retrieve an attribute value.

ARGUMENTS
rec points to the record from which to get the attribute record.
fcode the attribute record code.
rec_out points to the attribute record.
RETURNS
mgbool returns mgT RUE if returning an attribute record pointer; otherwise returns mgFAL SE.
rec_out returns the attribute record pointer.
EXAMPLE

mgrec * group_rec;
mgrec *att_rec;

int bound_type;

mgGetAttRec (group_rec, fltBoundingBox, att_rec);
mgGetAttList ( att_rec, fltBoundingType, bound type, mgNULL );

ACCESS LEVEL
Level 1

SEE ALSO
mgSetAttRec, mgGetAttList, mgGetAttBuf, mgGetAttXmBuf
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mgSetAttBuf

NAME
mgSetAttBuf - using a data buffer, sets the values of consecutive attributes.

SYNOPSIS
#include lapiattr.h
mgbool mgSetAttBuf ( mgrec* rec, mgcode fcode, void *buf );

DESCRIPTION

Given arecord, rec, mgSetAttBuf sets the values of the attribute named by fcode from buf. Thisroutineis
used to set all the attribute values of arecord with the condition that the attributes are consecutive as defined
by thedatadictionary. Note: simplerecords such asfltlcoord and fltMatrix values are guaranteed to be stored
consecutively; more complex records are not. Exercise caution when using this routine.

ARGUMENTS

rec points to the record in which to set values.

fcode the code of the attribute to be set from buf.

buf the data buffer from which to assign attribute values.
RETURNS

mgbool returns mgT RUE if the attribute values are assigned; otherwise returns mgFAL SE.
EXAMPLE

mgrec *Vvix_rec;
doubleicoordl={ 1.,0.,0.};

mgSetAttBuf (vtx_rec, fltlcoord, icoordl );

ACCESS LEVEL
Level 1

SEE ALSO
mgGetAttBuf
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mgGetAttXmBuf

NAME

mgGetAttXmBuf - gets the current values of transformation record attributes in a data buffer

SYNOPSIS

#include lapiattr.h
mgbool mgGetAttXmBuf ( mgrec* rec, mgcode fcode, void *buf );

DESCRIPTION

Given atransformation record, rec, mgGetAttXmBuf gets the data of the attribute fcode from rec and stores
those values in data buffer buf. Itisthe caller's responsibility to ensure that sufficient storage is alocated.

mgGetAttXmBuf isused for retrieving all the data from a transformation record aggregate attribute.

ARGUMENTS
rec points to the transformation record from which to get values.
fcode the attribute code.
buf points to the storage area for the attribute values.
RETURNS
mgbool returns mgT RUE if datais stored in the buffer; otherwise returns mgFAL SE.
buf returns the transformation record attribute values, stored in a contiguous buffer.
EXAMPLE
mgrec *poly_rec;
double mtx[16];

mgGetAttBuf (poly_rec, fltXmTranslate, mtx);

ACCESS LEVEL
Level 1

SEE ALSO
mgGetAttBuf
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mgGetComment

NAME

mgGetComment - gets a copy of the comment string of a node record.

SYNOPSIS
#include lapiattr.h
char* mgGetComment ( mgrec* rec);

DESCRIPTION

Given a node record, rec, mgGetComment returns a copy of the string that is the node’s comment string.
The storage for the returned string is dynamically allocated by mgGetComment. Use mgSetComment or
mgDeleteComment to change or delete the record’ s actual comment string). Note that vertex node records
do not have comment strings.

Note: the user is responsible for freeing the dynamically allocated memory with mgFree.

ARGUMENTS

rec points to the node record whose comment string is desired.

RETURNS
char* returns a copy of the node's comment string if successful; otherwise returns mgNULL .

ACCESS LEVEL
Level 1

SEE ALSO
mgSetComment, mgDeleteComment
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mgGetName

NAME

mgGetName - gets a copy of the name of a node record.

SYNOPSIS
#include lapiattr.h
char* mgGetName ( mgrec* rec);

DESCRIPTION

Given anode record, rec, mgGetName returns the string that isthe node’ s ID. The storage for the string is
dynamically allocated by mgGetName. Use mgSetName to change the name of arecord. The node record
in question must have a name attribute.

Note: the user is responsible for deallocating the dynamically allocated memory with mgFree.

ARGUMENTS
rec the node record.

RETURNS

char* returns a copy of node’'s name string; otherwise returns mgNULL .

ACCESS LEVEL
Level 1

SEE ALSO
mgGetRecByName, mgSetName
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mgSetAttList

NAME
mgSetAttList - sets the values of record attributes using varargs argument style

SYNOPSIS
#include lapiattr.h
int mgSetAttList ( mgrec* rec, <att_code>, <att_val>,..., mgNULL );

DESCRIPTION

Given arecord, rec, and alist of attribute code/value pairs, <att_code>, <att_val>, mgSetAttList setsthe
values of rec’ s attributes named by the attribute code to corresponding attribute values. rec cannot beavalue
record.

Variable-length argument lists cannot be type-checked by the compiler, so using varargs functions can be a
source of bugs. Be sureto end all of your argument lists with mgNUL L and be sure that the type of each
argument is as expected.

ARGUMENTS

rec points to the record in which to set attribute values.
att code the attribute typecode.
att_val the attribute value.

RETURNS
int returns the number of attribute code/address pairs eval uated.

EXAMPLE

mgrec *poly_rec;
short poly_texture=1;
short poly_materia =1,

mgSetAttList (poly_rec,
fltPolyMaterial, poly_material,
fltPolyTexturel, poly_texture,
mgNULL);

ACCESS LEVEL
Level 1

SEE ALSO
mgGetAttList, mgGetAttBuf, mgSetAttBuf
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mgSetColorRGBA

NAME
mgSetColor RGBA - setsthe attribute values in a fltColorRGBA record.

SYNOPSIS
#include mglapiattr.h
mgbool mgSetColor RGBA (mgrec* rec, mgcode name, float r, float g, float b, float a);

DESCRIPTION

Given arecord and the name of one of itsfltColor RGBA attribute records, mgSetColor RGBA setsther, g,
b, and a attribute valuesin the fltColor RGBA attribute record.

ARGUMENTS
rec points to the record whose fltColor RGBA record is to be set.
name the name of the fltColor RGBA attribute record of rec.

ther value to set in the fltColor RGBA attribute record.

-

g the g valueto set in the fltColor RGBA attribute record.

b the b value to set in the fltColor RGBA attribute record.

a the avalue to set in the fltColor RGBA attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetPackedColor, mgSetNormColor
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mgSetComment

NAME

mgSetComment - assigns a comment string to a node record.

SYNOPSIS
#include lapiattr.h
mgbool mgSetComment (mgrec* rec, char *comment);

DESCRIPTION

mgSetComment allocates space and copies comment into the comment string of the node record rec. Pre-
existing comments are deleted before the new comment space is allocated. Note that vertex node records do
not have comment strings.

ARGUMENTS
rec points to the node record whose comment string isto be set.
comment  the new comment string for the node record.

RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGetComment, mgDeleteComment.
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ATTRIBUTE FUNCTIONS mgSetFcoord

mgSetFcoord

NAME
mgSetFcoord - sets al three attribute valuesin an Fcoord record.

SYNOPSIS
#include lapiattr.h
mgbool mgSetFcoord (mgrec* rec, mgcode hame, float x, float y, float z);

DESCRIPTION

Given a record and the name of one of its fltFcoord attribute records, mgSetFcoord sets the x, y, and z
attribute valuesin the fltFcoor d attribute record.

ARGUMENTS
rec points to the record whose fltFcoor d record is to be set.
name the name of the fltFcoord attribute record of rec.
X the x value to set in the fltFcoor d attribute record.
y they valueto set in the fltFcoor d attribute record.
z the z value to set in the fltFcoord attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetl Coord
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ATTRIBUTE FUNCTIONS mgSeticoord

mgSeticoord

NAME
mgSetl coord - sets al three attribute values in an Icoord record.

SYNOPSIS
#include lapiattr.h
mgbool mgSetlcoord (mgrec* rec, mgcode name, double x, doubley, double 2);

DESCRIPTION

Given a record and the name of one of its fltlcoord attribute records, mgSetlcoord sets the X, y, and z
attribute valuesin the fltl coord attribute record.

ARGUMENTS
rec points to the record whose fltl coor d record is to be set.
name the name of the fltl coord attribute record of rec.
X the x value to set in the fltl coord attribute record.
y they valueto set in the fltl coord attribute record.
z the z value to set in the fltl coor d attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetFCoor d
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ATTRIBUTE FUNCTIONS mgSetName

mgSetName

NAME
mgSetName - assigns a name to a node record.

SYNOPSIS
#include lapiattr.h
mgbool mgSetName (mgrec* rec, char *name);

DESCRIPTION

mgSetName copies hame into the name field of the node record rec. The node record must have a name
attribute as defined by the OpenFlight data dictionary.

ARGUMENTS

rec anode record.

name the new name for the node record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2
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ATTRIBUTE FUNCTIONS mgSetNormColor

mgSetNormColor

NAME
mgSetNormColor - sets attribute valuesin afltNormColor record.

SYNOPSIS
#include lapiattr.h
mgbool mgSetNormColor (mgrec* rec, mgcode name, float r, float g, float b);

DESCRIPTION

Given arecord and the name of one of its fliNormCaolor attribute records, mgSetNormColor setsther, g,
and b attribute values in the fltNormColor attribute record.

ARGUMENTS
rec points to the record whose fltNormColor record isto be set.
name the name of the fltNormColor attribute record of rec.
r the red value to set in the fltNormCaolor attribute record.
g the green value to set in the fltNormColor attribute record.
b the blue value to set in the fltNormColor attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetColorRGBA, mgSetPackedColor.
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ATTRIBUTE FUNCTIONS mgSetPackedColor

mgSetPackedColor

NAME

mgSetPackedColor - sets the attribute valuesin an fltPackedColor record.
SYNOPSIS

#include mgapiattr.h

mgbool mgSetPackedColor (mgrec* rec, mgcode name, unsigned char r, unsigned char g, unsigned
char b);

DESCRIPTION

Given arecord and the name of one of its fltPackedColor attribute records, mgSetPackedColor setsther,
0, b, and a attribute values in the fltPackedColor attribute record.

ARGUMENTS

rec points to the record whose fltPackedColor record isto be set.

name the name of the fltPackedColor attribute record of rec.

r ther value to set in the fltPackedColor attribute record.

g the g value to set in the fltPackedColor attribute record.

b the b valueto set in the fltPackedColor attribute record.

a the avalueto set in the fltPackedColor attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetColorRGBA, mgSetNor mColor
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ATTRIBUTE FUNCTIONS mgSetIPoint

mgSetlPoint

NAME
mgSetl Point - sets all three attribute values in afltl Point record.

SYNOPSIS

#include mgapiattr.h
mgbool mgSetl Point (mgrec* rec, mgcode name, int X, int y);

DESCRIPTION

Given arecord and the name of one of its fltl Point attribute records, mgSetl Point setsthe x and y attribute
valuesin the fltl Point attribute record.

ARGUMENTS
rec points to the record whose fltl Point record is to be set.
name the name of the fltl Point attribute record of rec.
X the x value to set in the fltl Point attribute record.
y they valueto set in the fltI Point attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSetl coord
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ATTRIBUTE FUNCTIONS mgSetVector

mgSetVector

NAME
mgSetVector - setsthe attribute valuesin an fltVector record.

SYNOPSIS
#include mgapiattr.h
mgbool mgSetVector (mgrec* rec, mgcode name, float i, float j, float k);

DESCRIPTION

Given a record and the name of one of its fltVector attribute records, mgSetVector sets the x, y, and z
attribute valuesin the fltVector attribute record.

ARGUMENTS
rec points to the record whose fltVector record isto be set.
name the name of the fltVector attribute record of rec.
i thei value to set in the fltVector attribute record.
j thej value to set in the fltVector attribute record.
k the k valueto set in the fltVector attribute record.
RETURNS

mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgSet| Coord.
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COLOR FUNCTIONS mgDeleteColorName

mgDeleteColorName

NAME
mgDeleteColor Name - deletes a name from a color palette entry’ s color name list.

SYNOPSIS
#include lapicolor.h
mgbool mgDeleteColor Name ( mgrec* db, int index, char *name);

DESCRIPTION

Given a database node, db, and a color palette index, index, mgDeleteColor Name deletes the color name
name from the color name list of index. Anindex of -1 means "search the entire color palette.”

ARGUMENTS
db a database node.
index the color palette index, or -1 for the entire palette.
name the color name to delete from the entry’s name list.
RETURNS
mgbool returns mgTRUE if the name was successfully deleted from the name list; otherwise returns

mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgNewColor Name, mgSetCurrentColor Name.
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COLOR FUNCTIONS mgGetColorindexByName

mgGetColorindexByName

NAME
mgGetColor IndexByName - finds the index of a color palette entry from its name.

SYNOPSIS
#include lapicolor.h
mgbool mgGetColor IndexByName ( mgrec* db, char *name, int *index );

DESCRIPTION

Given a database node, db, and a color name, name, mgGetColor IndexByName sets index to the index of
the color palette entry that has name in its name list.

ARGUMENTS
db a database node.
name the color name
index pointer for the returned index.
RETURNS
mgbool returns mgT RUE if the named color was found; otherwise returns mgFAL SE.
index returns the index of the named color.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetCurrentColor Name, mgGetNextColor Name.
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COLOR FUNCTIONS mgGetCurrentColorName

mgGetCurrentColorName

NAME
mgGetCurrentColor Name - get a copy of the current name of a particular color palette entry.

SYNOPSIS
#include lapicolor.h
char *mgGetCurrentColorName ( mgrec* db, int index );

DESCRIPTION

Each color palette entry can have alist of names associated with it. One of these names is always the current
name for that entry. Given a database node, db, and an index into the color palette,
mgGetCurrentColor Name returns the current name of the given color palette entry. The storage for the
name is dynamically allocated by mgGetCurrentColor Name.

Note: The user isresponsible for deall ocating the dynamically allocated memory with mgFree.

ARGUMENTS
db a database node.
index the color palette index.
RETURNS
char* returns a copy of the current name for the color palette entry; otherwise returns mgNULL.
ACCESS LEVEL
Level 1
SEE ALSO

mgSetCurrentColor Name, mgGetNextColor Name, mgGetColor | ndexByName.
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COLOR FUNCTIONS mgGetNextColorName

mgGetNextColorName

NAME

mgGetNextColor Name - gets the name of the next color for a particular color index.

SYNOPSIS

#include lapicolor.h
char *mgGetNextColorName ( mgrec* db, int index, void **ptr )

DESCRIPTION

Each color palette entry can have alist of names associated with it. Given adatabase node, db, an index into
the color palette, and the name list, ptr, mgGetNextColor Name returns the next namein index' s color name
list. If ptris mgNULL, then it will be set to hold an opague pointer to the name list, and the first namein
the list will be returned. Subsequent calls to mgGetNextColor Name for the same index can then be made
using ptr. Storage for the nameis dynamically allocated by mgGetNextColor Name.

Note: The user isresponsible for deallocating the dynamically allocated memory with mgFree.

ARGUMENTS
db is adatabase node.
index the color palette index.
ptr opague pointer holding the name list (can be mgNULL ).
RETURNS
char* returns the next name in the color name list for the given index.
ptr if passed ininitially as mgNULL, returns an opaque pointer to the name list.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetCurrentColor Name, mgGetColor | ndexByName.
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COLOR FUNCTIONS mgindex2RGB

mglindex2RGB

NAME

mglndex2RGB - returns red, green, and blue values for a given color palette index and intensity.

SYNOPSIS
#include lapicolor.h
void mglndex2RGB (mgrec *db, unsigned int index, unsigned float intensity, short* r, short* g, short*
b);

DESCRIPTION

Given a database node db, color palette index and intensity, mgl ndex2RGB returns the red, green, and blue
values associated with them in the database’ s color palette.

ARGUMENTS
db the database node.
index the index into the color palette
intensity  theintensity component of the color (0-127)
r the pointer to the returned red value
g the pointer to the returned green value
b the pointer to the returned blue value
RETURNS
r the returned red value, which ranges from 0 to 255
g the returned green value, which ranges from 0 to 255
b the returned blue value, which ranges from 0 to 255

ACCESS LEVEL
Level 1

SEE ALSO
MgRGB2I ndex.
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COLOR FUNCTIONS mgReadDefaultColorPalette

mgReadDefaultColorPalette

NAME
mgReadDefaultColor Palette - reads in a color file as the default color palette.

SYNOPSIS

#include lapicolor.h
mgbool mgReadDefaultColor Palette ( char *filename);

DESCRIPTION
Given acolor filename, reads the color file as the default color palette.

ARGUMENTS
filename  thecolor file name.

RETURNS
mgbool returns mgT RUE if the file was read successfully, otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadColor Palette, mgWriteDefaultColor Palette.
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COLOR FUNCTIONS mgReadColorPalette

mgReadColorPalette

NAME
mgReadColor Palette - readsin a color file as a database’ s current color palette.

SYNOPSIS
#include lapicolor.h
mgbool mgReadColor Palette ( mgrec *db_rec, char *filename);

DESCRIPTION
Given a database top node and color filename, reads the color file as the database’ s current color palette.

ARGUMENTS

db rec a database node.
filename  thecolor file name.

RETURNS
mgbool returns mgT RUE if the file was read successfully, otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadDefaultColor Palette, mgWriteDefaultColor Palette.
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COLOR FUNCTIONS mgWriteDefaultColorPalette

mgWriteDefaultColorPalette

NAME
mgWriteDefaultColor Palette - writes the default color palette as afile on disk.

SYNOPSIS
#include lapicolor.h
mgbool mgWriteDefaultColor Palette ( char *filename);

DESCRIPTION
Given acolor filename, writes the default color palette to disk with this filename.

ARGUMENTS
filename  isthefile name for the default color palette.

RETURNS
mgbool returns mgT RUE if the file was written successfully; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReadColor Palette, mgReadDefaultColor Palette, mgWriteColor Palette.
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COLOR FUNCTIONS mgWriteColorPalette

mgWriteColorPalette

NAME
mgWriteColor Palette - writes a database’ s color palette as afile on disk.

SYNOPSIS
#include lapicolor.h
mgbool mgWriteColor Palette ( mgrec *db_rec, char *filename);

DESCRIPTION
Given a database top node db rec, and color file name filename, writes the database’ s color file to disk.

ARGUMENTS

db rec a database top node.
filename  thecolor file name.

RETURNS
mgbool returns mgT RUE if the file was written successfully; otherwise returns mgFAL SE

ACCESS LEVEL
Level 2

SEE ALSO
mgReadColor Palette, mgReadDefaultColor Palette, mgWriteDefaultColor Palette.
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COLOR FUNCTIONS mgNewColorName

mgNewColorName

NAME
mgNewColor Name - adds a name to a color palette entry’ s namellist.

SYNOPSIS
#include lapicolor.h
mgbool mgNewColor Name (mgrec* db, int index, char *name);

DESCRIPTION

Given a database node, db, and an index into the color palette, index, mgNewColorName adds the color
name name to the color namelist for index. It isassumed that nameis not already in the color namellist of
any index, therefore no search is performed.

ARGUMENTS
db a database node.
index the color palette index.
name the name to add to the name list of index.
RETURNS
mgbool returns mgTRUE if the name was successfully added to the name table; otherwise returns
mgFAL SE.
ACCESS LEVEL
Level 2
SEE ALSO

mgDeleteColor Name, mgSetCurrentColor Name.
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COLOR FUNCTIONS mMgRGB2Index

MgRGB2Index

NAME
mMgRGB2I ndex - finds the color palette entry and intensity which most closely matches RGB values.

SYNOPSIS
#include lapicolor.h
void mgRGB2Index ( mgrec *db, short r, short g, short b, unsigned int *pal_index, float *intensity );

DESCRIPTION

Given a database node db, and red, green and blue values r, g, b, mgRGB2l ndex returns the index and
intensity of the closest match in the database’ s color palette. The best match is determined by the least sum
of squares method.

ARGUMENTS
db the database node
r the red value which ranges from 0 to 255
g the green value which ranges from 0 to 255
b the blue value which ranges from 0 to 255

pal_index the pointer to the index of the best match in the color palette
intensity  the pointer to the intensity for the best match color index (0-127)

RETURNS

pal_index returnstheindex of the best match in the database's color palette
intensity  returnsthe intensity for the best match (0-127)

ACCESS LEVEL
Level 1

SEE ALSO
mgl ndex2RGB.
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COLOR FUNCTIONS mgSetColorindex

mgSetColorindex

NAME

mgSetColor Index - sets a color palette entry to the given red, green, and blue values.

SYNOPSIS

#include lapicolor.h
mgbool mgSetColorIndex (mgrec *db, int index, short r, short g, short b);

DESCRIPTION

Given a database node db, a color palette index, index, and red, green and blue values, r, g, b,
mgSetColor | ndex sets the color of the given index in the database's color palette.

ARGUMENTS
db the database node.
index the color palette index to change
r the desired red value which ranges from 0 to 255
g the desired green value which ranges from 0 to 255
b the desired blue value which ranges from 0 to 255
RETURNS
mgbool ismgTRUE if db contains avalid database; otherwise returns mgFAL SE.
ACCESS LEVEL
Level 1
SEE ALSO
MgRGB2Index, mgGetColor | ndexByName.
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COLOR FUNCTIONS mgSetCurrentColorName

mgSetCurrentColorName

NAME
mgSetCurrentColor Name - sets the current name of a particular color palette entry.

SYNOPSIS
#include lapicolor.h
mgbool mgSetCurrentColorName ( mgrec* db, int index, char *name);

DESCRIPTION

Each color palette entry can have alist of names associated with it. One of these namesis always the current
name for that entry. Given a database node, db, and an index of a color palette entry, index,
mgSetCurrentColorName sets the current name of the given color index to name. Anindex of -1 causes
the routine to search the color name table for name, and make it the current name for it's own index.

ARGUMENTS

db the database node.

index the index in the color palette.

name the current name for the given color palette entry.
RETURNS

mgbool returns mgT RUE on success; otherwise returns mgFAL SE.
ACCESS LEVEL

Level 2
SEE ALSO

mgDeleteColor Name, mgNewColor Name, mgGetCurrentColor Name.
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INFORMATION FUNCTIONS

mgPrintRec

NAME
mgPrintRec - prints al the information in arecord.

SYNOPSIS

#include lapiinfo.h
void mgPrintRec (mgrec* rec);

DESCRIPTION

mgPrintRec prints al the information associated with arecord rec to stdout.

ARGUMENTS
rec arecord pointer.

RETURNS
None

ACCESS LEVEL
Level 1

SEE ALSO
mgPrintField
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INFORMATION FUNCTIONS mgPrintField

mgPrintField

NAME
mgPrintField - prints the information in a value record.

SYNOPSIS

#include lapiinfo.h
void mgPrintField (mgrec* rec);

DESCRIPTION

mgPrintField prints the information associated with avalue record rec to stdout.

ARGUMENTS
rec avalue record pointer.

RETURNS
None

ACCESS LEVEL
Level 1

SEE ALSO
mgPrintRec
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INFORMATION FUNCTIONS mgSendError

mgSendError

NAME
mgSendError - reports an error message to stdout

SYNOPSIS
#include lapiinfo.h
mgbool mgSendError (char *siteid, int errorcode, ...);

DESCRIPTION

mgSendError looks up the error message corresponding to errorcode in a site’' s message file, resolves the
given arguments, prints the resolved message to stdout, and sets the resolved message as the last error. The
site message file is determined from siteid.

ARGUMENTS

siteid the site’ sunique identifier as defined in mglnitDD.
errorcode the error index within the message file.

RETURNS

mgbool returns mgTRUE if successful; mgFALSE if the message file cannot be found or if the
errorcode cannot be found in the site’s message file.

ACCESS LEVEL
Level 1

SEE ALSO
mgSetError, mgGetError, mgSendWar ning, mgSendStatus.
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INFORMATION FUNCTIONS mgGetError

mgGetError

NAME
mgGetError - reports an error message to stdout

SYNOPSIS
#include lapiinfo.h
mgbool mgGetError (char **siteid, char **message);

DESCRIPTION

mgGetError returnsapointer to the string containing the siteid that caused the last error or returnsawarning
and a pointer to the string containing the last error or warning message. These are pointers to the actua site
id and message strings, and should not be changed or deallocated directly by the user.

ARGUMENTS

siteid apointer to the site identifier character pointer
message  apointer to the error message text character pointer.

RETURNS

siteid returns the site identifier character pointer.
message returns the error message text character pointer.
mgbool returns mgT RUE if successful; mgFAL SE if thereisno last error.

ACCESS LEVEL
Level 1

SEE ALSO
mgSendError, mgSetError, mgSendWarning, mgSendStatus.
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INFORMATION FUNCTIONS mgSendStatus

mgSendStatus

NAME
mgSendStatus - reports a status message to stdout

SYNOPSIS

#include lapiinfo.h
mgbool mgSendStatus (char *siteid, int code, ...);

DESCRIPTION

mgSendStatus looks up the status message corresponding to code in a site’' s message file, resolvesthe given
arguments, and prints the resolved message to stdout. The site message file is determined from siteid.

ARGUMENTS
siteid the site’ s unique identifier, as defined in mgl nitDD.
errorcode the message index within the messagefile.

RETURNS

mgbool mgTRUE if successful; mgFAL SE if the message file cannot be found, or if the code cannot
be found in the site’' s messagefile.

ACCESS LEVEL
Level 1

SEE ALSO
mgSendError, mgGetError, mgSendWar ning, mgSetError.
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INFORMATION FUNCTIONS mgSendWarning

mgSendWarning

NAME
mgSendW ar ning - reports an error message to stdout

SYNOPSIS

#include lapiinfo.h
mgbool mgSendWar ning (char *siteid, int code, ...);

DESCRIPTION

mgSendW ar ning looks up the warning message corresponding to code in a site’'s message file, resolves the
given arguments, prints the resolved message to stdout, and sets the resolved message as the last error. The
site message file is determined from siteid.

ARGUMENTS
siteid the site’ sunique identifier as defined in mglnitDD.
errorcode theindex within the messagefile.

RETURNS

mgbool mgTRUE if successful; mgFAL SE if the message file cannot be found, or the code cannot be
found in the site's message file.

ACCESS LEVEL
Level 1

SEE ALSO
mgSendError, mgGetError, mgSetError.
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INFORMATION FUNCTIONS mgSetError

mgSetError

NAME
mgSetError - setsthe last error message

SYNOPSIS
#include lapiinfo.h
mgbool mgSetError (char *siteid, int errorcode, ...);

DESCRIPTION

mgSetError looks up the error message corresponding to errorcode in a site's message file, resolves the
given arguments, and setsthe resolved message asthelast error. Thisroutine doesnot print the error message.
The site message file is determined from siteid.

ARGUMENTS

siteid the site’ sunique identifier as defined in mglnitDD.
errorcode the error index within the message file.

RETURNS

mgbool returns mgTRUE if successful; mgFALSE if the message file cannot be found, or if the
errorcode cannot be found in the site’s message file.

EXAMPLE
if ('UserFunc (uservar)){
mgSetError ( "USERSTE", 100, "UserFunc" ); /* assumes code 100 requires astring arg. */
return;

}

ACCESS LEVEL
Level 1

SEE ALSO
mgSendError, mgGetError, mgSendWar ning, mgSendStatus.
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I/O FUNCTIONS mgCloseDb

mgCloseDb
NAME
mgCloseDb - closes an opened or newly-created database.
SYNOPSIS
#include lapiio.h

mgbool mgCloseDb ( mgrec* db);

DESCRIPTION

mgCloseDb closes the database with the given top node of db. Thisroutineisthe recommended way to close
a database. Besides the system call to close afile, it also performs many housekeeping functions such as
updating the time stamp, updating the file revision, and releasing memory.

ARGUMENTS
db a pointer to the top node of the database.

RETURNS
mgbool returns mgT RUE on success, otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgOpenDb , mgWriteDb
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I/O FUNCTIONS mgEXxit

mgEXit
NAME
mgEXxit - exits the MultiGen API software development environment.
SYNOPSIS
#include lapiio.h

mgbool mgExit (void );

DESCRIPTION

mgEXxit is the very last routine an application should call. Based on the APl level, this routine performs the
proper exit functions, such as closing all database and resource files, housekeeping, and releasing memory. It
is a mandatory call to exit the entire programming environment. mgExit returns mgTRUE if successful;
otherwise mgFAL SE.

ARGUMENTS
None.

RETURNS
mgbool returns mgT RUE if successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1
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I/O FUNCTIONS mginit

mglnit
NAME
mgl nit - initializes the MultiGen software development environment.
SYNOPSIS
#include lapiio.h

void mglnit (int* argc, char* argv [1);

DESCRIPTION

mgl nit is the very first routine an application should call. Based on the APl level, this routine performs the
proper initialization to the memory, color, material, etc. It is a mandatory call to activate the entire
programming environment.

ARGUMENTS
argc pointer to an int containing the number of command line arguments.
argv the array of command line argument strings

RETURNS
None.

ACCESS LEVEL
Level 1
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I/O FUNCTIONS mgNewDb

mgNewDb

NAME
mgNewDDb - creates a new database.

SYNOPSIS
#include lapiio.h
mgrec* mgNewDDb ( char* name);

DESCRIPTION

Given afile name as the string name, mgNewDb creates a new database associated with thisfile name. The
new database consists of a database node, which is returned via arecord pointer.

ARGUMENTS

name the name of the new database file.
RETURNS

mgr ec* returns a pointer to top node of the new database; otherwise returns mgNULL .
EXAMPLE

mgrec *dbl, *db2;

dbl = mgOpenDb ( "filel.flt" );

db2 = mgNewDb ( "newfileflt");
[* update 2 databases */

mgWriteDb ( dbl);

mgWriteDb ( db2);

ACCESS LEVEL
Level 2

SEE ALSO
mgOpenDb, mgWriteDb, mgCloseDb
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I/O FUNCTIONS mgOpenDb

mgOpenDDb
NAME
mgOpenDb - opens an existing OpenFlight database for reading or writing.
SYNOPSIS
#include lapiio.h

mgrec* mgOpenDb (char* filename);

DESCRIPTION

mgOpenDb opens the file named by filename. It checks for legal file type and revision, builds the internal
bead tree, and returns a pointer to the top node upon successful compl etion.

ARGUMENTS
filename  the name of thefile to be opened.

RETURNS
mgr ec* returns a pointer to the top node of the database (the database node); mgNUL L if failed.

EXAMPLE
mgrec *dbl, *db2;
dbl = mgOpenDb ( "filel.flt" );
db2 = mgNewDb ( "newfileflt");
[* update 2 databases */
mgWriteDb ( dbl);
mgWriteDb ( db2);

ACCESS LEVEL
Level 1

SEE ALSO
mgCloseDb, mgNewDb
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I/O FUNCTIONS mgSaveAsDb

mgSaveAsDDb
NAME
mgSaveAsDDb - Writes out a database to disk with a different name than the name with which it was opened.
SYNOPSIS
#include lapiio.h

mgbool mgSaveAsDb ( mgrec* db, char *filename);

DESCRIPTION

Given the top node of a database, db, and a filename mgSaveAsDb writes this database to disk using the
filename. The given filename is stored in the database record as the new file name.

ARGUMENTS

db the pointer to the top of the database to write.
filename  thenew file name.

RETURNS
mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

EXAMPLE
mgrec *db1;
dbl = mgOpenDb ( "filel.flt" );
mgSaveAsDb ( dbl, "newnameflt");

ACCESS LEVEL
Level 2

SEE ALSO
mgOpenDb, mgNewDb, mgCloseDb, mgWriteDb

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgWriteDb
NAME
mgWriteDb - Writes out a database to disk.
SYNOPSIS
#include lapiio.h

mgbool mgWriteDb ( mgrec* db);

DESCRIPTION

Given the top node of a database, db, mgWriteDb writes this database to disk using the file name stored in
the database header. The file name must first be opened and initialized with either the mgOpenDb or
mgNewDb functions, which associate the database with afile name.

ARGUMENTS

db the pointer to the top of the database to write.
RETURNS

mgbool returns mgT RUE on success; otherwise returns mgFAL SE.
EXAMPLE

mgrec *dbl, *db2;

dbl = mgOpenDb ( "filel.flt");

db2 = mgNewDb ( "newfile.flt");
[* update 2 databases */

mgWriteDb ( dbl);

mgWriteDb ( db2);

ACCESS LEVEL
Level 2

SEE ALSO
mgOpenDb, mgNewDb, mgCloseDb

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgGetFirstLightSource

NAME
mgGetFirstLightSour ce - gets the first entry record from a database’' s light source palette.

SYNOPSIS

#include lapilight.h
int mgGetFirstLightSource (mgrec* db, mgrec* Itsrec);

DESCRIPTION

Given adatabase record db, mgGetFir stLightSour ce gets the database’ sfirst light source entry record. The
record is returned in Itsrec, and it is assumed that space has been allocated for the record by a call to
mgNewRec. The index of the light source in the table is returned if there is one. In the OpenFlight data
dictionary, fltLightSour cePalette is the typecode to use to create an entry in the light source palette. Do not
confuse this with fltLight Sour ce, which is a node record.

ARGUMENTS
db the database node.
Itsrec the pointer to a pre-allocated light source table entry.
RETURNS
Itsrec returns the pointer to the light source entry record, if there is one.
int returns the index of the light source if there is one; otherwise returns -1.

ACCESS LEVEL
Level 1

EXAMPLE
mgrec *Itsrec;
mgrec * nextrec;
mgrec *db;
int index;
db = mgNewDb ( "newfileflt");
Itsrec = mgNewRec ( fltLightSourcePalette );
nextrec = mgNewRec ( fltLightSourcePalette );
index = mgGetFirstLightSource ( db, Itsrec);
index = mgGetNextLightSource ( Itsrec, nextrec);

SEE ALSO
mgGetNextL ight Sour ce, mgGetLightSource

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgGetLightSource

NAME
mgGetL ightSour ce - gets alight source palette entry record from a database’ s light source palette.

SYNOPSIS
#include lapilight.h
mgbool mgGetL ightSour ce (mgrec* db, int index, mgrec* rec);

DESCRIPTION

mgGetLightSource gets light source entry record index from the light source table of db. The record is
returned in rec, and it is assumed that space has been allocated for the record by a call to mgNewRec. In the
OpenFlight datadictionary, fltLight Sour cePal etteis the typecode to useto create an entry in the light source
palette. Do not confuse this with fltLightSour ce, which is a node record.

ARGUMENTS
db the database node.
index the table index of the defined light source table entry.
rec the pointer to a pre-allocated light source table entry.
RETURNS
mgbool returns mgT RUE if light source entry index exists; otherwise returns mgFAL SE.
rec returns the light source table entry record.

ACCESS LEVEL
Level 1

EXAMPLE
int lighttype;
mgrec *Its _rec, *db;
db = mgOpenDb ( "anyfileflt");
Its rec = mgNewRec ( fltLightSourcePalette);
if (mgGetLightSource (db, 5, Its rec) ) {
mgGetAttList (Its _rec, fltLtspType, *lighttype);
}

SEE ALSO
mgGetL ightSour ceCount, mgGetFir stLightSour ce, mgGetNextLightSour ce

COPYRIGHT
Copyright O 1996 MultiGen, Inc.
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mgGetLightSourceCount

NAME

mgGetL ightSour ceCount - gets the number of entriesin a database’ s light source palette.

SYNOPSIS
#include lapilight.h
int mgGetL ightSour ceCount (mgrec* db);

DESCRIPTION
mgGetL ightSour ceCount gets the number of light source entries for a given database db.

ARGUMENTS
db the database node.

RETURNS
int returns the number of light source entries.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstLightSour ce, mgGetNextLightSour ce

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgGetNextLightSource

NAME
mgGetNextL ightSour ce - gets the next entry from a database’ s light source palette.

SYNOPSIS
#include lapilight.h
int mgGetNextLightSour ce (mgrec* Itsrec mgrec* nextrec);

DESCRIPTION

Given a light source record, Itsrec, mgGetNextLightSource fills nextrec with the light source record
following Itsrec in the light source palette. Therecord isreturned in nextrec, and it is assumed that space has
been allocated for the record by a call to mgNewRec. The index of the next light source in the palette is
returned, if thereisone. Inthe OpenFlight data dictionary, fltLightSour cePalette is the typecode to use to
create an entry in the light source palette. Do not confuse this with fltLightSour ce, which is a node record.

ARGUMENTS

[tsrec the pointer to the light source palette entry.

nextrec the pointer to the pre-allocated light source palette entry.
RETURNS

nextrec returns the pointer to the next light source entry record, if there is one.

int returns the index of the next light source, if thereis one; otherwise returns - 1.
ACCESS LEVEL

Level 1
EXAMPLE

mgrec Itsrec;

mgrec nextrec;

mgrec *db;

int index;

db = mgNewDb ( "newfileflt");

nextrec = mgNewRec ( fltLightSourcePalette );
index = mgGetFirstLightSource ( db, &ltsrec);
index = mgGetNextL ightSour ce ( Itsrec, & nextrec);

SEE ALSO
mgGetFirstLightSour ce, mgGetL ightSour ce

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mglndexOfLightSource

NAME
mgl ndexOfL ightSour ce - gets the index of anamed light source palette entry.

SYNOPSIS
#include lapilight.h
int mgl ndexOfL ightSour ce (mgrec* db, char *name);

DESCRIPTION

mgl ndexOfL ightSour ce returns the index of the light source entry record named name in the light source
palette of db. If the named light source is not found, -1 is returned.

ARGUMENTS
db the database node.
name the name of the light source entry to search for.
RETURNS
int returns the index of the named light source palette entry, or -1 if no entry isfound.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetL ightSour ce, mgNameOfL ightSour ce

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.

89



LIGHT FUNCTIONS mgNameOfLightSource

mgNameOfLightSource

NAME
mgNameOfL ightSour ce - gets the name of alight source palette entry.

SYNOPSIS
#include lapilight.h
char* mgNameOfLightSour ce (mgrec* db, int index);

DESCRIPTION

mgNameOfL ightSour ce returns a pointer to the name of light source entry record index in the light source
palette of db. If thelight source with that index is not found, mgNULL isreturned. Storage for the nameis
dynamically allocated by mgNameOfL ight Sour ce.

Note: the user is responsible for deallocating the dynamically allocated memory using mgFree.

ARGUMENTS
db the database node.
index the index of the light source entry.
RETURNS
char* returns a pointer to the light source entry name; otherwise returns mgNULL.
ACCESS LEVEL
Level 1
SEE ALSO
mgGetL ightSour ce, mglndexOfL ight Sour ce
COPYRIGHT

Copyright [0 1996 MultiGen, Inc.

90



LIGHT FUNCTIONS mgAddLightSource

mgAddLightSource

NAME

mgAddLightSour ce - alocates and inserts a new light source pal ette entry record.

SYNOPSIS
#include lapilight.h
int mgAddLightSour ce ( mgrec *db, mgrec **Its_rec, char *name);

DESCRIPTION

Given adatabase node db, mgAddL ight Sour ce allocates a light source record with the name given and puts
it in the light source palette. The light source record is returned to the user through the light source record
pointer Its_rec. Thisrecord can then befilled with the desired data. The index of the entry in the light source
palette is returned. The returned light source record is of type fltLightSourcePalette. Do not confuse this
type with fltLightSour ce, which is a node record.

ARGUMENTS
db the database node pointer.
Its rec the pointer to the new light source entry record pointer.
name the name of the light source.
RETURNS
int returns the index of the returned light source in the light source palette, if successful, -1 if
unsuccessful.
Its rec returns the light source record pointer.
EXAMPLE

mgrec *db, *Its _rec, *spec_rec;

int index;

db = mgOpenDb ( "filel.flt");

index = mgAddLightSource ( db, &lIts rec, "RedSpotLight" );

mgSetAttList (Its rec, fltLtspType, 2,
fltLtspSpecular.fltColorR, 1.0,
fltLtspSpecular.fltColorG, 0.0,
fltLtspSpecular.fltColorB, 0.0,

mgNULL );

ACCESS LEVEL
Level 2

SEE ALSO
mgGetL ightSour ce

COPYRIGHT
Copyright 00 1996 MultiGen, Inc.
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mgNewLightSource

NAME

mgNewL ightSour ce - allocates a new record for alight source palette entry.

SYNOPSIS
#include lapilight.h
int mgNewL ightSour ce ( mgrec *db, mgrec *Its rec, char *name);

DESCRIPTION

Given a database node db, mgNewL ightSour ce allocates a light source record with the name given and put
it in the light source palette. The light source record is returned to the user through the light source record
pointer Its_rec. Thisrecord can then be filled with the desired data. The index of the entry in the light source
paletteisreturned. Thelight source palette entry record is of typefltL ightSour cePalette. Do not confuse this
type with fltLightSour ce, which isanode record.

ARGUMENTS
db the database node pointer.
Its rec the pointer to the new light source record.
name the name of the light source.
RETURNS
int returns the index of the returned light source in the light source palette, if successful; -1 if
unsuccessful.
Its rec returns the light source record.
EXAMPLE

mgrec ltsrec, nextrec;

mgrec *db;

db = mgNewDb ( "newfileflt" );
mgNewLightSource ( db, Itsrec, "RedLightSource" );
nextrec = mgNewRec ( fltLightSourcePalette );
index = mgGetFirstLightSource ( db, & Itsrec);
index = mgGetNextLightSource ( Itsrec, & nextrec);

ACCESS LEVEL
Level 2

SEE ALSO
mgGetLightSource

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgWriteLightSourceFile

NAME
mgWriteL ightSour ceFile - writes alight source palette as adisk file.

SYNOPSIS
#include lapilight.h
mgbool mgWriteL ightSour ceFile( mgrec* db, char *fname);

DESCRIPTION

Given a database node, db, and a file name fname, mgWriteL ightSour ceFile writes the database's light
source palette to disk with the given file name.

ARGUMENTS
db the top node of the database.
fname the name of the light source palettefile.
RETURNS
mgbool returns mgT RUE if the file was written successfully; otherwise returns mgFAL SE.
ACCESS LEVEL
Level 2
COPYRIGHT

Copyright [0 1996 MultiGen, Inc.
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mgDelMaterial

NAME
mgDelM aterial - deletes an entry, defined by the material’ s index, from a database’ s material palette.

SYNOPSIS
#include lapimaterial.h
mgbool mgDelM aterial (mgrec* db, int index);

DESCRIPTION

mgDelM aterial deletes the entry defined by the materia’s index from the material palette associated with
database node db. If no material entry isfound matching index, the material palette remains unchanged.

ARGUMENTS

db the database node.

index the index of material to delete.
RETURNS

mgbool returns mgT RUE if db contains avalid database; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgDelM aterialByName, mglndexOfM aterial

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgDelMaterialByName

NAME
mgDelM aterialByName - delete amateria entry from a database’ s material palette.

SYNOPSIS
#include lapimaterial.h
mgbool mgDelM aterialByName (mgrec* db, char *name);

DESCRIPTION

mgDelM aterialByName del etesthe material entry defined by name from the material pal ette associated with
database node db. If no material entry isfound matching name, the material palette remains unchanged.

ARGUMENTS

db the database node.

name the name of the material to delete.
RETURNS

mgbool returns mgT RUE if db contains a valid database; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgDelM aterial, mgNameOfM aterial

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgGetFirstMaterial

NAME
mgGetFirstMaterial - getsthefirst entry from a database’ s material palette.

SYNOPSIS
#include lapimaterial.h
int mgGetFirstMaterial (mgrec* db, mgrec* mat_rec);

DESCRIPTION

Given a database record pointer db, mgGetFirstMaterial gets the first entry record from the database's
material palette. Theindex of the material recordisreturnedin mat_rec, and it isassumed that space has been
allocated for the record by acall to mgNewRec.

ARGUMENTS

db the database node.

mat_rec apointer to a pre-allocated material palette entry record.
RETURNS

int returns the index of the returned material record, or -1 if thereis none.

mat_rec returns the first material palette entry record.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetNextM aterial, mgGetM aterial Count

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgGetMaterial

NAME
mgGetMaterial - gets an entry record, defined by the entry’ sindex, from a database’ s material palette.

SYNOPSIS
#include lapimaterial.h
mgbool mgGetM aterial (mgrec* db, int index, mgrec* rec);

DESCRIPTION

mgGetMaterial gets material entry record index from the material table of database node db. The record is
returned in rec, and it is assumed that space has been allocated for the record by acall to mgNewRec.

ARGUMENTS

db the database node.

index the index of the defined material palette entry.

rec apointer to a pre-allocated material palette entry record.
RETURNS

mgbool returns mgTRUE if materia entry index exists; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstMaterial, mgGetNextM aterial, mgNewM aterial

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgGetMaterialCount

NAME
mgGetMaterialCount - gets the number of entriesin adatabase’ s material palette.

SYNOPSIS
#include lapimaterial.h
int mgGetMaterialCount ( mgrec* db);

DESCRIPTION

Given a database node, db, mgGetMaterialCount gets the number of entries in the database's material
palette.

ARGUMENTS
db the database node.

RETURNS
int returns the number of entries in the database’ s material palette.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstMaterial, mgGetNextM aterial

COPYRIGHT
Copyright O 1996 MultiGen, Inc.
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mgGetMaterialElem

NAME
mgGetM aterialElem - gets the components of the material used by arecord.

SYNOPSIS
#include lapimaterial.h

mgbool mgGetMaterialElem ( mgrec* rec, float *ambred, float *ambgreen, float *ambblue, float
*difred, float *difgreen, float *difblue, float *spered, float *spegreen, float *speblue, float *emired,
float *emigreen, float *emiblue, *shine, float *alpha);

DESCRIPTION

Given a record with a material, rec, mgGetMaterialElem gets the material components of the record's
material.

ARGUMENTS

rec the record pointer.

ambred the pointer for the ambient red value.
ambgreen the pointer for the ambient green value.
ambblue  the pointer for the ambient blue value.
difred the pointer for the diffuse red value.
difgreen the pointer for the diffuse green value.
difblue the pointer for the diffuse blue value.
spered the pointer for the specular red value.
spegreen  the pointer for the specular green value.
speblue the pointer for the specular blue value.
emired the pointer for the emissive red value.
emigreen  the pointer for the emissive green value.
emiblue the pointer for the emissive blue value.

dif the pointer for the diffuse value.
spe the pointer for the specular value.
emi the pointer for the emissivity value.
shine the pointer for the shininess value.
alpha the pointer for the alpha (transparency) value.
RETURNS
mgbool returnsmgT RUE if the material components are found; returnsmgFAL SE if therecord doesn’t

have materia properties.
ambred returns the ambient red value.
ambgreen returns the ambient green value.
ambblue  returnsthe ambient blue value.

difred returns the diffuse red value.
difgreen returns the diffuse green value.
difblue returns the diffuse blue value.
spered returns the specular red value.

spegreen  returns the specular green value.
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speblue returns the specular blue value.
emired returns the emissive red value.
emigreen  returns the emissive green value.
emiblue returns the emissive blue value.
shine returns the shininess value (0.0-1.0).

alpha returns the al pha (transparency) value (0.0-1.0).

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstMaterial, mgGetNextM aterial

COPYRIGHT
Copyright 00 1996 MultiGen, Inc.
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mgGetNextMaterial

NAME
mgGetNextM aterial - gets the next material palette entry record from the material palette.

SYNOPSIS

#include lapimaterial.h
int mgGetNextM aterial (mgrec* mat_rec, mgrec* next_rec);

DESCRIPTION

Given amaterial record pointer mat_rec, mgGetNextM aterial gets the next material entry record from the
material palette. Theindex of the next material record isreturned in next_rec, and it is assumed that space has
been allocated for the record by acall to mgNewRec.

ARGUMENTS

mat_rec apointer to amateria palette entry.
next rec  apointer to apre-allocated materia entry record.

RETURNS

int returns the index of the returned material record, or -1 if there is none.
next_rec  returnsthe next material palette entry.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetFirstM aterial, mgGetM aterial Count

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mglndexOfMaterial

NAME
mglndexOfM aterial - gets the index of anamed material palette entry.

SYNOPSIS
#include lapimaterial.h
int mglndexOfM aterial (mgrec* db, char *name);

DESCRIPTION

mglndexOfM aterial returnstheindex of the material palette entry record named namein the material table
of database node db. If the named material is not found, -1 isreturned.

ARGUMENTS
db the database node.
name the name of the material entry to search for.
RETURNS
int returns the index of the named material palette entry, or -1 if no entry isfound.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetMaterial, mgNewM aterial

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgNameOfMaterial

NAME
mgNameOfM aterial - gets the name of amaterial palette entry.

SYNOPSIS
#include lapimaterial.h
char* mgNameOfMaterial (mgrec* db, int index);

DESCRIPTION

mgNameOfM aterial returns the pointer to the name of the material entry record index in the material palette
of database node db. If the material with that index isnot found, mgNUL L isreturned. Storage for the name
is dynamically allocated by mgNameOfM aterial.

Note: the user is responsible for deallocating the dynamically allocated memory with mgFree.

ARGUMENTS
db the database node.
index the index of the material palette entry.
RETURNS
char* returns a pointer to the name of the material, if a material name was found; otherwise returns
mgNULL.
ACCESS LEVEL
Level 1
SEE ALSO

mgGetMaterial, mglndexOfM aterial, mgNewM aterial

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgNewMaterial

NAME
mgNewM aterial - Allocate a new record for an entry into a database’ s material palette.

SYNOPSIS
#include lapimaterial.h
int mgNewM aterial (mgrec* db, mgrec* ent_rec, char *name);

DESCRIPTION

mgNewM aterial allocates a record containing a new materia table entry, adds it to the database’ s material
palette, and passes back the record in ent_rec.

ARGUMENTS
db the database node.
ent_rec apointer to the record that contains the new material.
name the name for the new material (may be mgNULL).
RETURNS
int returns the index of the new material palette entry.

ent_rec returns the new material record.

ACCESS LEVEL
Level 2

SEE ALSO
mgDelM aterial

COPYRIGHT
Copyright 0 1996 MultiGen, Inc.
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mgWriteMaterialFile

NAME
mgWriteM aterialFile - writes a database’ s material palette asadisk file.

SYNOPSIS
#include lapimaterial.h
mgbool mgWriteM aterialFile (mgrec* db, char *fname);

DESCRIPTION
Given a database node pointer, do, mgWriteM aterial File writes the database’ s material paletteto afilewith
the name fname.
ARGUMENTS
db the record pointer to the top node of the database.
fname the material palette file name.
RETURNS
mgbool returns mgTRUE if the material palette file was written successfully; otherwise returns

mgFAL SE.

ACCESS LEVEL
Level 2

COPYRIGHT
Copyright [0 1996 MultiGen, Inc.
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mgMatrixFormRotate

NAME
mgM atrixFormRotate - given direction cosines, forms a rotation matrix for rotation around a vector.

SYNOPSIS
#include lapimath.h
void mgM atrixFormRotate ( mgMatrix *m, VTYPE theta, VTYPE a, VTYPE b, VTYPE c);

DESCRIPTION

Given a vector defined by a, b, and ¢, and an angular value theta, mgM atrixFor mRotate forms a rotation
matrix defined by the vector and angle, and returns it in the matrix that has the pointer m. It is assumed that
the matrix pointed to by m has been pre-allocated.

ARGUMENTS
m the pointer for the returned matrix.
theta the angular value.
a,b,c the values that define the vector.
RETURNS
m returns the pointer to the returned rotation matrix.

ACCESS LEVEL
Level 1

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgTransformCoord

NAME
mgTransformCoord - transforms a coordinate by applying atransformation matrix.

SYNOPSIS
#include lapimath.h
icoord mgTransformCoord ( mgMatrix m, icoord *coord );

DESCRIPTION

Given atransformation matrix m, and a coordinate coord, mgT ransfor mCoor d transforms the coordinate by
applying the matrix. The resulting coordinate is returned.

ARGUMENTS
m the transformation matrix.
coord the coordinate.
RETURNS
icoord returns the transformed coordinate.

ACCESS LEVEL
Level 1

SEE ALSO
mgAddCoord

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgAddCoord

NAME
mgAddCoord - adds two coordinates.

SYNOPSIS

#include lapimath.h
icoord mgAddCoord (icoord *coord1, icoord *coord2);

DESCRIPTION

Given two coordinates, icoordl and icoord2, mgAddCoord adds the coordinates and returns the resulting
coordinate.

ARGUMENTS

coordl the first coordinate.
coord2 the second coordinate.

RETURNS
icoord returns the resulting coordinate.

EXAMPLE

ACCESS LEVEL
Level 1

SEE ALSO

mgTransformCoord

COPYRIGHT
Copyright 00 1996 Multigen, Inc.

108



MATHEMATICAL FUNCTIONS mgVectorFromLine

mgVectorFromLine

NAME
mgVector FromLine - forms avector from aline.

SYNOPSIS
#include lapimath.h
dvector mgVector FromLine ( dline*line);

DESCRIPTION

Given theline, line, mgVector FromL ine returns the vector formed by subtracting the line' s first coordinate
from its second coordinate.

ARGUMENTS
line theline.
RETURNS
dvector returns the resulting vector.

ACCESS LEVEL
Level 1

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgUnitizeVector

NAME
mgUnitizeVector - changes a vector to a unit vector.

SYNOPSIS
#include lapimath.h
void mgUnitizeVector ( dvector *v);

DESCRIPTION

mgUnitizeVector

Given avector v, mgUnitizeVector changes v to a unit vector by dividing each component of the vector by

the vector’ s magnitude.

ARGUMENTS

Y the vector.
RETURNS

% returns the unit vector.

ACCESS LEVEL
Level 1

SEE ALSO
mgM akeVector, mgVector FromLine

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgDistance

NAME
mgDistance - gets the distance between two coordinates.

SYNOPSIS
#include lapimath.h
VTYPE mgDistance (icoord *coordl, icoord *coord2 );

DESCRIPTION
Given two coordinates coordl and coord2, mgDistance returns the distance between them.

ARGUMENTS

coordl the first coordinate.
coord?2 the second coordinate.

RETURNS
VTYPE returns the distance between the two given coordinates.

ACCESS LEVEL
Level 1

SEE ALSO
mgM akeVector

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgMakeVector

NAME
mgM akeVector - makes a vector from two coordinates.

SYNOPSIS
#include lapimath.h
dvector mgMakeVector (icoord *coordl, icoord *coord2);

DESCRIPTION

Given two coordinates coordl and coord2, mgMakeVector returns the vector based at coordl and in the
direction of coord?2.

ARGUMENTS
coordl the first coordinate.
coord2 the second coordinate.
RETURNS
dvector returns the vector made from the two given coordinates.

ACCESS LEVEL
Level 1

SEE ALSO

mgV ector FromL ine, mgUnitizeVector

COPYRIGHT
Copyright 00 1996 Multigen, Inc.
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mgCrossProdVector

NAME
mgCrossProdVector - gets the cross-product of two vectors.

SYNOPSIS
#include lapimath.h
dvector mgCrossProdVector ( dvector *vecl, dvector *vec?);

DESCRIPTION

Given two vectors, vecl and vec2, mgCrossProdVector returns the cross-product of the two vectors.
ARGUMENTS

vecl the first vextor.

vec2 the second vector.
RETURNS

dvector returns the cross-product vector of the two given vectors.

ACCESS LEVEL
Level 1

SEE ALSO
mgM akeVector, mgUnitizeVector

COPYRIGHT
Copyright [0 1996 Multigen, Inc.
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mgMalloc

NAME
mgM alloc - allocates a dynamic memory buffer.

SYNOPSIS
#include lapimath.h
void *mgMalloc ( unsigned int byte size);

DESCRIPTION

Given the number of bytesto allocate, byte size, mgM alloc returns a pointer to amemory buffer of that size.
All of the bytes of the buffer are preset to zero. The data type of the returned buffer is a void pointer. The
calling function should use acast statement to convert the buffer to the desired data type. When the buffer is
no longer needed, use the mgFree function to deallocate it.

ARGUMENTS
byte size isthe number of bytesto allocate.

RETURNS
void* returns the pointer to the allocated and zeroed buffer.

ACCESS LEVEL
Level 1

SEE ALSO
mgFree
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mgFree

NAME
mgFree - deall ocates a dynamic memory buffer.

SYNOPSIS
#include lapimath.h
void mgFree ( void *buf );

DESCRIPTION

Given a pointer to adynamic memory buffer, ptr, mgFree deallocates it. Use mgM alloc to allocate dynamic
memory buffers. It isaserious error to attempt to free amemory block that isaready deallocated; in this case,
mgFr ee displays the message “ attempt to free afree block @<address>.”

ARGUMENTS
buf the pointer to the dynamic memory buffer.

ACCESS LEVEL
Level 1

SEE ALSO

mgM alloc
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mgAppend

NAME

mgAppend - links a node record into the database hierarchy.

SYNOPSIS

#include lapistruc.h
mgbool mgAppend (mgrec* parentrec, mgrec* childrec);

DESCRIPTION

Given a parent node parentrec, mgAppend links a node record, childrec, and its children into the database
hierarchy. The resulting hierarchy has childrec asthe last child of parentrec.

ARGUMENTS

parentrec the parent node record.
childrec the node record to be inserted into the database hierarchy.

RETURNS
mgbool returns mgT RUE if the attachment was successful; otherwise returns mgFAL SE.

EXAMPLE
mgrec *db, *par_rec, *poly1, *poly2, *poly3;
db = mgOpenDb ( "filel.flt");
par_rec = GetParentNodeFunc ( db);
polyl = mgNewRec ( fltPolygon ); poly2 = mgNewRec ( fltPolygon ); poly3 = mgNewRec ( fltPolygon );
mgAttach ( par_rec, polyl); /* polylisfirst child of par_rec*/
mgAppend ( par_rec, poly2); /* poly2 isthelast child of par_rec*/
mglnsert ( poly2, poly3); /* poly3isthe next-to-last child of par_rec*/

ACCESS LEVEL
Level 2

SEE ALSO
mgAttach, mglnsert
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mgAttach

NAME
mgAttach - links a node record into the database hierarchy.

SYNOPSIS

#include lapistruc.h
mgbool mgAttach (mgrec* parentrec, mgrec* childrec);

DESCRIPTION

Given a parent node record parentrec, mgAttach links a node record, childrec, and its children into the
database hierarchy. The resulting hierarchy has childrec as the first child of parentrec.

ARGUMENTS

parentrec the parent node record.
childrec the node record to be inserted into the database hierarchy.

RETURNS
mgbool returns mgT RUE if the attachment is successful; otherwise returns mgFAL SE.

EXAMPLE
mgrec *db, *par_rec, *poly1, *poly2, *poly3;
db = mgOpenDb ( "filel.flt");
par_rec = GetParentNodeFunc ( db);
polyl = mgNewRec ( fltPolygon ); poly2 = mgNewRec ( fltPolygon ); poly3 = mgNewRec (fltPolygon);
mgAttach ( par_rec, polyl); /* polylisfirst child of par_rec*/
mgAppend ( par_rec, poly2); /* poly2 isthelast child of par_rec*/
mglnsert ( poly2, poly3); /* poly3isthe next-to-last child of par_rec*/

ACCESS LEVEL
Level 2

SEE ALSO
mgAppend, mglnsert
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mgCountChild

NAME
mgCountChild - gets the number of children of anode record.

SYNOPSIS
#include lapistruc.h
int mgCountChild (mgrec* noder ec);

DESCRIPTION

mgCountChild returns the number of children directly below a node record noderec. Descendents of the
children are not counted in the total.

ARGUMENTS
noder ec anode record.
RETURNS
int returns the number of child node records immediately below the given node record.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetChildNth
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mgDelete

NAME
mgDelete - deletes a given record.

SYNOPSIS
#include lapistruc.h
mgbool mgDelete ( mgrec* rec);

DESCRIPTION

Given arecord rec, mgDelete deletes this record. The record can be one data element or a set of elements,
including other such records. If the record is a node in the database, and has children, its children are
recursively deleted aswell.

ARGUMENTS
rec points to the record to delete.

RETURNS
mgbool returns mgT RUE on success; otherwise mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgDetach
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mgDeReference

NAME
mgDeRefer ence - makes an existing instance node into a regular node.

SYNOPSIS
#include lapistruc.h
mgbool mgDeRefer ence (mgrec* rec);

DESCRIPTION
mgDeRefer ence removes the instance rel ationship between rec and its reference node.

ARGUMENTS
rec an instance node record.

RETURNS
mgbool returns mgT RUE if the instance unlinking is successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgReference
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mgDetach

NAME
mgDetach - unlinks a node record from the database hierarchy.

SYNOPSIS
#include lapistruc.h
mgbool mgDetach (mgrec* rec);

DESCRIPTION

mgDetach unlinks a node record, rec, and its children from the database hierarchy. The node is left as an
orphan, and is not deleted.

ARGUMENTS
rec anode record.

RETURNS
mgbool returns mgT RUE if the detachment was successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgDelete
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mgDuplicate

NAME
mgDuplicate - duplicates a node in the database.

SYNOPSIS
#include lapistruc.h
mgrec* mgDuplicate ( mgrec* rec);

DESCRIPTION

Given a pointer to the node record rec in a database, mgDuplicate duplicates this node record, returning a
pointer to the new (duplicate) record.

ARGUMENTS
rec a pointer to the node to duplicate.
RETURNS
mgr ec* returns a pointer to the new node; returns mgNUL L if failed.

ACCESS LEVEL
Level 2

SEE ALSO
mgCopyRec
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mgNewRec

NAME
mgNewRec - allocates a new node record.

SYNOPSIS

#include lapistruc.h
mgrec *mgNewRec ( mgcodercode);

DESCRIPTION

Given atypecodercode, mgNewRec allocates and initializes arecord of the type defined by rcode. A pointer
to the newly created node record isreturned. If the createis unsuccessful, mgNULL isreturned. The newly
created record is an orphan, meaning it does not have a place in a database hierarchy.

ARGUMENTS

rcode the typecode for the new node record.
RETURNS

mgr ec* returns the pointer to the newly created node record; mgNUL L if unsuccessful.
EXAMPLE

mgrec *db, *par_rec, *poly1, *poly2, *poly3;

db = mgOpenDb ( "filel.flt");

par_rec = GetParentNodeFunc ( db);

polyl = mgNewRec ( fltPolygon ); poly2 = mgNewRec ( fltPolygon ); poly3 = mgNewRec ( fltPolygon );
mgAttach ( par_rec, polyl); /* polylisfirst child of par_rec */

mgAppend ( par_rec, poly2); /* poly2 isthelast child of par_rec*/

mglnsert ( poly2, poly3); /* poly3 isthe next-to-last child of par_rec */

ACCESS LEVEL
Level 2

SEE ALSO
mgDuplicate, mgDelete, mgAttach, mgAppend, mglnsert, mgReference
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mgGetChildNth

NAME
mgGetChildNth - gets a node from a parent node’ s children list.

SYNOPSIS

#include lapistruc.h
mgrec* mgGetChildNth ( mgrec* noderec, int nth );

DESCRIPTION

mgGetChildNth will return the nth child node in the children list of a given parent node noderec. The first
childisindicated when nth = 0.

ARGUMENTS

noder ec a parent node record.

nth which child to return from the list of children.
RETURNS

mgr ec* A record pointer to the child node found; returns mgNULL if failed.

EXAMPLE

mgrec *db, *node rec, *par_rec, *child_rec;

inti;

db = mgOpenDb ( "filel.flt");

node_rec = GetNodeRecFunc (db);

par_rec = mgGetParent ( node_rec);

for (i=0; child_rec = mgGetChildNth ( par_rec, i) ;i++){

if (child_rec==node rec) {

printf ( "node_rec is the %dth child of par_rec", i+1);
return;

}

printf ( "node rec isnot achild of par_rec" );

ACCESS LEVEL
Level 1

SEE ALSO
mgCountChild, mgGetChild, mgGetNext, mgGetPar ent
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mgGetNext
mgGetNext, mgGetPrevious, mgGetParent,
mgGetChild, mgGetNestedParent, mgGetNestedChild,
mgGetReference

NAME

mgGetNext, mgGetPrevious, mgGetParent, mgGetChild, mgGetNestedParent, mgGetNestedChild,
mgGetReference - find anode record’ s adjacent node in an OpenFlight database.

SYNOPSIS
#include lapistruc.h

mgrec* mgGetNext (mgrec* rec);

mgrec* mgGetPrevious (mgrec* rec);
mgrec* mgGetPar ent (mgrec* rec);
mgrec* mgGetChild (mgrec* rec);
mgrec* mgGetNestedParent (mgrec* rec);
mgrec* mgGetNestedChild (mgrec* rec);
mgrec* mgGetRefer ence (mgrec* rec);

DESCRIPTION

These are the functions to find the adjacent node of a given node in the OpenFlight hierarchical database.
mgGetNext returnsrec’ s next node at the same hierarchy level. mgGetPreviousreturnsrec’ s previous node.
mgGetParent gets its parent node, and mgGetChild gets the first child node of rec’s sibling list.
mgGetNestedParent and mgGetNestedChild return the nested parent and child node of a polygon node,
respectively. mgGetRefer ence gets the reference node, which is being shared by other nodes.

ARGUMENTS

rec anode record.
RETURNS

mgr ec* returns the adjacent node record; returns mgNULL if failed.
EXAMPLE

mgrec *db, *node _rec, *next_rec, *prev_rec, *par_rec, *child_rec, *ref_rec;
db = mgOpenDb ( "filel.flt");
node_rec = GetNodeRecFunc (db);
next_rec = mgGetNext ( node rec);
prev_rec = mgGetPrevious ( hode rec);
par_rec = mgGetParent ( node rec);
child_rec = mgGetChild ( node _rec);
if ('child _rec) /* can’'t have both child and reference */
ref_rec = mgGetReference ( node rec);
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ACCESS LEVEL
Level 1

SEE ALSO
mgwWalk.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.

126



STRUCTURE FUNCTIONS mgGetFirstinstance

mgGetFirstinstance
mgGetNextinstance

NAME
mgGetFirstl nstance, mgGetNextlnstance - get the instances of areference node.

SYNOPSIS
#include lapistruc.h
mgrec *mgGetFir stlnstance (mgr ec *r ef);
mgrec *mgGetNextl nstance ( mgrec *inst);

DESCRIPTION

Instancing is a technique in which one node is a child of several parent nodes. The child is said to be a
“reference” and each parent is an “instance” of the child. A parent node can have either aregular child or a
reference child, but not both. Given areference node ref, mgGetFir stl nstance returns the first instance (the
first node in the list of nodes that reference the reference node). If ref is not areference node, mgNULL is
returned. Given an instance node inst, mgGetNextl nstance returns the next node in the instance list.

ARGUMENTS
ref areference node record.
inst an instance node record.
RETURNS
mgr ec* returns the first or next instance of the reference node record.
EXAMPLE
mgrec *ref;
mgrec *ingt;
inst = mgGetFirstinstance ( ref );
while (inst) {
action(inst);
inst = mgGetNextlnstance (inst );
}
ACCESS LEVEL
Level 1
SEE ALSO

mgl sFirstl nstance, mgRefer ence, mgDeReference
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mglsFirstinstance

NAME
mgl sFirstlnstance - finds out if arecord isthe first instance of its referenced record.

SYNOPSIS
#include lapistruc.h
mgbool mgl sFirstlnstance (mgrec* rec);

DESCRIPTION

Given an existing node rec, mlsFirstl nstance returns mgT RUE if rec is the first instance of its referenced
node; mgFALSE otherwise. This routine is useful when used with mgGetFirstinstance and
mgGetNextlnstanceto visit al instances of arecord, or when used by itself to visit only the first instance.

ARGUMENTS
rec anode record with alink to a reference record.
RETURNS
mgbool returns mgTRUE if rec is the first instance of its referenced node; otherwise returns

mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgRefer ence, mgDeRefer ence, mgGetFir stl nstance, mgGetNextI nstance
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mgAddMatrix

NAME
mgAddMatrix - adds a matrix to a node record.

SYNOPSIS

#include lapiutil.h
mgbool mgAddMatrix ( mgrec* rec, mgMatrix* matrix );

DESCRIPTION

If the node record rec already has amatrix, then mgAddM atrix is multiplied by the existing matrix, matrix;
otherwise matrix becomes the new matrix for rec.

ARGUMENTS
rec anode record.
matrix the new matrix for rec.
RETURNS
mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgUpdateM atrix
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mgGetMatrix

NAME
mgGetMatrix - gets a copy of the matrix of a node record.

SYNOPSIS

#include lapiutil.h
mgbool mgGetM atrix (mgrec* noderec, mgMatrix *matrix);

DESCRIPTION

Given a node record noderec and storage for an mgMatrix matrix, mgGetMatrix copies the matrix of
noderec into matrix.

ARGUMENTS
noderec anode record.
matrix the address of an mgM atrix
RETURNS
matrix acopy of the matrix for the node record noderec.
mgbool mgTRUE if successful, mgFAL SE if noderec has no matrix, or otherwise unsuccessful.

ACCESS LEVEL
Level 1

SEE ALSO
mgUpdateM atrix
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mgGetRepCount

NAME
mgGetRepCount - gets the replication count of a node record.

SYNOPSIS
#include lapiutil.h
int mgGetRepCount ( mgrec* rec);

DESCRIPTION

Given the node record rec, mgGetRepCount returns the number of replications the record has. Replication
isthe operation used to repeat the drawing of one object several times by applying atransformation each time.

ARGUMENTS
rec the pointer to the node record.

RETURNS
int returns the number of replications of the node record.

ACCESS LEVEL
Level 1
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mglsFlagOn

NAME
mgl sFlagOn - determines if the given node record’ s ON flag is set.

SYNOPSIS
#include lapiutil.h
mgbool mglsFlagOn ( mgrec *rec);

DESCRIPTION

Given the node record, rec, mgl sFlagOn determines if this record’s ON flag isset. The ON flag is used by
the Level of Detail routinesto distinguish between different levelsof detail. The current level of detail always
has the ON flag set.

ARGUMENTS
rec a pointer to a node record.

RETURNS
mgbool returns mgT RUE if the given node record’ s ON flag is set; otherwise mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgM oreDetail, mgL essDetail, mgM ostDetail, mgL eastDetail, mgWalk
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mglsinstance

NAME
mgl sl nstance - determinesiif the given structure record is an instance (has a reference).

SYNOPSIS
#include lapiutil.h
mgbool mglslnstance (mgrec *rec);

DESCRIPTION

Given the record rec, mglslnstance determinesif thisrecord is an instance; that is, whether it references a
shared record (or reference record).

ARGUMENTS
rec the pointer to the record in question.
RETURNS
mgbool returns mgT RUE if the record is an instance; otherwise returns mgFAL SE.
SEE ALSO
mgGetReference, mgRefer ence, mgDeReference, mgl sReference, mgl sFir stlnstance,

mgGetFirstInstance, mgGetNextl nstance

ACCESS LEVEL
Level 2

COPYRIGHT
Copyright 00 1996 Multigen, Inc.

133



STRUCTURE FUNCTIONS mglsReference

mglsReference

NAME
mgl sReference - determines if the given node record is areference (shared).

SYNOPSIS
#include lapiutil.h
mgbool mgl sReference (mgrec *rec);

DESCRIPTION

Given the record, rec, mgl sReference determines if thisrecord is areference; that is, whether it is shared or
referenced by other node records.

ARGUMENTS
rec the pointer to the record in question.
RETURNS
mgbool returns mgT RUE if the record is areference; otherwise returns mgFAL SE.
SEE ALSO
mgGetReference, mgRefer ence, mgDeRefer ence, mgl sl nstance, mgl sFir stlnstance,

mgGetFirstInstance, mgGetNextl nstance

ACCESS LEVEL
Level 2
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mgCopyRec

NAME
mgCopyRec - copies the contents of arecord.

SYNOPSIS
#include lapistruc.h
void mgCopyRec ( mgrec *from, mgrec *to);

DESCRIPTION

mgCopyRec

Given arecord pointer from, mgCopyRec uses memcpy to copy the contents of the record to the location
specified by another given record pointer, to. It isassumed that sufficient storage has been allocated to to.

ARGUMENTS
from the source record pointer.
to the destination record pointer.

ACCESS LEVEL
Level 1
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mgGetRecByName

NAME
mgGetRecByName - finds a node from the given node ID.

SYNOPSIS

#include lapistruc.h
mgrec* mgGetRecByName ( mgrec* db, char* name);

DESCRIPTION

Given a string name, mgGetRecByName searches the given database node, db, and locates the node in the
database that has hame as its ID. Each node has a unique case-sensitive name, hence there is a one-to-one
correspondence between the input name and the returned node.

ARGUMENTS
r oot the database node.
name the node ID that is the object of the search.
RETURNS
mgr ec* returns the node when found; otherwise returns mgNULL .

ACCESS LEVEL
Level 1

SEE ALSO
mgGetName
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mgHasXform

NAME
mgHasXform - checks whether a node record has a transformation associated with it.

SYNOPSIS

#include lapistruc.h
mgbool mgHasXform (mgrec* noder ec);

DESCRIPTION

mgHasXform checks a node record noderec for transformations, and returns mgTRUE if atransformation
isfound.

ARGUMENTS
noderec anode record.

RETURNS

mgbool returns mgTRUE if there is at least one transformation associated with noderec; otherwise
returns mgFAL SE.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetXform, mgGetXformType
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mgGetXform

NAME
mgGetXForm - gets a transformation record.

SYNOPSIS
#include lapistruc.h
mgrec *mgGetXform ( mgrec *rec);

DESCRIPTION

Given anode record rec, mgGetXform returns its transformation record.
ARGUMENTS

rec anode record.
RETURNS

mgrec* returns the transformation record.

ACCESS LEVEL
Level 1

SEE ALSO
mgHasXform, mgGetXformType
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mgGetXformType

NAME
mgGetXformType - gets the instances of areference record.

SYNOPSIS
#include lapistruc.h
XFLL_opcodesE mgGetXformType ( mgrec *ref );

DESCRIPTION

Instancing is atechnique in which one record can be a child of severa parent records. The child is said to be

a‘“reference” and each parent isan “instance” of the child. A parent record can have either aregular child or

areference child, but not both. Given areference node ref, mgGetFir st nstancereturnsthefirst instance (the

first record in the list of records that reference the reference node). If ref is not a reference node, mgNUL L

isreturned. Given an instance record inst, mgGetNextl nstance returns the next record in the instance list.
ARGUMENTS

ref areference node record.
inst an instance node record.

RETURNS
mgr ec* returns the first/next instance of the reference node record.

EXAMPLE
mgrec *ref;
mgrec *inst;
inst = mgGetFirstinstance ( ref );
while (inst) {
action( inst);
inst = mgGetNextlnstance (inst );
}

ACCESS LEVEL
Level 1

SEE ALSO
mgl sFir stl nstance, mgRefer ence, mgDeReference
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mglnsert

NAME
mgl nsert - links a node record into the database hierarchy.

SYNOPSIS

#include lapistruc.h
mgbool mglnsert (mgrec* prevrec, mgrec* childrec);

DESCRIPTION

Given a previous sibling node prevrec, mglnsert links a node record childrec and its children into the
database hierarchy. The resulting hierarchy has childrec as the next sibling of prevrec.

ARGUMENTS

prevrec the node record of the previous sibling.
childrec the node record to be inserted into the database hierarchy.

RETURNS
mgbool returns mgT RUE if the attachment was successful; otherwise returns mgFAL SE.

EXAMPLE
mgrec *db, *par_rec, *poly1, *poly2, *poly3;
db = mgOpenDb ( "filel.flt");
par_rec = GetParentNodeFunc ( db);
polyl = mgNewRec ( fltPolygon ); poly2 = mgNewRec ( fltPolygon ); poly3 = mgNewRec ( fltPolygon );
mgAttach ( par_rec, polyl); /* polylisfirst child of par_rec*/
mgAppend ( par_rec, poly2); /* poly2 isthelast child of par_rec*/
mglnsert ( poly2, poly3); /* poly3isthe next-to-last child of par_rec*/

ACCESS LEVEL
Level 2

SEE ALSO
mgAppend, mgAttach
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mgReference

NAME
mgRefer ence - changes an existing node record into an instance node record.

SYNOPSIS
#include lapistruc.h
mgbool mgReference (mgrec* rec, mgrec* ref _rec);

DESCRIPTION
Given an existing node record rec, mgReference causes rec to become an instance of the reference node
record ref_rec.
ARGUMENTS
rec anode record.
ref rec areference node record.
RETURNS

mgbool Returns mgTRUE if the instancing was successful; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO

mgDeReference
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NAME

mgWalk

mgWalk - walks the database hierarchy tree and performs an action at each node.

SYNOPSIS

#include lapistruc.h

mgbool mgWalk ( mgrec* noderec, mgwalk_func preaction, mgwalk_func postaction, void *data, int

flags)

DESCRIPTION

mgWalk iterates from any node noderec down the hierarchy and visits the nodes within the tree using a
depth-first search. The types of nodes visited are based on traversal modifiers specified in flags. At each node
visited, two user-provided functions (preaction and postaction) are invoked to perform necessary tasks.
Preaction is invoked before the node's children are traversed, and postaction is invoked after the node's
children have been traversed. As an option, the traversal can be terminated by either the preaction or
postaction function returning mgFAL SE.

ARGUMENTS

noder ec

the starting node record of the traversal.

preaction, postaction

data
flags

RETURNS
mgbool

the function pointers to user functions defined as:

mgbool ( *mgwalk_func ) ( mgrec* db_rec, mgrec* parent_rec, mgrec *this rec, void
*data)

where db_rec is the database record, parent_rec is the parent node of the current node record,
and this _rec isthe current node being visited. mgWalk terminatesinstantly if amgFAL SE is
returned from the preaction routine. The preaction routine is invoked BEFORE any of the
node’s children are visited. The postaction routine is invoked AFTER all the node's children
have been visited. Null preaction and postaction values are valid.

the pointer to user data that is passed through to the preaction and postaction routines.
traversal modifiers that allow the user to visit only certain types of nodes.

MGWALKNEXT - aso visit siblings of noderec and their children. The default isto not visit
siblings.

MGWALKVERTEX - also visit vertex nodes. The default isto not visit vertex nodes.

MGWALKMASTER - aso visit each referenced node only once. The default is to not visit
referenced nodes.

MGWALKMASTERALL - alsovisit each referenced node oncefor each timeit isreferenced.
The default isto not visit referenced nodes.

MGWALKON - visit only nodes that are part of the current level of detail. The default is to
visit the nodes of all Levels of Detail.

MGWALKNORDONLY - donot visit nodes that are read-only (external nodes, for example).
The default isto visit read-only nodes.

returns mgTRUE upon successful completion, returns mgFAL SE if unsuccessful or if
terminated by one of the action functions.

ACCESS LEVEL

Level 1
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mgMoreDetall

NAME
mgM oreDetail - changes a database’ s Level of Detail (LOD) to the next higher level.

SYNOPSIS
#include lapistruc.h
mgbool mgM oreDetail ( mgrec* db)

DESCRIPTION

mgM oreDetail sorts the switch-in distances from the LOD records in database record db, retrieves the
database’ s current switch-in distance, changesthe current switch-in value to the next lower distance (the next
higher LOD), and unsets the on flag for each of the LOD records' children, except for ones with the new
current switch-in distance. Subsequent calls change the current switch-in value further, and set the LOD
records’ on flags. Thereturn valueismgFAL SE if thereisno higher Level of Detall. If the database does not
have any LOD records, the first call to mgMoreDetail returns mgTRUE, while subsequent calls return

mgFAL SE.
ARGUMENTS
db a database' s top node.
RETURNS
mgbool returns mgT RUE upon successful completion; returnsmgFAL SE if thereisno higher Level of
Detail.
EXAMPLE

mgL eastDetail (db);
while ( mgMoreDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );
mgMostDetail (db); /* should aready be at most LOD */
while (mgLessDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );

ACCESS LEVEL
Level 1

SEE ALSO
mgL essDetail, mgM ostDetail, mgL eastDetail, mgWalk
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mgLessDetall

NAME
mgL essDetail - changes a database’s Level of Detail (LOD) to the next lower level.

SYNOPSIS
#include lapistruc.h
mgbool mgL essDetail ( mgrec* db)

DESCRIPTION

mgL essDetail sorts the switch-in distances from al LOD records in database db, retrieves the database’s
current switch-in distance, changes the current switch-in value to the next higher distance (the next lower
LOD), and unsets the on flag for each of the LOD records children, except for ones with the new current
switch-in distance. Subsequent calls change the current switch-in value further and set the LOD records’ on
flags. The return value is mgFAL SE if thereis no lower Level of Detail. If the database has does not have
any LOD records, thefirst call tomgL essDetail returnsmgT RUE, while subsequent callsreturnmgFAL SE.

ARGUMENTS
db a database’ s top record.
RETURNS
mgbool returns mgT RUE upon successful completion; returns mgFAL SE if thereis no lower level of
detail.
EXAMPLE

mgLeastDetail (db);
while ( mgMoreDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );
mgMostDetail ( db); /* should aready be at most LOD */
while (mgLessDetail (db) )
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );

ACCESS LEVEL
Level 1

SEE ALSO
mgM or eDetail, mgL eastDetail, mgM ostDetail, mgWalk
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mgMostDetall

NAME
mgM ostDetail - changes adatabase’ s Level of Detail (LOD) to the highest level.

SYNOPSIS

#include lapistruc.h
mgbool mgM ostDetail ( mgrec* db)

DESCRIPTION

mgM ostDetail sorts the switch-in distances from all LOD recordsin database record db, changes the current
switch-in value to the lowest distance (the highest LOD), and unsets the on flag for each of the LOD records’
children, except for ones with the lowest switch-in distance. If there are no LOD records or if thereisonly
one LOD record in the database, mgM ostDetail does nothing and returns mgT RUE, since the database is

already at the most detail.
ARGUMENTS

db a database’ s top record.
RETURNS

mgbool returns mgT RUE upon successful completion. Otherwise, mgFAL SE

EXAMPLE
mgL eastDetail (db);
while ( mgMoreDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );
mgMostDetail (db); /* should aready be at most LOD */
while (mgLessDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );

ACCESS LEVEL
Level 1

SEE ALSO
mgM or eDetail, mgL essDetail, mgL eastDetail, mgWalk
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mgLeastDetall

NAME
mgL eastDetail - changes a database's Level of Detail (LOD) to the lowest level.

SYNOPSIS
#include lapistruc.h
mgbool mgL eastDetail ( mgrec* db)

DESCRIPTION

mgL eastDetail sortsthe switch-in distancesfrom all LOD records in database record db, changes the current
switch-in value to the highest distance (the lowest LOD), and unsets the on flag for each of the LOD records’
children, except for oneswith the highest switch-in distance. If the database does not have any LOD records,
or if thereisonly one LOD record, mgL eastDetail does nothing and returns mgT RUE, since the databaseis
already at the least detail.

ARGUMENTS
db a database’ s top record.

RETURNS
mgbool returns mgT RUE upon successful completion, mgFAL SE otherwise.

EXAMPLE
mgL eastDetail (db);
while ( mgMoreDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );
mgMostDetail (db); /* should aready be at most LOD */
while (mgLessDetail (db))
mgWalk ( db, PrintEachNodeName, mgNULL, mgNULL, ILON );

ACCESS LEVEL
Level 1

SEE ALSO
mgL essDetail, mgM or eDetail, mgM ostDetail, mgWalk
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mgRec2Filename

NAME
mgRec2Filename - gets the database file name from any record of a database.

SYNOPSIS
#include lapistruc.h
char *mgRec2Filename ( mgrec *rec);

DESCRIPTION

Given any record in a database, rec, mgRec2Filename returns the database file name. If a record is not
associated with any database, anull string is returned. The file name returned has a path if it was opened or
created in aremote directory. Storage for the file name is dynamically allocated by mgRec2Filename.

Note: the user is responsible for deallocating the dynamically allocated memory with mgFree.

ARGUMENTS
rec a pointer to any record.

RETURNS
char* returns the file name; mgNUL L if no record is found.

EXAMPLE

ACCESS LEVEL
Level 1

SEE ALSO
mgGetCurrentDb, mgRec2Db
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mgRec2Db

NAME
mgRec2Db - gets the database file name from any record of a database.

SYNOPSIS

#include lapistruc.h
mgrec *mgRec2Db ( mgrec *rec);

DESCRIPTION

Given any record in adatabase, rec, mgRec2db returns a pointer to the top node of the database. If arecord
is not associated with any database, the top node of the current database is returned.

ARGUMENTS

rec apointer to any record.
RETURNS

mgr ec* returns the pointer to the top node of the database.
EXAMPLE

mgrec *poly_rec, *dbl, *db2, *cur_db;

dbl = mgOpenDb ( "filel.flt" );

db2 = mgOpenDb ( "file2.flt" );

poly_rec = GetPolyRecFunc ( dbl);

cur_db = mgGetCurrentDb();

if (cur_db!=mgRec2Db ( poly _rec))
printf ("poly_rec not in current database");

ACCESS LEVEL
Level 1

SEE ALSO
mgGetCurrentDb, mgRec2Filename
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mgSetCurrentDb

NAME
mgSetCurrentDb - sets a database as the current database.

SYNOPSIS
#include lapistruc.h
void mgSetCurrentDb ( mgrec *rec);

DESCRIPTION

Given any record in adatabase, rec, mgSetCurrentDb setsthis database as the current database. 1f therecord
isanew current database, the color palette associated with this database is |oaded.

ARGUMENTS
rec apointer to any record in adatabase.

RETURNS
None.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetCurrentDb, mgRec2Db
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mgGetCurrentDb

NAME
mgGetCurrentDb - gets the current database.

SYNOPSIS
#include lapistruc.h
mgrec *mgGetCurrentDb ( void );

DESCRIPTION
Returns a pointer to the top node of the current database. If thereis no current database, returns mgNULL .
ARGUMENTS
RETURNS
mgrec* is a pointer to the top node of the current database. Returns mgNULL if there is no current
database.
EXAMPLE

mgrec *poly_rec, *dbl, *db2, *cur_db;

dbl = mgOpenDb ( "filel.flt" );

db2 = mgOpenDb ( "file2.flt" );

poly_rec = GetPolyRecFunc ( dbl);

cur_db = mgGetCurrentDb();

if (cur_db!=mgRec2Db ( poly_rec))
printf ("poly_rec not in current database”);

ACCESS LEVEL
Level 1

SEE ALSO
mgSetCurrentDb, mgRec2Db
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mglsCode

NAME

mgl sCode - determines if the given node record is a given type.

SYNOPSIS
#include lapiutil.h
mgbool mglsCode ( mgrec *rec, mgcode type);
mgbool mglsBsp ( mgrec *rec);
mgbool mglsDof ( mgrec *rec);
mgbool mglsGroup ( mgrec *rec);
mgbool mglsHeader ( mgrec *rec);
mgbool mglsLightSource ( mgrec *rec);
mgbool mglsLod ( mgrec *rec);
mgbool mglsObject ( mgrec *rec);
mgbool mglsPolygon ( mgrec *rec);
mgbool mglsSound ( mgrec *rec);
mgbool mglsSwitch ( mgrec *rec);
mgbool mglsPath ( mgrec *rec);
mgbool mglsVertex ( mgrec *rec);

DESCRIPTION
Given the node record, rec, mgl sCode determinesiif this record is of type, type.
The others are convenience functions which determine if a node record is of a pre-determined type:
mgl sBsp - fltBsp.
mgl sDof - fltDof.
mgl sGroup - fltGroup.
mglsHeader - fltHeader.
mgl sLightSour ce - fltLightSour ce.
mglsLod - fltL od.
mgl sObject - fltObject.
mgl sPolygon - fltPolygon.
mgl sSound - fltSound.
mgl sSwitch - fltSwitch.
mgl sPath - fltPath.
mglsVertex - fltVertex.

ARGUMENTS

rec apointer to anode record.

type an OpenFlight node record type.
RETURNS

mgbool returns mgT RUE if the node record is of the specified type, otherwise mgFAL SE.
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ACCESS LEVEL
Level 1
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mgGetVixNormal

NAME
mgGetVtxNormal - retrieves the normal vector from a vertex record.

SYNOPSIS

#include lapiutil.h
mgbool mgGetVtxNormal (mgrec* rec, float* i, float* j, float* k);

DESCRIPTION

mgGetVixNormal retrievesthe i, j, and k values of the vertex normal vector from a vertex record rec.
ARGUMENTS

rec avertex record.

[ apointer to afloat for storing the i component of the normal vector.

j apointer to afloat for storing the j component of the normal vector.

k apointer to afloat for storing the k component of the normal vector.
RETURNS

mgbool returns mgT RUE if the vertex has a normal vector; otherwise returns mgFAL SE.

[ thei component of the normal vector.

j the j component of the normal vector.

k the k component of the normal vector.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetPolyNormal
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mgGetPolyNormal

NAME
mgGetPolyNormal - retrieves the normal vector from a polygon record.

SYNOPSIS
#include lapiutil.h
mgbool mgGetPolyNormal (mgrec* rec, double *i, double *j, double *k);

DESCRIPTION

mgGetPolyNormal retrievesthei, j, and k values of the polygon normal vector from a polygon vertex record
rec.

ARGUMENTS
rec avertex record.
[ apointer to adouble for storing the i component of the normal vector.
j apointer to adouble for storing the j component of the normal vector.

k apointer to adouble for storing the k component of the normal vector.
RETURNS
mgbool returns mgT RUE if the polygon has a normal vector; otherwise returns mgFAL SE.

[ returns the i component of the normal vector.
j returns the j component of the normal vector.
k returns the k component of the normal vector.

ACCESS LEVEL
Level 1

SEE ALSO
mgGetVixNor mal
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mglsPolyConcave

NAME
mgl sPolyConcave - determinesiif the given polygon is concave.

SYNOPSIS
#include lapiutil.h
mgbool mgl sPolyConcave ( mgrec *poly );

DESCRIPTION

Given the polygon record poly, mgl sPolyConcave determines if this polygon is concave. If thereis any line
on the plane of the polygon that crosses more than two of the edges of the polygon, then the polygon is
concave.

ARGUMENTS
poly a pointer to the polygon record.

RETURNS
mgbool returns mgT RUE if the polygon is coplanar; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 1
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mglsCoplanar

NAME
mgl sCoplanar - determinesif the given polygon is coplanar.

SYNOPSIS
#include lapiutil.h
mgbool mglsCoplanar ( mgrec *poly );

DESCRIPTION

Given the record poly, containing a polygon node in adatabase, mgl sCoplanar determinesif this polygonis
coplanar. If al of the vertices of this polygon lie in the same plane, then the polygon is coplanar.

ARGUMENTS
poly apointer to the record containing a polygon node.

RETURNS
mgbool returns mgT RUE if the polygon is coplanar; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2
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mgParseFname

NAME
mgPar seFname - gets the components of afile name (path, filename, and extension).

SYNOPSIS
#include lapiutil.h
int mgPar seFname ( char *filename, char **pathname, char **fname, char **ext );

DESCRIPTION

Given a file name complete with its path and extension, filename, mgParseFname returns the path in
pathname, the file name without its extension in fname, and the extension in ext. mgPar seFname returnsthe
length in characters of fname. The parsing is done such that pathname is all characters from the beginning of
the filename string to the last “/” (or empty if there are no “/”s), fname is al characters after the last “/” and
thefirst“.” (or from the beginning if there are no “/”s and to the end if thereareno “."s), ext isall characters

“won

after thefirst“.” (or empty if thereareno “.”s).

ARGUMENTS

filename  thefile nameto parse.
pathname the path string pointer.

fname the filename (without extension) string pointer
ext the extension string pointer
RETURNS
pathname thereturned path.
fname the returned file name without extension.
ext the returned extension.
int the length in characters of the returned file name (fname).

ACCESS LEVEL
Level 2

COPYRIGHT
Copyright [0 1996 Multigen, Inc.

157



UTILITY FUNCTIONS mgReverse

mgReverse

NAME
mgRever se - reverses the order of the verticesin a polygon.

SYNOPSIS

#include lapiutil.h

mgbool mgReverse ( mgrec *poly );
DESCRIPTION

Given therecord, poly, containing apolygon node in adatabase, mgRever se reversesthe order of the vertices
in the polygon. This causes the polygon to face the other direction.

ARGUMENTS

poly apointer to the record containing a polygon node.
RETURNS

mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2
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mgTriangulate

NAME
mgTriangulate - triangul ates a given polygon.

SYNOPSIS
#include lapiutil.h
mglist* mgTriangulate ( mgrec* poly );

DESCRIPTION

Given the record, poly, containing a polygon node in a database, mgTriangulate splits this polygon into
triangles. The original polygon is left untouched, and a list of new polygon records is returned. This list
contains polygons with only three sides.

ARGUMENTS
poly a pointer to the record containing a polygon node.

RETURNS
mglist* returns a list of records containing the triangles made from the polygon; mgNULL if failed.

ACCESS LEVEL
Level 2
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mgUpdateMatrix

NAME
mgUpdateMatrix - updates the matrix in a node record.

SYNOPSIS
#include lapiutil.h
mgbool mgUpdateMatrix ( mgrec* noderec);

DESCRIPTION

mgUpdateM atrix traverses the transformation-linked list of the node record noderec and updates the matrix
accordingly.

ARGUMENTS

noderec anode record.

RETURNS
mgbool returns mgT RUE on success; otherwise returns mgFAL SE.

ACCESS LEVEL
Level 2

SEE ALSO
mgGetMatrix
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mgCoordDif

NAME
mgCoor dDif - finds the difference between two coordinates.

SYNOPSIS

#include lapiutil.h
icoord mgCoordDif (icoord *coordl, icoord *coord2);

DESCRIPTION

Given two coordinates, coordl and coord2, mgCoordDif returns a coordinate that has, as its X value, the
difference of the two given coordinates X values. The same appliesfor its Y and Z values.

ARGUMENTS

coordl the first coordinate.

coord2 the second coordinate.
RETURNS

icoord returns the difference coordinate.

ACCESS LEVEL
Level 1

SEE ALSO

mgM akeL ine, mgi2fcoord.
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mgVectorMove

NAME
mgV ector M ove - moves a coordinate along a direction vector.

SYNOPSIS
#include lapiutil.h
icoord mgVectorMove (icoord *coord, vector *vec, MLTYPE n);

DESCRIPTION

Given a coordinate coord, a direction vector vec, and a number of units n, mgDVector ToVector moves the
coordinate n units along the vector. If the coordinate is not given, oneis created at (0, 0, 0), moved n units
along the vector, and returned.

ARGUMENTS
coord the coordinate.
Vec the direction vector.
n the number of units.
RETURNS
icoord returns the coordinate (0, 0, 0) moved n units and returned if no coordinate is passed in.

ACCESS LEVEL
Level 1

SEE ALSO
mgDVector ToVector.

COPYRIGHT
Copyright [0 1996 Multigen, Inc.

162



GEOMETRY FUNCTIONS mgi2fcoord

mgi2fcoord

NAME

mgi2fcoord - gets a single-precision floating point coordinate from an integer coordinate.

SYNOPSIS
#include lapiutil.h
fcoord mgi2fcoord (icoord *coord );

DESCRIPTION

Given an integer coordinate, coord, mgi2fcoord returns a vector that is coord cast as a single-precision
floating point coordinate.

ARGUMENTS
coord the integer coordinate.

RETURNS
fcoord returns the single-precision floating point coordinate.

ACCESS LEVEL
Level 1
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mgDVectorToVector

NAME
mgDVector ToVector -returns a vector from a given double vector.

SYNOPSIS
#include lapiutil.h
vector mgDVector ToVector ( dvector *vec);

DESCRIPTION

Given adouble-precision floating point vector vec, mgDVector ToVector returnsavector, vec, which is cast
as asingle-precision floating point vector.

ARGUMENTS
vec the double-precision floating point vector.

RETURNS
vector returns the single-precision floating point vector.

ACCESS LEVEL
Level 1
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mgMakeLine

NAME
mgM akeL ine - finds the difference between two coordinates.

SYNOPSIS
#include lapiutil.h
dline mgMakel ine (icoord *coord1, icoord *coord?2);

DESCRIPTION

Given two coordinates, coordl and coord2, mgM akeL ine returns a line between the two coordinates.
ARGUMENTS

coordl the first coordinate.

coord?2 the second coordinate.
RETURNS

dline returns the line between the two coordinates.

ACCESS LEVEL
Level 1

SEE ALSO
mgCoor dDif, mgi2fcoord.
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MultiGen OpenFlight APl Glossary of Terms

alpha

API

API level

attribute

attribute code

attributerecord

attribute value
bead
child node

code

color palette
concave polygon
current color

current database

current light source

current material
current texture

database
database header
database node

data dictionary
datatype

default color palette

The transparency value of atexel. Each texel is assigned an apha value in the
range of 0 (completely transparent) to 255 (completely opague).

The MultiGen OpenFlight Application Programming Interface, which is a set of
C header filesand libraries that provide a programming interface to MultiGen and
the OpenFlight database format.

One of four levels of the MultiGen OpenFlight API. Level 1:Read, gives you
accessto OpenFlight files. Level 2: Write, creates MultiGen node hierarchies and
saves them in OpenFlight format. Level 3: Extensions, extends the kind of data
represented in the OpenFlight format. These extensions then are treated as native
data by MultiGen and GameGen. Level 4:Tools allows you to define plug-ins to
MultiGen. Thisrelease of the APl includes Levels 1 and 2, Read and Write.

One of the defining properties of a record. Database attributes include flags, and
numeric and text data such as color, relative priority, and LOD switching
distances.

The unique integer code, defined in the data dictionary for an attribute, that
specifies which attribute record you want to access.

A record containing descriptive data (flags, names, numeric values, and text) that
issaved with anodein the database hierarchy. Node types, texture attributes, light
color, and even the OpenFlight format revision number can al be represented as
attribute records, which are accessed through attribute codes.

A record that contains a single property, such as.
The numeric value or setting of an attribute.
Another name for a database node.

A node attached below another node in the database tree. The child node inherits
transformations and other properties from its parent node.

Rules that define how data is represented, and which can be used to convert data
from one format to another.

The indexed set of available colors.

A polygon with two or more faces that form an inward indentation. If aline can
be drawn between two vertices in a concave polygon, and the line is located
outside the edges of the polygon, the polygon is concave.

The color to be applied to any object that isin the process of being created, or is
about to be created.

The flt filethat is open and isin the top window, ready for subsequent operations.

Thelight source to be applied to any object that isin the process of being created,
or is about to be created.

The material to be applied to any object that isin the process of being created, or
is about to be created.

The texture to be applied to any object that isin the process of being created, or
is about to be created.

The geometry and hierarchy that defines all modelsin a .flt file.
Def

The top or root node of the database hierarchy. It contains the database header
information, and through it, the entire database can be accessed.

A list of al thefiles, fields, and variables used in a database management system.

The category to which a given set of data belongs. Most APl parameters are
described by standard C data types: char, short, int, and double.

The color palette that is hot associated with a particular database. It is used when
the color palette is accessed, but there is no current database.
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entry

extension record
external record
group

header

image

image attributes
index

instance node

instancing

internal bead tree
level of detail

light
light source

light sour ce index
light source palette
material

material index
material palette
nested node

next node

node

node attributes
nodetype
object

orphan

palette
palette index

parent node
pixel
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One element of a palette, an entry is accessed in its palette by either itsindex or
its name.

def

def

A node that has two or more objects asiits children.

The record that contains the information for the top node in the database.
A two-dimensional matrix of texels.

The type, height, and width of an image.

Anitem, usually an entry in atable, that is used to obtain the address of another
item of data. A pointer isatype of index.

A node that references a portion of the geometry in the database. The referenced
geometry is caled areference node.

The ability to describe a group or object once, then display it one or more times
with various transformations. OpenFlight supports instancing of objects, groups,
and group-like nodes, using transformations such as rotate, translate, scale, and
put.

The entire hierarchy of the database, minus external reference beads.

One of a set of models that represent the same item in the database at varying
levels of complexity. When the eyepoint isfar away from the item, asimple (low-
resolution) level of detail isdisplayed. Asthe eyepoint approachestheitem, lower
resolution models switch out and increasingly complex (higher resolution) models
switchin.

Brightness added to the colors of an image.

A point at which light in an image originates. Light shines along a definable
direction vector from the light source.

A pointer to an entry in the light source palette.
Theindexed set of available light sources.

A surface property that simulate the light-reflecting characteristics of substances
such as wood, plastic, or metal.

A pointer to an entry in the material palette.
Theindexed set of available materials.

A node representing a polygon (face) attached to a coplanar face in the hierarchy.
There are parent nested nodes and child nested nodes; these are equivalent to
MultiGen's superface and subface nodes, respectively. Nested nodes provide a
useful means of specifying drawing order on z-buffered systems, because in z-
buffered drawing mode, every subface draws on top of its parent.

When traversing the database, the node that is read immediately after the current
node.

A genericterm for any record that formsthe hierarchy of the OpenFlight database.
Records with typecodes fltDof, fltGroup, fltHeader, fltObject, fltPolygon,
fltSwitch, and fltVertex are nodes.

A node that has two or more coplanar subfaces as its children.

A node that has no attach point in the hierarchy. Orphans are not saved with the
database.

An organized, indexed set of available properties, such as colors, materials,
texture images, and light sources, that can be applied to certain elements of the
database. A database usually contains one of each type of palette.

An address or other indicator that gives the location of an item stored in a pal ette.
The attach point of any given node in the database.
The smallest unit of an image on adisplay screen.
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polygon
previous node

record

record level
reference
reference node

replicate
RGB

root node
schema
shared node
sibling
sitelD

texe

texture
textureindex
texture palette
top node

top record
transformation

transfor mation matrix

traverse

valuerecord
vertex

MultiGen OpenFlight APl Glossary of Terms

A multi-sided, closed face consisting of edges that connect vertices.

When traversing the database, the node that isread immediately before the current
node.

An organized collection of properties, attributes, and/or links that fully describes
an element of an OpenFlight database and potentialy its position in the
database.Records can contain attributes that are other records, aswell as attributes
that are simple values. Records that contain only one attribute value are called
value records. Records that have links to other records are called nodes.

def
A link to a shared node (reference node).

A node that is referenced by more than one other node. This type of node is also
called a shared node. Each time anode is shared, it is said to be “instanced.”

Create a copy.

An image type whose colors are defined by red, green, and blue values.

The database node.

Thelogical organization of adatabase.

Seereference node.

One of at least two child nodes that are attached at the same level of the database.

A unique code within a schema that indicates the organization who defined a set
of extensions, and the configuration they are going to have. One site ID per data
dictionary.

The basic unit of a texture. A texel can include a color value, a transparency
(alpha) value, or both.

A bitmapped image used to add the appearance of complexity to aflat surface.

A pointer to an entry in the texture palette.

Theindexed set of available textures.

The database node.

The database node.

A function that positions one or more nodes in the database without modifying
their vertex coordinates. Thetransformation isapplied to all the descendants of the
node containing the matrix.

An array of valuesthat, when applied, position one or more nodesin the database
without modifying their vertex coordinates. Transformation matrices are useful
with instances and external references, where you want to position a single object
in severa places, and in functions that reposition database objects and groups,
such as trandate and scale. You can apply a transformation matrix to any node
type but fltPolygon and fltVertex.

The order in which beads in the database hierarchy are processed for drawing. In
OpenFlight, the hierarchy is traversed from top to bottom and then left to right.
Thismeans each bead is processed relative to its neighbors, asfollows: Thebead's
left sibling is processed. The bead is processed. The bead’ s children are processed
(from left to right). The bead’ sright sibling is processed.

A record that includes only one attribute value.
One of the coordinate points that defines a polygon.
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