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GMR_ $VIEWPORT _INQ_STRUCTURE 

Returns the structure ID and the file ID of the structure that is assigned to a specific 
viewport. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR _ $VIEWPORT _ ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

OUTPUT PARAMETERS 

structure _ id 
The identification number of the structure assigned to the viewport, in 
GMR _ $STRUCTURE _ ID _ T format. This parameter is a 4-byte integer. 

file id 
The identification number of the file that the structure belongs to, in 
GMR _ $FILE _ ID _ T format. This parameter is a 2-byte integer. 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Use GMR _ $VIEWPORT _ SET _ STRUCTURE to assign a structure to a viewport. 
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GMR_$VIEWPORT_INQ_ VISIBILITY 

Returns the visibility range and mask values for the specified viewport. 

FORMAT 

GMR_$VIEWPORT_INQ VISIBILITY (viewport id, vis low range, vis_high_range, 
vis_mask~ status) -

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR_ $VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

OUTPUT PARAMETERS 

vis _low _ range 
The low boundary for the visibility test, in GMR _ $STRUCTURE _ VALUE _ T format. 
This parameter is a 4-byte integer. 

vis _ high _ range 
The high boundary for the visibility test, in GMR _ $STRUCTURE _ VALUE _ T format. 
This parameter is a 4-byte integer. 

vis mask 
The mask value for the visibility test, in GMR_$STRUCTURE_MASK_ T format. This 
parameter is a 4-byte integer. 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Use GMR_$VIEWPORT _SET _ VISIBILITY to change the current value for viewport 
visibility. 

At display-time, the structure mask is tested against the viewport visibility mask (and the 
viewport pick mask). The structure value is tested against the viewport visibility range 
(and the viewport pick range). 

The structure is visible under these conditions: 

1. The structure value must be within the viewport's visibility range, inclusive. 

2. The logical AND of the structure mask and the viewport visibility mask must be 
nonzero. 

If a structure does not meet these criteria, it is not traversed. 
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GMR $VIEWPORT MOVE 

GMR $VIEWPORT MOVE 

Translates the specified viewport, carrying the view with it. 

FORMAT 

GMR_$VIEWPORT_MOVE (viewport_id, translate, status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR _ $VIEWPORT _ ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

translate 
The amount of translation, in GMR_$F2_POINT_T format. This parameter is a two­
element array (i.e., an x,y pair) of real values. The translation is strictly a screen space 
operation and does not affect the z-coordinates of the viewport. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 
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GMR $VIEWPORT REFRESH 

Redraws the contents of the specified viewport. 

FORMAT 

GMR_$VIEWPORT_REFRESH (viewport_id, status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR_$VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

This call refreshes a particular viewport as opposed to GMR _ $DISPLA Y _ REFRESH 
which refreshes all viewports that are not in GMR_$REFRESH_INHIBIT state. 

This call refreshes a viewport in any refresh mode. 
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GMR $VIEWPORT SET BG COLOR 

G:MR $VIEWPORT SET BG COLOR 

Sets the background color and intensity of a specified viewport. 

FORMAT 

GMR_$VIEWPORT_SET BG COLOR (viewport_id, color_id, intensity, status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in G:MR_ $VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D G:MR package assigns this value. 

color id 
The color identifier, in G:MR_ $COLOR_ID _ T format. This parameter is a 2-byte 
integer in the range [0, G:MR_$MAX_ COLOR_ID], inclusive. 

intensity 
The intensity used within the range specified by the color ID, in G:MR_ $INTEN _ T 
format. This is 4-byte real value in the range [0.0, 1.0]' inclusive. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

The default for color id is o. The default for intensity is 1.0. 

2-283 3D GMR Routines 



GMR $VIEWPORT SET BORDER 

GNIR $VIEWPORT SET BORDER 

Specifies the border size of the specified viewport in pixels, the border color, and whether 
the border is displayed. 

FORMAT 

GMR_$VIEWPORT_SET BORDER (viewport_id, border_width, border_on, 
border_color_id, border_inten, status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GNIR_$VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D GNIR package assigns this value. 

border _ width 
The width of each side of the border in pixels, in GMR_$BORDER_ WIDTH_ T format. 
This parameter is a four-element array of 2-byte integers. The width of the border is 
specified in terms of left, right, top, and bottom. 

border_on 
A Boolean (logical) flag that indicates whether border is displayed. 

border _ color _ id 
Indicates the color range for the border, GMR _ $COLOR _ ID _ T format. This parameter 
is a 2-byte integer in the range [0, GNIR_$MAX_ COLOR_ID], inclusive. 

border _ inten 
The intensity used within the range specified by the color ID, in GMR _ $INTEN _ T 
format. This is 4-byte real value in the range [0.0, 1.0], inclusive. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Use GNIR_$VIEWPORT _INQ_BORDER to retrieve the border properties of a given 
viewport. 

The default for border _ on is false, the default for color is 1, and the default for intensity is 
1.0. 
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GMR $VffiWPORT SET BOUNDS 

GMR $VIEWPORT SET BOUNDS 

Changes the display bounds for the specified viewport. 

FORMAT 

GMR_$VIEWPORT_SET BOUNDS (viewport_id. vbounds. status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR_$VIEWPORT_ID_ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

vbounds 
The bounds of the new viewport, in GMR _ $F3 _ LIMITS _ T format. This parameter is a 
six-element array of real values specifying xmin, xmax, ymin, ymax, zmin, and zmax in 
logical device coordinates. See the Data Types section for more information. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

GMR_$VIEWPORT _SET _BOUNDS sets the bounds of the specified viewport. You 
must provide the minimum and maximum values for x, y, and z. By default, coordinates 
are expressed as logical device coordinates as follows: bottom left = (0.0, 0.0, 0.0); top right 
= (1.0, 1.0, 1.0). 

Currently, 3D GMR does not support overlapping viewports. 

Use the following procedure to change the bounds of the specified viewport to fill only the 
left half of the screen (assuming a logical device coordinate range of [0.0, 1.0] for x, y, and 
z). 

bounds.xmin := 0.0; bounds.ymin := 0.0; bounds.zmin := 0.0; 
bounds.xmax := 0.5; bounds.ymax := 1.0; bounds.zmax := 1.0; 
GMR_$VIEWPORT_SET_BOUNDS (viewport_id. bounds. status); 
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G11R $VIEWPORT SET CULLING 

Enables culling in a specified viewport: only structures larger than a given screen-space area 
are displayed. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 

cull 

The identification number of the viewport, in G~1R_$VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

A Boolean value that specifies whether culling is to be turned on (TRUE) or off (FALSE). 

min area 
The minimum size for rendered structures, in GMR _ $F _ T format. This parameter is a 
4-byte real value that specifies area in square device coordinates (Le., pixels). 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

This feature allows you to display only structures greater than a given size. This is a way of 
removing features from the display that have become too small to be useful. 

When culling is enabled, these structures are not rendered: structures with an approximate 
projected area in square device coordinates (i.e., the number of pixels covered) less than the 
value specified. 

This call operates on the structure level, not on the element level. 

The projected area of a structure is approximated by the projection of its bounding box. 
This typically produces approximate areas that are slightly larger than the actual screen­
space area of the structure. 

Culling is disabled in each viewport by default. 

Use G11R_$STRUCTURE_INQ_BOUNDS to return the limits of the bounding box of a 
structure. 

NOTE: If you turn text anchor clipping off and turn culling on, then text within a structure 
that would have been culled is still drawn. 
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GMR $VIEWPORT SET GLOBAL MATRIX 

GMR $VIEWPORT SET GLOBAL MATRIX 

Associates a global modeling matrix with a viewport. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in GMR_$VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

matrix 
A 4x3 matrix, in GMR_$4X3_MATRIX_ T format. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

This modeling transformation is applied to all coordinate data in the metafile as the last 
step before the normalizing transformation and projection. 

The default is the identity matrix. 
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GMR $VIEWPORT SET H~IGHT ABLOCK 

Assigns a highlighting attribute block to a specified viewport. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in GMR _ $VIEWPORT _ ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

ablock_id 
The ID number of the ablock, in GMR _ $ABLOCK _ ID _ T format. This parameter is a 
2-byte integer. 

If the ablock_id is invalid, then the default highlight_ablock is set and a warning is 
returned in the status parameter. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

You can specify highlighting in selected viewports or highlight different viewports with 
different types of highlighting. 

Both pick echo and instance echo use the highlighting attribute block feature (see 
GMR_ $PICK_SET _ECHO _METHOD and 
GMR_$INSTANCE_ECHO_SET_METHOD). 
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GMR $VIEWPORT SET INVIS FILTER 

GMR $VIEWPORT SET INVIS FILTER 

Specifies an inclusion list and an exclusion list for name sets that will be invisible in a 
specific viewport. 

FORMAT 

GMR_$VIEWPORT_SET_INVIS FILTER (viewport_id. n_incl_names. inclusion_set. 
n_excl_names. exclusion_set. status) 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in GMR_$VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

n incl_ names 
The .number of names in the inclusion name set. This parameter is a 2-byte integer. 

inclusion _ set 
The list of names in the inclusion set, in GMR _ $N.A}.1E _ SET _ T format. Each name is 
in the range [1, GMR_$MAX_NAME_ELEMENT]' inclusive. 

n excl_ names 
The number of names in the exclusion name set. This parameter is a 2-byte integer. 

exclusion _ set 
The list of names in the exclusion set, in GMR _ $NAME _ SET _ T format. Each name is 
in the range [1, GMR_$MAX_NAME_ELEMENT]' inclusive. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Primitives are invisible if no names in the current name set are in the viewport invisibility 
exclusion set AND at least one name in the current name set is in the viewport invisibility 
inclusion set. 

GMR $ADD NAME SET and GMR $REMOVE NAME SET add and remove 
names from the current name set. 

The relationship between the inclusion and exclusion sets and the current name set can be 
stated mathematically as follows: 

Ii = invisibility inclusion set 
Ei = invisibility exclusion set 
N = current name set 
int = set intersection 
.EQ. = equals 
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G:MR $VIEWPORT SET INVIS FILTER 

.NE. = not equal to 

Invisible <=> (Ii int N .NE. 0) AND (Ei int N .EQ. 0) 
Visible <=> (Ii int N .EQ. 0) OR (Ei int N .NE. 0) 

See G~_$ADD_NAME_SET for an expanded explanation and an example. 
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GMR $VIEWPORT SET PATH ORDER 

G:MR $VIEWPORT SET PATH ORDER 

Sets the path order used for picking and instance echoing in a specified viewport. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in GMR_ $VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

order 
The path order, in GMR_$INSTANCE_PATH_ ORDER_ T format. This is a 2-byte 
integer. Specify one of the following predefined values: GMR_ $TOP _FIRST (specified 
element last) and GMR_ $BOTTOM_FIRST (specified element first). 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

This call determines the order of the path returned by a GMR _ $PICK operation. It also 
defines the order of an input path to G:MR _ $INSTANCE _ ECHO. 

G:MR_$VIEWPORT _INQ_PATH_ ORDER returns the current path order for a 
viewport. 
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G1v1R $VIEWPORT SET PICK 

Sets the pickability range and mask for the specified viewport 

FORMAT 

GMR_$VIEWPORT_SET PICK (viewport id. pick low range. pick_high_range. 
pick mask. status) -

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in G1v1R_ $VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D G1v1R package assigns this value. 

pick_low _range 
The low boundary for the pickability test, in G1v1R_$STRUCTURE_ VALUE_ T format. 
This parameter is a 4-byte integer. 

pick_high_range 
The high boundary for the pickability test, in G1v1R _ $ STRUCTURE _ VALUE _ T format. 
This parameter is a 4-byte integer. 

pick_mask 
The mask value for the pickability test, in G1v1R_$STRUCTURE_MASK_ T format. 
This parameter is a 4-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

At display-time, the 3D G1v1R package tests the structure mask against the viewport 
visibility mask and the viewport pick mask. The package also tests the structure value 
against the viewport pick range and the viewport visibility range. 

The structure is visible under these conditions: 

1. The structure value must be within the viewport's visibility range, inclusive. 

2. The logical AND of the structure mask and the viewport visibility mask must be 
nonzero. 

The structure is pickable under these conditions: 

1. The structure must meet the above visibility criteria. 

2. The structure value must be within the viewport's pick range, inclusive. 

3. The logical AND of the structure mask and the viewport pick mask must be 
nonzero. 
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GMR $VIEWPORT SET PICK 

If the visibility and pickability criteria are met, then a structure is pickable even though it 
may not be visible on the screen. This means that you can pick an invisible object as 
follows: change the visibility range and mask to match the viewport pickability range and 
mask and then pick the structure . 
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GMR $VIEWPORT SET PICK FILTER 

Specifies an inclusion list and an exclusion list for name sets that are pickable for a specific 
viewport. 

FORMAT 

GMR_$VIEWPORT_SET_PICK_FILTER (viewport_id. n_incl_names. inclusion_set. 
n_excl_names. exclusion_set. status) 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in GMR_$VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D GMR package assigns this value. 

n incl names 
The number of names in the inclusion set. This parameter is a 2-byte integer. 

inclusion set 
The list of names in the inclusion set, in GMR _ $NAME _ SET _ T format. Each name is 
in the range [I, GMR_$MAX_NAME_ELEMENT]' inclusive. 

n excl_names 
The number of names in the exclusion set. This parameter is a 2-byte integer. 

exclusion set 
The list of names in the exclusion set, in GMR _ $NAME _ SET _ T format. Each name is 
in the range [I, GMR_$MAX_NAME_ELEMENT]' inclusive. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Primitives are pickable if visibility criteria are met AND at least one name in the current 
name set is in the viewport pick inclusion set AND no names in the current name set are in 
the viewport pick exclusion set. 

The relationship between the inclusion and exclusion sets and the current name set can be 
stated mathematically as follows: 

Ii = invisibility inclusion set 
Ei = invisibility exclusion set 
Ip = pick inclusion set 
Ep = pick exclusion set 
N = current name set 
int = set intersection 
.EQ. = equals 
.NE. = not equal to 
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GMR $VIEWPORT SET PICK FIL TER 

Invisible <=> (Ii int N .NE. 0) AND (Ei int N .EQ. 0) 
Visible <=> (Ii int N .EQ. 0) OR (Ei int N .NE. 0) 

Pickable <=> [(Ii int N .EQ. 0) OR (Ei int N .NE. 0)] AND 
(Ip int N .NE. 0) AND (Ep int N .EQ. 0) 

If the above criteria is met, the primitive is pickable even though it may not be visible on 
the screen. To pick an invisible object, do the following: change the name set and then pick 
it without calling a viewport clear/refresh combination. 

See GMR_$ADD _NAME_SET for an expanded explanation and an example. 

G1vfR_$VIEWPORT _SET _INVIS_FILTER establishes the name set visibility criteria. 
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Sets the refresh state of a specified viewport. 

FORMAT 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR_ $VIEWPORT _ID format. This parameter is a 
2 .. byte integer. The 3D GMR package assigns this value. 

refresh state 
The refresh state of the viewport, in GMR_$REFRESH_STATE_ T format. This is a 
2-byte integer. Specify only one of the following predefined values: 

GMR $REFRESH WAIT 
When you modify elements in the file, the viewport is rewritten when you 
call GMR_$VIEWPORT_REFRESH or 
GMR $DISPLAY REFRESH. 

GMR $REFRESH INHIBIT 
When you modify elements in the file, the viewport is rewritten only 
when you call GMR _ $VIEWPORT _ REFRESH. 
GMR_ $DISPLAY _REFRESH does not affect a viewport in this refresh 
state. 

GMR $REFRESH PARTIAL 
Individual elements are updated as they are changed in the metafile. 
When deleting or replacing an element (or subtree if the element is an 
instance), the element (or subtree) is erased by drawing in the background 
color. When inserting or replacing, the new element (or subtree) is drawn 
without regard to other elements on the display. The viewport is 
completely redrawn when you call GMR_$VIEWPORT _REFRESH or 
GMR $DISPLAY REFRESH. 

GMR $REFRESH UPDATE 
The viewport is completely redrawn every time that you change a 
displayed structure. 

OUTPUT PARAMETERS 

status 
Oompletion status, in STATUS _ $T format. This data type is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

GMR_$VIEWPORT _SET _REFRESH_STATE allows you to control the frequency at 
which the display in a viewport is refreshed. This routine allows you to change the metafile 
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GMR $VIEWPORT SET REFRESH STATE 

and have the package automatically update one or more viewports to incorporate these 
changes, without calling a refresh routine. One use of this feature is in a rubber-banding 
procedure when you are trying to find the right place to put a line (see 
GMR,-$DYN_MODE_SET_ENABLE). 
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GMR $VIEWPORT SET STATE 

Sets the user-definable parameters for a specified viewport. 

FORMAT 

GMR_$VIEWPORT_SET STATE (viewport_id. viewport_state. status) 

INPUT PARAMETERS 

viewport _ id 
The identification number of the viewport, in G1v1R_ $VIEWPORT _ID _ T format. This 
parameter is a 2-byte integer. The 3D G1v1R package assigns this value. 

viewport _ state 
The parameters of the viewport, in G1v1R_$L_ARRAY _ T format. This is an array of 
4-byte integers. The array should be at least as long as the constant 
G1v1R $VIEWPORT STATE BLOCK SIZE. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

This call sets all user-definable viewport parameters: viewport size, border and color 
information, viewing parameters, display structure, picking information, etc. 

This call is useful when you want to create a new viewport that is similar to an existing 
viewport. Obtain the parameters of the exisiting viewport through 
G1v1R_$VIEWPORT _INQ_STATE. Then use those parameters for the new viewport. 

The call does not automatically redisplay the viewport. You will see the results the next 
time you refresh the viewport. For example: 

GMR_$VIEWPORT_INQ_STATE(vpid. array_size. size. view_state. status); 
GMR $VIEWPORT SET STATE(vpid2. view state. status); 
GMR-$VIEWPORT-CLEAR(Vpid2. status);-
GMR=$VIEWPORT=REFRESH(vpid2. status); 
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GMR $VIEWPORT SET STRUCTURE 

Binds a structure (and possibly a subtree) to a viewport for future refreshing. 

FORMAT 

GMR_$VIEWPORT_SET STRUCTURE (viewport_id, structure_id, status) 

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GwIR_$VIEWPORT _ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

structure id 
The identification number of the structure, in GMR _ $STRUCTURE _ ID _ T format. This 
parameter is a 4-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

Use this call to bind a structure as the root structure for the viewport. Use 
GMR _ $VIEWPORT _ CLEAR followed by GMR _ $VIEWPORT _ REFRESH or 
G1tffi _ $D ISPLA Y _ REFRESH to display the structure in the viewport. 

There is no default structure assigned to a viewport. 

You can assign any structure in the current file to a viewport or you can assign the primary 
structure of the file if one exists. 

Before you can assign the primary structure toa viewport you must first set the primary 
structure of the file using GMR_$FILE_SET _PRIMARY _STRUCTURE. To retrieve 
the structure ID of the primary structure, use 
GMR_$FILE_INQ_PRIMARY_STRUCTURE. 

GMR_$VIEWPORT_INQ_STRUCTURE returns the structure ID and the file ID of the 
structure that is assigned to a specific viewport. 
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GMR $VIEWPORT SET VISIBILITY 

Sets the visibility range and mask value for the viewport. 

FORMAT 

GMR_$VIEWPORT_SET VISIBILITY (viewport id, vis low range, vis_high_range, 
vis_mask~ status) -

INPUT PARAMETERS 

viewport _ id 
The number of the viewport, in GMR _ $VIEWPORT _ ID _ T format. This parameter is a 
2-byte integer. The 3D GMR package assigns this value. 

vis _low _ range 
The low boundary for the visibility test, in GMR _ $STRUCTURE _ VALUE _ T format. 
This parameter is a 4-byte integer. 

vis _ high _ range 
The high boundary for the visibility test, in GMR _ $STRUCTURE _ VALUE _ T format. 
This parameter is a 4-byte integer. 

vis mask 
The mask value for the visibility test, in GMR_$STRUCTURE_MASK_ T format. This 
parameter is a 4-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This parameter is 4 bytes long. See the Data 
Types section for more information. 

USAGE 

At display-time, the 3D GMR package tests the structure mask against the viewport 
visibility mask (and the viewport pick mask). The package also tests the structure value 
against the viewport visibility range (and the viewport pick range). 

The structure is visible under these conditions: 

1. The structure value must be within the viewport's visibility range, inclusive. 

2. The logical AND of the structure mask and the viewport visibility mask must be 
nonzero. 

If a structure does not meet these criteria, it is not traversed. 
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Quick Reference 

This section provides a quick reference to 3D GMR routines. Information is presented in two 
parts: a list organized by function followed by an alphabetical list of calls with their formats. 

3D GMR Routines 

The following is a list of routines organized by functional category. Some routines are included 
in more than one category. The method of organization is similar to that in Programming With 
DOMAIN 3D Graphics Metafile Resource. 

Controlling 3D GMR 

Controlling the 3D GMR Package 

GMR $INIT 
Initializes the 3D graphics metafile package and opens the display. 

GMR $TERMINATE 
Terminates the 3D GMR package and closes the display. 

Controlling Files 

GMR $FILE CLOSE 
Closes the current file, saving revisions or not as specified. 

GMR $FILE CREATE 
Creates a new graphics metafile and makes it the current file. 

GMR_$FILE_INQ_PRIMARY _STRUCTURE 
Returns the identification number of the structure assumed to be the start of the current 
file. 

GMR $FILE OPEN 
Reopens an existing file and makes it the current file. 

GMR $FILE SELECT 
Makes the specified file the current file. 

GMR $FILE SET PRIMARY STRUCTURE 
Sets the structure number assumed to be the start of the current file. 

Controlling Structures 

GMR_$FILE_INQ_PRIMARY _STRUCTURE 
Returns the identification number of the structure assumed to be the start of the current 
file. 

GMR $FILE SET PRIMARY STRUCTURE 
Sets the structure number assumed to be the start of the current file. 
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GMR $STRUOTURE OLOSE 
Oloses the current structure, saving revisions or not. 

GMR $STRUOTURE OOPY 
Oopies the entire contents of another structure into the current open structure. 

GMR $STRUOTURE OREATE 
Oreates a new structure and assigns it a structure identification number and (optionally) 
an application-supplied name. 

GMR $STRUOTURE DELETE 
Deletes the current open structure. 

GMR $STRUOTURE ERASE 
Deletes all elements in the current structure. 

GMR_$STRUOTURE_INQ_BOUNDS 
Returns the limits of the bounding box that encloses a structure and any subtrees that 
the structure calls. 

GMR_$STRUOTURE_INQ_OOUNT 
Returns the number of structures in the current metafile and a structure number 
guaranteed to be greater than or equal to the largest structure numl-er. 

GMR _ $STRUOTURE _ INQ_ID 
Returns the structure identification number of the named structure. 

GMR _ $STRUOTURE _ INQ _ INSTANOES 
Returns both the number of instance elements that invoke a particular structure and the 
maximum number of levels of instancing that occur beneath the structure. 

GMR_$STRUOTURE_INQ_NAME 
Returns the name of the structure with the specified structure identification number. 

G11R _ $STRUOTURE _ INQ _ OPEN 
Returns the identification number of the open structure. 

G11R_$STRUOTURE_INQ_ TEMPORARY 
Returns whether the specified structure is temporary or not. 

G11R_$STRUOTURE_INQ_ VALUE_MASK 
Returns the value and mask of a structure that are used to determine visibility and pick 
eligibility. 

G11R $STRUOTURE OPEN 
Reopens an existing structure. 

G11R $STRUOTURE SET NAME 
Renames an existing structure. 

GMR $STRUOTURE SET TEMPORARY 
Makes the specified structure temporary or not. Temporary structures are deleted when 
the file is closed. 
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G1v1R $STRUCTURE SET VALUE :MASK 
Sets the structure value and structure mask that are used to determine visibility and pick 
eligibility 

G1v1R_$VIEWPORT_INQ_STRUCTURE 
Returns the structure ID and the file ID of the structure that is assigned to a specific 
viewport. 

G1v1R $VIEWPORT SET STRUCTURE 
Binds a structure (and possibly a subtree) to a viewport for future refreshing. 

Editing Structures and Elements 

G1v1R $ELEMENT DELETE 
Deletes the current element. 

G1v1R_$ELEMENT _INQ_INDEX 
Returns the value stored for the current element index. 

G1v1R $ELEMENT SET INDEX 
Sets the current element to the value indicated. 

G1v1R _ $INQ _ ELEMENT _ TYPE 
Returns the type of the current element in the current open structure. 

G1v1R_$REPLACE_INQ_FLAG 
Returns the current value of the replace flag. 

GMR $REPLACE SET FLAG 
Sets or clears a flag that causes subsequent elements to replace the current element rather 
than being inserted after the current element. 

GMR $STRUCTURE COPY 
Copies the entire contents of another structure into the current structure. 

GMR $STRUCTURE DELETE 
Deletes the current structure. 

GMR $STRUCTURE ERASE 
Deletes all elements in the current structure. 

GMR_$STRUCTURE_INQ_BOUNDS 
Returns the limits of the bounding box that encloses a structure and any subtrees that 
the structure calls. 

GMR_$STRUCTURE_INQ_COUNT 
Returns the number of structures in the current metafile and a structure number 
guaranteed to be greater than or equal to the largest structure number. 

GMR_$STRUCTURE_INQ_INSTANCES 
Retur~s both the number of instance elements that invoke a particular structure and the 
maximum number of levels of instancing that occur beneath the structure. 
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Using Tags 

GMR_$INQ_TAG 
Returns the length of the text stored III the current (GMR_$TAG) element and a 
specified substring of that text. 

GMR $TAG 
Inserts a comment into the current open structure. 

GMR $TAG LOCATE 
Searches for the specified tag in the specified range of structures and returns the structure 
ID of the lowest numbered structure in which the tag is found. 

Drawing Primitives Routines 

GMR $F3 MESH 
Inserts a primitive element into the current open structure. The element draws a mesh. 

GMR $F3 MUL TILINE 
Inserts a primitive element into the current open structure. The element draws a 
sequence of disconnected line segments. 

GMR $F3 POLYGON 
Inserts a primitive element into the current open structure. The element draws a 
polygon. 

GMR $F3 POLYLINE 
Inserts a primitive element into the current open structure. The element draws a 
sequence of connected lines. 

GMR $F3 POL YMARKER 
Inserts a primitive element into the current open structure. The element draws a set of 
markers. 

GMR_ $INQ_F3 _MESH 
Returns the major and minor dimensions and the list of mesh points associated with the 
current (GMR_$F3_MESH) element. 

GMR _ $INQ _ F3 _ MUL TILINE 
Returns the list of multiline points associated with the current 
(GMR _ $F3 _ MULTILINE) element. 

GMR _ $INQ _F3 _POLYGON 
Returns the list of polygon points associated with the current (GMR_ $F3 _POLYGON) 
element. 

GMR_ $INQ_F3 _POLYLINE 
Returns the list of polyline points associated with the current (GMR _ $F3 _ POLYLINE) 
element. 

GMR _ $INQ _F3 _POL YMARKER 
Returns the list of marker points associated with the current 
(GMR_$F3_POLYMARKER) element. 
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GMR _ $INQ _ TEXT 
Returns the text string, the number of characters, and the anchor point stored in the 
current (GMR_ $TEXT) element. 

GMR $TEXT 
Inserts a primitive element into the current open structure. The element defines and 
positions a text string. 

Attribute Routines 

Direct Attributes 

GMR $ADD NAME SET 
Inserts an attribute element into the current open structure. The element adds names to 
the current name set. 

GMR $FILL COLOR 
Inserts an attribute element into the current open structure. The element establishes fill 
color for polygons and meshes. 

GMR $FILL INTEN 
Inserts an attribute element into the current open structure. The element establishes fill 
intensity for polygons and meshes. 

GMR_ $INQ_ADD _NAME_SET 
Returns the list of names in the current (GMR_$ADD _NAME_SET) element. 

GMR_$INQ_FILL_COLOR 
Returns the color ID specified by the current (GMR _ $FILL _ COLOR) element. 

GMR_$INQ_FILL_INTEN 
Returns the intensity of the current (GMR _ $FILL _ INTEN) element. 

GMR_$INQ_LINE_COLOR 
Returns the color ill specified by the current (GMR _ $LINE _ COLOR) element. 

GMR_$INQ_LINE_INTEN 
Returns the intensity of the current (GMR _ $LINE _ IN TEN) element. 

GMR_$INQ_LINE_ TYPE 
Returns the line type ill of the current (GMR _ $LINE _ TYPE) element. 

GMR_$INQ_MARK_ COLOR 
Returns the color ill specified by the current (GMR_ $MARK_ COLOR) element. 

GMR_$INQ_MARK_INTEN 
Returns the intensity of the current (GMR_$:MARK_INTEN) element. 

GMR_$INQ_MARK_SCALE 
Returns the scale factor for the current (GMR_$MARK_SCALE) element. 

GMR_$INQ_MARK_ TYPE 
Returns the mark type for the current (GMR_$MARK_ TYPE) element. 
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G:MR_$INQ_REMOVE_NAME_SET 
Returns the list of names in the current (GMR_$REMOVE_NAME_SET) element. 

G:MR _ $INQ _ TEXT _ COLOR 
Returns the color ill stored in the currrent (G:MR_ $ TEXT _COLOR) element. 

G:MR_$INQ_ TEXT _EXPANSION 
Returns the expansion factor stored for the currrent (G:MR_$TEXT _EXPANSION) 
element. 

G:MR_$INQ_ TEXT _HEIGHT 
Returns the height stored for the currrent (GMR _ $ TEXT _ HEIGHT) element. 

G:MR_$INQ_ TEXT _INTEN 
Returns the value stored for the currrent (GMR _ $ TEXT _ IN TEN) element. 

G:MR_$INQ_TEXT_PATH 
Returns the text angle stored for the currrent (G:MR_$TEXT _PATH) element. 

G:MR_ $INQ_ TEXT _SLANT 
Returns the slant factor stored for the currren t (GMR _ $ TEXT _ SLANT) element. 

G:MR_$INQ_ TEXT _SPACING 
Returns the spacing stored for the currrent (G:MR_$TEXT _SPACING) element. 

G:MR_$INQ_TEXT_UP . 
Returns the up vector stored for the currrent (GMR_ $ TEXT _ UP) element. 

G:MR $LINE COLOR 
Inserts an attribute element into the current open structure. The element establishes line 
color for polylines and multilines. 

G:MR $LINE INTEN 
Inserts an attribute element into the current open structure. The element establishes line 
intensity for polylines and multilines. 

G:MR $LINE TYPE 
Inserts an attribute element into the current open structure. The element establishes line 
type for polylines and multilines. 

G:MR $MARK COLOR 
Inserts an attribute element into the current open structure. The element establishes 
color for polymarker elements. 

GMR $MARK INTEN 
Inserts an attribute element into the current open structure. The element establishes 
intensity for polymarker elements. 

G:MR $MARK SCALE 
Inserts an attribute element into the current open structure. The element establishes the 
scale factor for polymarker elements. 
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Gl\1R $MARK TYPE 
Inserts an attribute element into the current open structure. The element establishes the 
poly marker type. 

Gl\1R $REMOVE NAME SET 
Inserts an attribute element into the current open structure. The element removes names 
from the current name set. 

Gl\1R $TEXT COLOR 
Inserts an attribute element into the current open structure. The element establishes the 
color ID used for rendering text. 

Gl\1R $TEXT EXPANSION 
Inserts an attribute element into the current open structure. The element establishes the 
expansion factor for text. 

Gl\1R $TEXT HEIGHT 
Inserts an attribute element into the current open structure. The element establishes the 
height for text. 

Gl\1R_$TEXT _INQ_ANCHOR_ CLIP 
Returns the mode for clipping text. 

Gl\1R $TEXT INTEN 
Inserts an attribute element into the current open structure. The element establishes 
intensity for text. 

Gl\1R $TEXT PATH 
Inserts an attribute element into the current open structure. The element establishes the 
angle of the text path. 

Gl\1R $TEXT SET _ANCHOR CLIP 
Inserts an element into the metafile that specifies whether text is clipped by anchor point. 

Gl\1R $TEXT SLANT 
Inserts an attribute element into the current open structure. The element establishes the 
slant of text. 

GMR $TEXT SPACING 
Inserts an attribute element into the current open structure. The element sets the 
spacing between text characters. 

GMR $TEXT UP 
Inserts an attribute element into the current open structure. The element specifies the up 
direction for text on the projection plane. 

Attribute Source Flags 

Gl\1R $ATTRffiUTE SOURCE 
Sets the attribute source flag for an attribute type to direct (use explicit attribute 
elemet;tt) or aclass (use current aclass definition). 
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G1vfR_$INQ_ATTRIBUTE_SOURCE 
Returns the attribute type and 
(G1vfR_$ATTRIBUTE_SOURCE) element. 

Attribute Classes 

G1vfR $ACLASS 

source flag for the current 

Inserts an element into the current open structure. The element selects an attribute class. 

G1vfR _ $INQ _ACLASS 
Returns the attribute class for the current (GMR _ $ACLASS) element. 

Controlling Attribute Blocks 

G1vfR $ABLOCK_ASSIGN _DISPLAY 
Assigns an attribute block (by number) to an attribute class, for all viewports of the 
display that have not already explicitly assigned that attribute class. 

G1vfR $ABLOCK ASSIGN _ VIEWPORT 
Assigns an attribute block (by number) to an attribute class for one viewport. 

G1vfR $ABLOCK COpy 
Copies all attributes from one existing attribute block to another. 

G1vfR $ABLOCK CREATE 
Creates an attribute block and initializes it equivalent to an existing block. 

G1vfR $ABLOCK DELETE 
Deletes an attribute block and releases the attribute block identification number. 

G1vfR_$ABLOCK_INQ_ASSIGN_DISPLAY 
Returns the current attribute block number assigned to a particular attribute class for 
the display. 

GMR_$ABLOCK_INQ_ASSIGN_ VIEWPORT 
Returns the current attribute block number assigned to a particular attribute class for a 
specified viewport. 

Assigning and Retrieving Attribute Block Values 

GMR_$ABLOCK_INQ_FILL_COLOR 
Returns the color used for the interior of polygons and meshes and the enabled state for 
the specified attribute block. 

GMR_$ABLOCK_INQ_FILL_INTEN 
Returns the fill intensity used for polygons and meshes and the enabled state for the 
specified attribute block. 

G1vfR_$ABLOCK_INQ_LINE_COLOR 
Returns the polyline/multiline color and the enabled state for the specified attribute 
block. 
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GMR_$ABLOCK_INQ_LINE_INTEN 
Returns the polyline/multiline intensity and the enabled state for the specified attribute 
block. 

GMR_$ABLOCI<_INQ_LINE_ TYPE 
Returns the polyline/multiline type ID and the enabled state for the specified attribute 
block. 

GMR_ $ABLOCK_INQ_Iv1ARK_ COLOR 
Returns the polymarker color and the enabled state for the specified attribute block. 

GMR _ $ABLOCK_INQ _Iv1ARK_ INTEN 
Returns the polymarker intensity and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_Iv1ARK_SCALE 
Returns the polymarker scale factor and the enabled state for the specified attribute 
block. 

GMR _ $ABLOCK _ INQ _ Iv1ARK _ TYPE 
Returns the polymarker type and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_TEXT_COLOR 
Returns the text color and the enabled state for the specified attribute block. 

GMR_ $ABLOCK_INQ_ TEXT _EXPANSION 
Returns the text expansion and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_TEXT_HEIGHT 
Returns the text height and the enabled state for the specified attribute block. 

GMR _ $ABLOCK_ INQ _ TEXT _ INTEN 
Returns the text intensity and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_ TEXT _PATH 
Returns the text path and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_ TEXT _SLANT 
Returns the text slant factor and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_ TEXT _SPACING 
Returns the intercharacter spacing and the enabled state for the specified attribute block. 

GMR_$ABLOCK_INQ_TEXT_UP 
Returns the text up direction and the enabled state for the specified attribute block. 

GMR $ABLOCK SET F~L COLOR 
Sets the color used to fill polygons and meshes and the enabled state for the specified 
attribute block. 

GMR $ABLOCK SET FILL INTEN 
Sets the fill intensity for polygons and meshes and the enabled state for the specified 
attribute block. 
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GMR $ABLOCK SET LINE COLOR 
Sets the poly/multiline color and the enabled state for the specified attribute block. 

GMR $ABLOCK SET LINE INTEN 
Sets the poly/multiline intensity and the enabled state for the specified attribute block. 

GMR $ABLOCK SET LINE TYPE 
Sets the poly/multiline type id and the enabled state for the specified attribute block. 

GMR $ABLOCK SET MARK COLOR 
Sets the poly marker color and the enabled state for the specified attribute block. 

GMR $ABLOCK SET MARK INTEN 
Sets the polymarker intensity and the enabled state for the specified attribute block. 

GMR $ABLOCK SET MARK SCALE 
Sets the polymarker scale factor and the enabled state for the specified attribute block. 

GMR $ABLOCK SET MARK TYPE 
Sets the poly marker type and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT COLOR 
Sets the text color and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT EXPANSION 
Sets the text expansion and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT HEIGHT 
Sets the text height and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT INTEN 
Sets the text intensity and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT PATH 
Sets the text path angle and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT SLANT 
Sets the text slant factor and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT SPACING 
Sets the intercharacter spacing and the enabled state for the specified attribute block. 

GMR $ABLOCK SET TEXT UP 
Sets the text up direction and the enabled state for the specified attribute block. 

GMR_$VIEWPORT_INQ_HILIGHT_ABLOCK 
Returns the identification number of the highlighting attribute block of a specified 

. viewport. 

GMR $VIEWPORT SET HILIGHT ABLOCK 
Assigns a highlighting attribute block to a specified viewport. 
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Modeling Routines 

Instancing 

G11R_$INQ_INSTANCE_ TRANSFORM 
Returns the structure ID and the transformation appli~d at rendering time of the current 
(G11R _ $INSTANCE _ TRANSFORM) element. 

G11R $INSTANCE TRANSFORM 
Inserts an instance element into the current open structure. The element instances an 
identified structure with a specified transformation matrix. 

G11R $INSTANCE TRANSFORM FvVD REF 
A forward-referencing instance routine. Creates a new structure, returns the structure ID, 
and inserts an instance element into the current open structure. 

Matrix Routines 

G11R $4X3 MATRIX CONCATENATE 
Concatenates the two given 4x3 matrices and returns the resulting matrix. 

G11R $4X3 MATRIX IDENTITY 
Returns the 4x3 identity modeling matrix. 

G11R $4X3 MATRIX INVERT 
Returns the inverse of a 4x3 matrix. 

G11R $4X3 MATRIX REFLECT 
Specifies a reflection (or mirroring) through an arbitrary plane. 

G11R $4X3 MATRIX ROTATE 
Concatenates the specified 4x3 modeling matrix with a rotation matrix. 

G11R $4X3 MATRIX ROTATE AXIS 
Specifies a rotation about an arbitrary axis. 

G11R $4X3 MATRIX SCALE 
Concatenates the specified 4x3 modeling matrix with a scaling matrix. 

" G11R $4X3 MATRIX TRANSLATE 
Concatenates the specified 4x3 modeling matrix with a 4x3 translation matrix. 

G11R_ $VIEWPORT _INQ_ GLOBAL _MATRIX 
Returns the global modeling matrix for a specific viewport. 

G11R_$VIEW _INQ_ TRANSFORM 
Returns a viewport's normalizing matrix. 

G11R_$VIEWPORT_SET_GLOBAL_MATRIX 
Associates a global modeling matrix with a viewport. 

G11R $VIEW SET TRANSFORM 
Sets a viewport's normalizing matrix directly. 
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Viewing Parameter Routines 

GMR_$VIEW _INQ_COORD_SYSTEM 

\, 

Returns the coordinate system type (right- or left-handed) of the given viewport. 

GMR_$VIEW _INQ_HITHER_DISTANCE 
Returns the N-coordinate of the near. clipping plane. 

GMR_$VIEW _INQ_OBLIQUE 
Returns the values of the foreshortening ratio and angle of receding lines of a specific 
viewport. 

GMR_$VIEW _INQ_PROJECTION_ TYPE 
Returns the type of projection used in a specific viewport. 

GMR_$VIEW _INQ_REFERENCE_POINT 
Returns the value of the viewing reference point for a given viewport. 

GMR_$VIEW _INQ_STATE 
Returns the viewing parameter values for a specified viewport. 

GMR_$VIEW _INQ_ TRANSFORM 
Returns a viewport's normalizing matrix. 

GMR_$VIEW _INQ_ VIEW _DISTANCE 
Returns the distance from the reference point to the viewing plane in a given viewport. 

GMR_$VIEW _INQ_ VIEW _PLANE~NORMAL 
Returns a vector that is normal to the view plane for a specified, viewport. 

GMR_$VIEW _INQ_ WINDOW 
Returns the minimum and maximum limits of the window on the viewing plane. 

GMR_$VIEW _INQ_ YON_DISTANCE 
Returns the N-coordinate of the far clipping plane in a specified viewport. 

GMR $VIEW SET COORD SYSTEM 
Sets the coordinate system type of the given viewport. 

GMR $VIEW SET HITHER DISTANCE 
Sets the N-coordinate of the near clipping plane in a spe<;ified viewport. 

G~_$VIEW _SET_OBLIQUE 
Sets the foreshortening ratio and angle of receding lines for a specific viewport. 

GMR $VIEW SET _PROJECTION TYPE 
Selects the type of viewing projection for a given viewport. 

GMR $VIEW SET REFERENCE POINT 
Sets a viewport's viewing reference point. 

GMR $VIEW SET STATE 
--:' 

Establishes all viewing parameters at once for a given viewport. 
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GMR $VIEW SET TRANSFORM 
Sets a viewport's normalizing matrix directly. 

GMR $VIEW SET UP _VECTOR 
Establishes viewing orientation in a given viewport. 

GMR $VIEW SET VIEW DISTANCE 
Sets the distance from the reference point to the viewing plane for a given viewport. 

GMR $VIEW SET VIEW PLANE NORMAL 
Establishes a vector that is normal to the view plane of a specified viewport, in world 
coordinates. 

GMR $VIEW SET WINDOW 
Establishes the window on the viewing plane of a viewport. 

GMR $VIEW SET YON DISTANCE 
Sets the N-coordinate of the far clipping plane for a given viewport. 

Display and Viewport Routines 

Setting the Display 

GMR_$COORD_INQ_DEVICE_LIMITS 
Returns the device coordinates to which the logical device limits are mapped. 

GMR_ $COORD _INQ_LDC _LIMITS 
Returns the current logical device coordinate limits. 

GMR_ $COORD _INQ_MAX_DEVICE 
Returns the maximum range of the device coordinates. 

GMR $COORD SET DEVICE LIMITS 
Specifies the limits of device space. 

GMR $COORD SET LDC LIMITS 
Specifies the limits of logical device coordinate space. 

GMR $DISPLAY CLEAR BG 
Clears the background of the display to its current color setting. 

GMR_$DISPLAY _INQ_BG_COLOR 
Returns the current background color and intensity of the display. 

GMR $DISPLAY REFRESH 
Redisplays all viewports that have a refresh state of GMR_$REFRESH_ WAIT, 
GMR_$REFRESH_UPDATE, or G11R_$REFRESH_PARTIAL. 

GMR $DISPLAY SET BG COLOR 
Sets the background color and intensity for the display. 
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G1vfR $DM REFRESH ENTRY 
Specifies a user-defined routine to be called when the display is refreshed as a result of a 
Display Manager refresh window or <POP> command. 

G1vfR_$INQ_ CONFIG 
Returns the number of planes and the size of the current display device. 

Setting Viewport Parameters 

G1vfR $VIEWPORT CLEAR 
Clears a specified viewport to the background color. 

G1vfR $VIEWPORT CREATE 
Creates an additional viewport and assigns it an ID number. 

G1vfR $VIEWPORT DELETE 
Deletes a specified viewport. 

G1vfR_$VIEWPORT_INQ_BG_COLOR 
Returns the background color ID and intensity of a specified viewport. 

G1vfR_$VIEWPORT_INQ_BORDER 
Returns the width of the four edges of the specified viewport, the border-on flag, and 
color attributes. 

G1vfR_ $VIEWPORT _INQ_BOUNDS 
Returns the bounds of the specified viewport. 

G1vfR_$VIEWPORT_INQ_CULLING 
Returns whether culling is enabled III a specified viewport and the current minimum 
screen size for displayed structures. 

G1vfR_ $VIEWPORT _INQ_ GLOBAL _MATRIX 
Returns the global modeling matrix for a specific viewport. 

G1vfR _ $VIEWPORT _ INQ _ HILIGHT _ ABLOCK 
Returns the identification number of the highlighting attribute block of a specified 
viewport. 

G1vfR _ $VIEWPORT _ INQ _ INVIS _ FIL TER 
Returns the inclusion list and exclusion list for name sets that will be invisible III a 
specific viewport. 

G1vfR_ $VIEWPORT _INQ_PATH_ ORDER 
Returns the path order used for picking and echoing in a specified viewport. 

G1vfR_$VIEWPORT_INQ_PICK 
Returns the pickability range and mask for the specified viewport. 

G1vfR_$VIEWPORT _INQ_PICK_FILTER 
Returns the inclusion list and exclusion list for name sets that are pickable for a specific 
viewport. 
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GMR_ $VIEWPORT _INQ_REFRESH_STATE 
Returns the current refresh state of the specified viewport. 

GMR_$VIEWPORT _INQ_STATE 
Returns all the user-definable parameters of a specified viewport. 

GMR_$VIEWPORT_INQ_STRUCTURE 
Returns the structure ID and the file ID of the structure that is assigned to a specific 
viewport. 

GMR_$VIEWPORT_INQ_ VISIBILITY 
Returns the visibility range and mask value for the specified viewport. 

GMR $VIEWPORT MOVE 
Translates the specified viewport, carrying the view with it. 

GMR $VIEWPORT REFRESH 
Redraws the contents of the specified viewport. 

GMR $VIEWPORT SET BG COLOR 
Sets the background color and intensity of a specified viewport. 

GMR $VIEWPORT SET BORDER 
Specifies the border size of the specified viewport in pixels, the border color, and whether 
the border is displayed. 

GMR $VIEWPORT SET BOUNDS 
Changes the display bounds for the specified viewport. 

GMR $VIEWPORT SET CULLING 
Enables· culling in a specified viewport: only structures larger than a given screen-space 
area are displayed. 

GMR $VIEWPORT SET GLOBAL MATRIX 
Associates a global modeling matrix with a viewport. 

GMR $VIEWPORT SET HILIGHT ABLOCK 
Assigns a highlighting attribute block to a specified viewport. 

GMR $VIEWPORT SET INVIS FILTER 
Specifies an inclusion list and an exclusion list for name sets that will be invisible in a 
specific viewport. 

GMR $VIEWPORT SET PATH ORDER 
Sets the order of the path returned by GMR _ $PICK for a specified viewport. This 
value is used by GMR_$INSTANCE_ECHO. 

GMR $VIEWPORT SET PICK 
Sets the pickability range and mask for the specified viewport 

GMR $VIEWPORT SET PICK FILTER 
Specifies an inclusion list and an exclusion list for name sets that are pickable for a 
specific viewport. 
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GMR $VIEWPORT SET REFRESH STATE 
Sets the refresh state of a specified viewport. 

GMR $VIEWPORT SET STATE 
Sets the user-definable parameters for a specified viewport. 

GMR $VIEWPORT SET STRUCTURE 
Binds a structure (and possibly a subtree) to a viewport for future refreshing. 

GMR $VIEWPORT SET VISIBILITY 
Sets the visibility range and mask value for the viewport. 

Coordinate Transformation Routines 

GMR $COORD DEVICE TO LDC 
Converts device coordinates to logical device coordinates. 

GMR $COORD LDO TO DEVICE 
Oonverts logical device coordinates to device coordinates. 

GMR $COORD LDO TO WORK PLANE 
Maps a coordinate in logical device space onto the work plane of the specified viewport. 
The result is a point in world coordinates. 

GMR $COORD LDC TO WORLD 
Maps a point in 3D logical device coordinates into world coordinates via the viewing 
parameters associated with the specified viewport. 

GMR $COORD WORLD TO LDC 
Returns the logical device coordinates of a point specified in world coordinates. 

Display-Time Routines 

Controlling Visibility 

GMR_$STRUOTURE_INQ_ VALUE_MASK 
Returns the value and mask of a structure that are used to determine visibility and pick 
eligibility. 

GMR $STRUCTURE SET VALUE MASK 
Sets the structure value and structure mask. These tv· ~ values are tested against the 
viewport pick and visibility range and masks to determine whether a structure IS 

pickable. 

GMR_ $VIEWPORT _INQ_INVIS _FILTER 
Returns the inclusion list and exclusion list for name sets that will be invisible in a 
specific viewport. 

GMR_$VIEWPORT_INQ_ VISIBILITY 
Returns the visibility range and mask value for the specified viewport. 
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GMR $VIEWPORT SET INVIS FILTER 
Specifies an inclusion list and an exclusion list for name sets that will be invisible in a 
specific viewport. 

GMR $VIEWPORT SET_VISIBILITY 
Sets the visibility range and mask value for the viewport. 

Viewport Refresh Routines 

GMR $DISPLAY REFRESH 
Redisplays all viewports that have a refresh state of GMR_$REFRESH_ WAIT, 
GMR_$REFRESH_UPDATE, or GMR_$REFRESH_PARTIAL. 

GMR $DM REFRESH ENTRY 
Specifies a user-defined routine to be called when the display is refreshed as a result of a 
Display Manager refresh window or <POP> command. 

GMR_ $VIEWPORT _INQ_REFRESH_STATE 
Returns the current refresh state of the specified viewport. 

GMR $VIEWPORT REFRESH 
Redraws the contents of the specified viewport. 

GMR $VIEWPORT SET REFRESH STATE 
Sets the refresh state of a specified viewport. 

Dynamic Mode Routines 

GMR_$DYN_MODE_INQ_DRAW _METHOD 
Returns the type of dynamic drawing method that is enabled for dynamic mode drawing. 

GMR_$DYN_MODE_INQ_ENABLE 
Returns whether a dynamic mode is enabled and, if so, identifies the path, path depth, 
and path order. 

GMR $DYN MODE SET DRAW METHOD 
Identifies the type of redraw method that is used when either a viewport is in partial 
refresh or when dynamic mode is enabled. 

GMR $DYN MODE SET ENABLE 
Turns the dynamic mode on and off for viewports that are set for partial refresh. 

Double Buffering Routines 

GMR_$DBUFF _INQ_MODE 
Returns the current mode, which is either single- or double-buffer mode. 

GMR_$DBUFF _INQ_SELECT_BUFFER 
Returns the number of the buffer that was last selected by 
GMR_$DBUFF _SET _SELECT _BUFFER for the specified viewport. 
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GMR $DBUFF SET DISPLAY BUFFER 
Displays the specified buffer, which is either buffer 1 or buffer 2 for the specified 
viewport. 

GMR $DBUFF SET MODE 
Sets the current mode to single- or double-buffer mode. 

GMR $DBUFF SET SELECT BUFFER 
Indicates which buffer is to be updated. 

Input Rou,tines 

Setting the Work Plane 

GMR_$COORD_INQ_ WORK_PLANE 
Returns a point in world coordinates and a normal vector that define the work plane 
associated with a viewport. 

GMR $COORD LDC TO WORK PLANE 
Maps a coordinate in logical device space onto the work plane of the specified viewport. 
The result is a point in world coordinates. 

GMR $COORD SET WORK PLANE 
Establishes a plane for mapping between logical device coordinates and world 
coordinates. 

Controlling the Cursor 

GMR_$CURSOR_INQ_ACTIVE 
Returns the status of the cursor: displayed or not displayed; 

GMR_$CURSOR_INQ_PATTERN 
Returns the type, pattern, and offset of the cursor. 

GMR_$CURSOR_INQ_POSITION 
Returns the position of the cursor. 

GMR $CURSOR SET ACTIVE 
Specifies whether or not the cursor will be displayed. 

GMR $CURSOR SET PATTERN 
Specifies a cursor pattern, type, and offset (origin). 

GMR $CURSOR SET POSITION 
Moves the cursor on the screen. 

Controlling Input Operations 

GMR $INPUT DISABLE 
Disables an input event type. 
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GMR $INPUT ENABLE 
Enables an input event type. 

GMR $INPUT EVENT WAIT 
Checks for or waits until an occurrence of an enabled input event. 

Picking 

GMR $PICK 
Traverses the metafile using the current pick method and returns the path of an element 
that crosses the pick aperture. 

GMR_$PICK_INQ_APERTURE_SIZE 
Returns the width, height, and depth of the pick a.perture in a specified viewport. 

GMR _ $PICK_ INQ _ CENTER 
Returns the center of the pick aperture in a specified viewport. 

GMR_ $PICK_INQ_ECHO _METHOD 
Returns the current pick echo method for a viewport. 

GMR_$PICK_INQ_METHOD 
Returns the pick method in use for a particular viewport. 

GMR $PICK SET APERTURE SIZE 
Specifies the width, height, and depth of the pick aperture for a particular viewport. 

GMR $PICK SET ECHO METHOD 
Sets the pick echo method for a viewport. 

GMR $PICK SET METHOD 
Specifies the pick method for a particular viewport. 

GMR_$VIEWPORT _INQ_PICK 
Returns the pickability range and mask for the specified viewport. 

GMR_ $VIEWPORT _INQ_PICK_FILTER 
Returns the inclusion list and exclusion list for name sets that are pickable for a specific 
viewport. 

GMR $VIEWPORT SET PICK 
Sets the pickability range and mask for the specified viewport 

GMR $VIEWPORT SET PICK FILTER 
Specifies an inclusion list and an exclusion list for name sets that are pickable for a 
specific viewport. 

Echoing 

GMR $INSTANCE ECHO 
Echos· an element or a subtree of an application-supplied instance path III a specific 
viewport. 
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GMR_ $INSTANCE_ECHO _INQ_METHOD 
Returns the instance echo method for a specified viewport. 

GMR $INSTANCE ECHO SET METHOD 
Sets the instance echo method for a viewport to either ablock or bounding box. 

GMR_ $PICK_INQ_ECHO _METHOD 
Returns the current pick echo method for a viewport. 

GMR $PICK SET ECHO _METHOD 
Sets the pick echo method for a viewport. 

GMR_$VIEWPORT _INQ_HILIGHT _ABLOCK 
Returns the identification number of the highlighting attribute block of a specified 
viewport. 

GMR $VIEWPORT SET HILIGHT _ABLOCK 
Assigns a highlighting attribute block to a specified viewport. 

Using Color 

GMR $COLOR DEFINE HSV 
Updates the section of the color map that corresponds to the input color ID using the 
hue, saturation, and value color model. 

GMR $COLOR DEFINE RGB 
Updates the section of the color map that corresponds to the input color ID by specifying 
the amounts of red, green, and blue. 

GMR $COLOR HSV TO RGB 
Translates an HSV (hue, saturation, value) color specification to a RGB (red, green, blue) 
color specification. . 

GMR_$COLOR_INQ_HSV 
Returns the color values at the low and high extremes of the range for a color ID. 

GMR _ $COLOR _ INQ_ MAP 
Returns the values stored in the current color map. 

GMR _ $COLOR _ INQ_RANGE 
Accepts a color ID and returns the starting color map index and the range of color map 
indices for the color ID. 

GMR _ $COLOR _ INQ _RGB 
Returns the color values at the low and high extremes of the range for a color ID. 

GMR $COLOR RGB TO HSV 
Translates an RGB (red, green, blue) color specification to an HSV (hue, saturation, 
value) color specification. 

GMR $COLOR SET MAP 
Updates the current color map. 
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G:NlR $COLOR SET RANGE 
Accepts a color ID number, a start index in the color map, and a range that is the 
number of contiguous color map indices to associate with the color ID. 

Output Routines 

G:NlR $PRINT DISPLAY 
Creates a POSTSCRIPT file from the entire 3D GMR display. 

G:NlR $PRINT VIEWPORT 
Creates a POSTSCRIPT file from a single, specified viewport. 
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Format for User-Callable Routines: 
Alphabetical Listing 

GMR_$4X3_MATRIX_CONCATENATE (matrixl, matrix2, matrix, status) 

GMR_$4X3_MATRIX_INVERT (matrix, inverse, status) 

GMR_$4X3_MATRIX_REFLECT (order, point, vector, matrix, status) 

GMR_$4X3_MATRIX_ROTATE (order, axis, angle, matrix, status) 

GMR_$4X3_MATRIX_ROTATE_AXIS (order, point, vector, angle, matrix, status) 

GMR_$4X3_MATRIX_SCALE (order, scale, matrix, status) 

GMR_$4X3_MATRIX_TRANSLATE (order, translation, matrix, status) 

Quick Reference 22 

-------.----------... -----~ ---_ .. -_ ..... - .. _-_. _ .. 



o 

GMR_$ABLOCK_INQ_MARK_INTEN (ablock_id, type, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_COLOR (ablock_id, color, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_EXPANSION (ablock_id, expansion, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_HEIGHT (ablock_id, height, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_INTEN (ablock_id, intensity, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_PATH (ablock_id, path, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_SLANT (ablock_id, slant, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_SPACING (ablock_id, spacing, enable_state, status) 

GMR_$ABLOCK_INQ_TEXT_UP (ablock_id, up_vector, enable_state, status) 

GMR_$ABLOCK_SET_FILL_COLOR (ablock_id, color, enable_state, status) 

GMR_$ABLOCK_SET_FILL_INTEN (ablock_id, intensity, enable_state, status) 

GMR_$ABLOCK_SET_LINE_COLOR (ablock_id, color, enable_state, status) 

GMR_$ABLOCK_SET_LINE_INTEN (ablock_id, intensity, enable_state, status) 

GMR_$ABLOCK_SET_LINE_TYFE (ablock_id, type_id, change, status) 

GMR_$ABLOCK_SET_MARK_COLOR (ablock_id, color, enable_state, status) 

GMR_$ABLOCK_SET_MARK_INTEN (ablock_id, intensity, enable_state, status) 

GMR_$ABLOCK_SET_MARK_SCALE (ablock_id, scale_factor, enable_state, status) 

GMR_$ABLOCK_SET_MARK_TYFE (ablock_id, type, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_COLOR (ablock_id, color, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_EXPANSION (ablock_id, expansion, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_HEIGHT (ablock_id, height, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_INTEN (ablock_id, intensity, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_PATH (ablock_id, angle, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_SLANT (ablock_id, slant, enable_state, status) 

GMR_$ABLOCK_SET_TEXT_SPACING (ablock_id, spacing, enable_state, status) 
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GMR_$ACLASS (aClass_id. status) 

GMR $ADD NAME SET (n names. name_set. status) 

GMR_$ATTRIBUTE_SOURCE (attribute. source. status) 
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GMR_$CURSOR_INQ_PATTERN (style, pattern size, pattern, offset, status) 

GMR_$CURSOR_SET_PATTERN (style, pattern_size, pattern, offset, status) 

GMR_$CURSOR_SET_POSITION (position, status) 

GMR_$DISPLAY_REFRESH (status) 

GMR_$DYN_MODE_INQ_ENABLE (enabled, dyn_instance_path, dyn_path_depth, 
dyn_path_order, status) 

GMR_$DYN_MODE_SET_ENABLE (enabled, dyn_instance_path, dyn_path_depth, 
dyn_path_order, status) 
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GMR_$F3_POLYGON (n_points. points. status) 

GMR_$F3_POLYLINE (n_points. pOints. closed. status) 

GMR_$F3_POLYMARKER (n_points. points. status) 

GMR_$FILE_CLOSE (save. status) 

GMR_$FILE_CREATE (name. name_length. access. concurrency. file_id. status) 

GMR_$FILE_OPEN (name. name_length. access. concurrency. file_id. status) 

GMR_$FILL_COLOR (color. status) 

GMR_$FILL_INTEN (intensity. status) 

GMR_$INIT (display_mode. unit. size. n_planes. status) 

GMR_$INQ_ATTRIBUTE_SOURCE (attribute. source. status) 

GMR_$INQ_F3_MESH (array_size. major_dim_of_mesh. minor dim_of_mesh. 
points. status) 
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GMR_$INQ_TEXT (string, string_length, position, status) 

o GMR_$INSTANCE_ECHO (viewport_id, depth, path, status) 
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GMR_$INSTANCE_TRANSFORM (structure_id, trans_matrix, status) 

GMR_$INSTANCE_TRANSFORM_FWD_REF (name, namelength, trans matrix. 
structure_id, status) -

GMR_$LINE_COLOR (color, status) 

GMR_$LINE_INTEN (intensity. status) 

GMR_$MARK_COLOR (color. status) 

GMR_$MARK_INTEN (intensity, status) 

GMR_$PICK (viewport_id. center, pick_index, pick_data_size. pick_data, 
status) 

GMR_$PRINT_DISPLAY (name. namelength. print style, paper_width, 
paper_height, status ) -

GMR_$PRINT_VIEWPORT (viewport_id, name, namelength, print style, 
paper_width. paper_height, status) -
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GMR_$STRUCTURE_CLOSE (save. status) 

GMR_$STRUCTURE_CREATE (name. name_length. structure_id. status) 

GMR_$STRUCTURE_DELETE (status) 

GMR_$STRUCTURE_ERASE (status) 

GMR_$STRUCTURE_INQ_BOUNDS(structure_id. bounds. status) 

GMR_$STRUCTURE_INQ_TEMPORARY (structure_id. temporary. status) 

GMR_$STRUCTURE_OPEN (structure_id. status) 

GMR_$STRUCTURE_SET_TEMPORARY (structure_id. temporary. status) 

GMR_$TAG (tag. tag_length. status) 

GMR_$TAG_LOCATE (text_locate. text_length. sttucture_start. structure_stop. 
index_start. index_stop. character_start. Character_stop. 
tag_structure. tag_index. tag_character. status) 

GMR_$TERMINATE (status) 

GMR_$TEXT (string. string_length. pOSition. status) 
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GMR_$TEXT_HEIGHT (height, status) 

GMR_$TEXT_INTEN (intensity, status) 

GMR_$TEXT_SLANT (slant, status) 

GMR_$TEXT_SPACING (spacing, status) 

GMR_$VIEW_INQ_OBLIQUE (viewport_id, foreshorten, recede, status) 

GMR_$VIEW_INQ_TRANSFORM (viewport_id, matrix, projection_type, clip_zmin, 
status) 

GMR_$VIEW_SET_OBLIQUE (viewport_id, foreshorten, recede, status) 
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GMR_$VIEW_SET_TRANSFORM (viewport_id, matrix, projection_type, clip_zmin, 
status) 

GMR_$VIEWPORT_CREATE (vbounds, viewport_id, status) 

G¥R_$VIEWPORT_INQ_BORDER (viewport_id, border_width, border_on, 
border_color_id, border_inten, status) 

GMR_$VIEWPORT_INQ BOUNDS (viewport_id, vbounds, status) 

GMR_$VIEWPORT_INQ_INVIS_FILTER (viewport_id, n_incl_names, inclusion_set, 
n_excl_names, exclusion_set, status) 

GMR_$VIEWPORT_INQ_PICK (viewport_id, pick_l~w_range, pick_high_range, 
pick_mask, status) 

GMR_$VIEWPORT_INQ_PICK_FILTER (viewport_id, n incl names, inclusion set, 
n_excl_names, ~xcluSion_set, status)-
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GMR_$VIEWPORT_INQ_STATE (viewport_id, array_size, size, viewport_state, 
status) 

GMR_$VIEWPORT_INQ_VISIBILITY (viewport_id, vis_low_range, vis_high_range, 
vis_mask, status) 

GMR_$VIEWPORT_MOVE (viewport_id, translate, status) 

GMR_$VIEWPORT_SET_BORDER (viewport_id, border_size, border_on, 
border_color_id, border_inten, status) 

GMR_$VIEWPORT_SET_INVIS_FILTER (viewport_id, n_incl_names, inclusion_set, 
n_excl_names, exclusion_set, status) 

GMR_$VIEWPORT_SET_PICK (viewport_id, pick_low_range, pick_high_range, 
pick mask, status) 

GMR_$VIEWPORT_SET_PICK_FILTER (viewport_id, n_incl_names, inclusion_set, 
n_excl_names, exclusion_set, status) 

GMR_$VIEWPORT_SET_VISIBILITY (viewport_id, vis_low_range, vis_high_range, 
vis_mask, status) 

Quick Reference 32 

\ 
"-'-_ ... 



o 

(~ 

o 

o 

Index 

GMR $4X3 MATRIX CONCATENATE 2-2 

GMR $4X3 MATRIX IDENTITY 2-3 

GMR $4X3 MATRIX INVERT 2-4 

GMR _ $4X3 _ MATRIX_REFLECT 2- 5 

GMR $4X3 MATRIX_ROTATE 2-6 

GMR $4X3 MATRIX ROTATE AXIS 2-7 

GMR $4X3 MATRIX SCALE 2-8 

GMR_$4X3_MATRIX_ TRANSLATE 2-9 

GMR $ABLOCK ASSIGN DISPLAY 2-10 

GMR $ABLOCK ASSIGN VIEWPORT 2-11 

GMR $ABLOCK COPY 2-12 

GMR $ABLOCK CREATE 2-13 

GMR_$ABLOCK_DELETE 2-14 

GMR_$ABLOCK_INQ_ASSIGN_DISPLAY 2-15 

GMR_$ABLOCK_INQ_ASSIGN_ VIEWPORT 2-16 

GMR_ $ABLOCK_INQ_FILL_ COLOR 2-17 

GMR_$ABLOCK_INQ_FILL_INTEN 2-18 

GMR_ $ABLOCK_INQ_LINE_ COLOR 2-19 

GMR_ $ABLOCK_INQ_LINE_INTEN 2-20 

GMR_$ABLOCK_INQ_LINE_ TYPE 2-21 

GMR_ $ABLOCK_INQ_MARK_ COLOR 2-22 

GMR_ $ABLOCK_INQ_MARK_INTEN 2-23 

GMR_ $ABLOCK_INQ_MARK_SCALE 2-24 

GMR_$ABLOCK_INQ_MARK_ TYPE 2-25 

GMR _ $ABLOCK _ INQ_ TEXT _ COLOR 2- 26 

GMR_ $ABLOCK_INQ_ TEXT _EXPANSION 2-27 

GMR_ $ABLOCK_INQ_ TEXT _HEIGHT 2-28 

GMR_ $ABLOCK_INQ_ TEXT _INTEN 2-29 

GMR_$ABLOCK_INQ_TEXT _PATH 2-30 

GMR_ $ABLOCK_INQ_ TEXT _SLANT 2-31 

GMR_$ABLOCK_INQ_TEXT_SPACING 2-32 

GMR_$ABLOCK_INQ_TEXT_UP 2-33 

GMR $ABLOCK SET FILL COLOR 2-34 

GMR $ABLOCK SET FILL INTEN 2-35 

GMR $ABLOCK SET LINE COLOR 2-36 

GMR_$ABLOCK_SET _LINE_INTEN 2-37 

GMR $ABLOCK SET LINE TYPE 2-38 

GMR $ABLOCK SET MARK COLOR 2-40 

GMR $ABLOCK SET MARK INTEN 2-41 

GMR $ABLOCK SET MARK SCALE 2-42 

GMR $ABLOCK SET MARK TYPE 2-44 

GMR $ABLOCK SET TEXT COLOR 2-46 

Index-l 



GMR_$ABLOCK_SET _ TEXT _EXPANSION 2-47 

GMR $ABLOCK SET TEXT HEIGHT 2-49 

GMR $ABLOCK SET _ TEXT INTEN 2- 50 

GMR $ABLOCK SET_TEXT PATH 2-51 

GMR_$ABLOCK_SET _ TEXT _SLANT 2-53 

GMR $ABLOCK SET_TEXT SPACING 2-55 

GMR $ABLOCK SET TEXT UP 2-57 

GMR $ACLASS 2-59 

GMR $ADD NAME_SET 2-60 

GMR_$ATTRmUTE_SOURCE 2-63 

GMR $COLOR DEFINE HSV 2-65 

GMR $COLOR DEFINE RGB 2-66 

GMR_$COLOR_HSV _TO_RGB 2-67 

GMR_$COLOR_INQ_HSV 2-68 

GMR_$COLOR_INQ_MAP 2-69 

GMR_$COLOR_INQ_RANGE 2-70 

GMR_$COLOR_INQ_RGB 2-71 

GMR $COLOR RGB TO_HSV 2-72 

GMR $COLOR SET MAP 2-73 

GMR_$COLOR_SET_RANGE 2-74 

GMR $COORD DEVICE TO LDC 2-75 

GMR_ $COORD _INQ_DEVICE_LIMITS 2-76 

GMR_ $COORD _INQ_LDC _LIMITS 2-77 

GMR_ $COORD _INQ_MAX_DEVICE 2-78 

GMR_$COORD_INQ_ WORK_PLANE 2-79 

GMR_$COORD_LDC_TO_DEVICE 2-80 

GMR $COORD LDC TO WORK PLANE 2-81 

GMR_$COORD_LDC_TO_ WORLD 2-82 

GMR $COORD SET DEVICE LIMITS 2-83 

GMR $COORD SET LDC LIMITS 2-84 

GMR_$COORD_SET _ WORK_PLANE 2-85 

GMR $COORD WORLD TO LDC 2-86 

GMR_$CURSOR_INQ_ACTIVE 2-87 

GMR_$CURSOR_INQ_PATTERN 2-88 

GMR_ $CURSOR_INQ_POSITION 2-89 

GMR $CURSOR SET ACTIVE 2-90 

GMR $CURSOR SET PATTERN 2-91 

GMR $CURSOR SET _POSITION 2-93 

GMR_$DBUFF _INQ_MODE 2-94 

GMR_$DBUFF _INQ_SELECT _BUFFER 2-95 

GMR $DBUFF SET DISPLAY BUFFER 2-96 

GMR $DBUFF SET MODE 2-97 

GMR _ $DBUFF _ SET _ SELECT _ BUFFER 2-98 

GMR $DISPLAY CLEAR BG 2-99 

GMR_$DISPLAY _INQ_BG_COLOR 2-100 

Index-2 

c 

r'" 
\ , '_ ... ' 

i-' 
'\._--

c 



o 

o 

o 

(j 

GMR_$DISPLAY _REFRESH 2-101 

GMR $DISPLAY SET BG COLOR 2-102 

GMR_$DM_REFRESH_ENTRY 2-103 

GMR_$DYN_MODE_INQ_DRAW _METHOD 2-105 

GMR_$DYN_MODE_INQ_ENABLE 2-106 

GMR $DYN MODE SET DRAW METHOD 2-108 

GMR $DYN MODE SET ENABLE 2-109 

GMR_$ELEMENT _DELETE 2-111 

GMR_$ELEMENT _INQ_INDEX 2-112 

GMR $ELEMENT SET INDEX 2-113 

GMR $F3 MESH 2-114 

GMR $F3 MULTILINE 2-116 

GMR $F3 POLYGON 2-117 

GMR $F3 POLYLINE 2-118 

GMR $F3 POL YMARKER 2-119 

GMR $FILE CLOSE 2-121 

GMR _ $FILE _ CREATE 2-122 

GMR_$FILE_INQ_PRIMARY _STRUCTURE 2-124 

GMR_$FILE_OPEN 2-125 

GMR $FILE SELECT 2-127 

GMR $FILE SET PRIMARY STRUCTURE 2-128 

GMR $FILL COLOR 2-129 

GMR $FILL INTEN 2-130 

GMR $INIT 2-131 

GMR $INPUT DISABLE 2-133 

GMR $INPUT ENABLE 2-134 

GMR _ $INPUT _ EVENT _ WAIT 2-138 

GMR_$INQ_ACLASS 2-140 

GMR_ $INQ_ADD _NAME_SET 2-141 

GMR_$INQ_ATTRffiUTE_SOURCE 2-142 

GMR_$INQ_CONFIG 2-144 

GMR_$INQ_ELEMENT_TYPE 2-145 

GMR_$INQ_F3_MESH 2-146 

GMR_$INQ_F3_MULTILINE 2-147 

GMR_$INQ_F3_POLYGON 2-148 

GMR_$INQ_F3_POLYLINE 2-149 

GMR_SINQ_F3_POLYMARKER 2-150 

GMR_ $INQ_FILL_ COLOR 2-151 

GMR_$INQ_FILL_INTEN 2-152 

GMR_$INQ_INSTANCE_ TRANSFORM 2-153 

GMR_ SINQ_LINE_ COLOR 2-154 

GMR_SINQ_LINE_INTEN 2-155 

GMR_$INQ_LINE_ TYPE 2-156 

GMR_SINQ_MARK_COLOR 2-157 

GMR_SINQ_MARK_INTEN 2-158 

Index-3 



GMR_$INQ_MARK_SCALE 2-159 

GMR_$INQ_MARK_ TYPE 2-160 

GMR_$INQ_REMOVE_NAME_SET 2-161 

GMR_$INQ_ TAG 2-162 

GMR_$INQ_ TEXT 2-163 

GMR_$INQ_TEXT_COLOR 2-164 

GMR_$INQ_TEXT_EXPANSION 2-165 

GMR_$INQ_ TEXT _HEIGHT 2-166 

GMR_ $INQ_ TEXT _INTEN 2-167 

GMR_$INQ_TEXT_PATH 2-168 

GMR_$INQ_TEXT_SLANT 2-169 

GMR_$INQ_TEXT_SPACING 2-170 

GMR_$INQ_TEXT_UP 2-171 

GMR _ $ INSTANCE _ ECHO 2-172 

GMR _ $INSTANCE _ ECHO _ INQ _ METHOD 2-173 

GMR $INSTANCE ECHO SET METHOD 2-174 

GMR_$INSTANCE_ TRANSFORM 2-175 

GMR $INSTANCE TRANSFORM FWD REF 2-177 

GMR $LlNE COLOR 2-178 

GMR $LINE INTEN 2-179 

GMR $LINE _ TYPE 2-180 

GMR_$MARK_COLOR 2-181 

GMR $MARK INTEN 2-182 

GMR $MARK SCALE 2-183 

GMR $MARK TYPE 2-184 

GMR _ $PICK 2-185 

GMR_ $PICK_INQ_APERTURE_SIZE 2-188 

GMR_ $PICK_INQ_CENTER 2-190 

GMR_ $PICK_INQ_ECHO _METHOD 2-191 

GMR_$PICK_INQ_METHOD 2-192 

GMR_$PICK_SET _APERTURE_SIZE 2-193 

GMR $PICK SET ECHO METHOD 2-195 

GMR $PICK SET METHOD 2-197 

GMR $PRINT DISPLAY 2-199 

GMR _ $PRINT _VIEWPORT 2- 201 

GMR $REMOVE NAME SET 2- 202 

GMR_$REPLACE_INQ_FLAG 2-203 

GMR_$REPLACE_SET _FLAG 2-204 

GMR $STRUCTURE CLOSE 2-205 

GMR $STRUCTURE COPY 2- 206 

GMR_ $STRUCTURE_ CREATE 2-207 

GMR $STRUCTURE DELETE 2-209 

GMR $STRUCTURE ERASE 2-211 

GMR_ $STRUCTURE_INQ_BOUNDS 2-212 

GMR _ $STRUCTURE _ INQ_ COUNT 2- 213 

Index-4 



0 

r--
~) 

o 

o 

GMR - $STRUCTURE _INQ_ ID 2-214 

GMR $STRUCTURE _INQ_ INSTANCES 2-215 -
GMR - $STRUCTURE _INQ_ NAME 2-216 

GMR - $STRUCTURE _INQ_ OPEN 2-217 

GMR $STRUCTURE _INQ_ TEMPORARY 2-218 -
GMR - $STRUCTURE _INQ_ VALUE - MASK 2-219 

GMR $STRUCTURE OPEN 2-220 - -
GMR $ STRUCTURE SET NAME 2-221 

GMR $STRUCTURE SET TEMPORARY 2-222 

GMR $STRUCTURE SET VALUE MASK 

GMR $TAG 2-225 -
GMR $TAG LOCATE 2-226 

GMR $TERMINATE 2-228 

GMR $TEXT 2-229 

GMR $ TEXT COLOR 2-230 - -
GMR $ TEXT EXPANSION 2-231 

GMR_ $ TEXT _HEIGHT 2-232 

GMR_ $ TEXT _INQ_ANCHOR_ CLIP 2-233 

GMR_$TEXT _INTEN 2-234 

GMR $TEXT PATH 2-235 

GMR $TEXT SET ANCHOR CLIP 2-236 

GMR $TEXT SLANT 2- 237 

GMR_$TEXT_SPACING 2-238 

GMR _ $TEXT _ UP 2- 239 

2-223 

GMR_$VIEW _INQ_ COORD _SYSTEM 2-240 

GMR_$VIEW _INQ_HITHER_DISTANCE 2-241 

GMR_$VIEW _INQ_OBLIQUE 2-242 

GMR_$VIEW _INQ_PROJECTION_ TYPE 2-243 

GMR_ $VIEW _INQ_REFERENCE_POINT 2-244 

GMR_$VIEW _INQ_STATE 2-245 

GMR_$VIEW _INQ_TRANSFORM 2-246 

GMR_ $VIEW _INQ_ UP_VECTOR 2-247 

GMR_$VIEW _INQ_ VIEW _DISTANCE 2-248 

GMR_$VIEW _INQ_ VIEW _PLANE_NORMAL 2-249 

GMR_$VIEW _INQ_ WINDOW 2-250 

GMR_$VIEW _INQ_ YON_DISTANCE 2-251 

GMR_$VIEW _SET _COORD_SYSTEM 2-252 

GMR $VIEW SET HITHER DISTANCE 2-253 

GMR_$VIEW _SET _ OBLIQUE 2-254 

GMR_$VIEW _SET _PROJECTION_ TYPE 2-255 

GMR $VIEW SET REFERENCE POINT 2-256 

GMR $VIEW SET STATE 2-257 

GMR $VIEW SET TRANSFORM 2-258 

GMR $VIEW SET UP VECTOR 2-259 

GMR $VIEW SET VIEW DISTANCE 2-260 

Index-5 



GMR $VIEW SET VIEW PLANE NORMAL 2-261 

GMR_$VIEW _SET _ WINDOW 2-262 

GMR $VIEW SET YON DISTANCE 2-263 

GMR $VIEWPORT CLEAR 2-264 

GMR $VIEWPORT CREATE 2-265 

GMR $VIEWPORT DELETE 2-266 

GMR_$VIEWPORT_INQ_BG_COLOR 2-267 

GMR_ $VIEWPORT _INQ_BORDER 2-268 

GMR_$VIEWPORT _INQ_BOUNDS 2-269 

GMR_$VIEWPORT _INQ_ CULLING 2-270 

GMR_ $VIEWPORT _INQ_ GLOBAL_MATRIX 2-271 

GMR_ $VIEWPORT _INQ_HILIGHT _ABLOCK 2-272 

GMR_$VIEWPORT _INQ_INVIS_FILTER 2-273 

GMR_$VIEWPORT _INQ_PATH_ ORDER 2-274 

GMR_$VIEWPORT INQ PICK 2-275 

GMR_$VIEWPORT _INQ_PICK_FILTER 2-276 

GMR_$VIEWPORT _INQ_REFRESH_STATE 2-277 

GMR_$VIEWPORT _INQ_STATE 2-278 

GMR_$VIEWPORT _INQ_STRUCTURE 2-279 

GMR $VIEWPORT INQ VISIBILITY 2-280 

GMR $VIEWPORT MOVE 2-281 

GMR $VIEWPORT REFRESH 2-282 

GMR_$VIEWPORT _SET _BG_ COLOR 2-283 

GMR $VIEWPORT SET BORDER 2-284 

GMR $VIEWPORT SET BOUNDS 2-285 

GMR $VIEWPORT SET CULLING 2-286 

GMR $VIEWPORT SET GLOBAL MATRIX 2-287 

GMR_$VIEWPORT _SET _HILIGHT _ABLOCK 2-288 

GMR $VIEWPORT SET INVIS FILTER 2-289 

GMR $VIEWPORT SET PATH ORDER 2-291 

GMR $VIEWPORT SET PICK 2-292 

GMR $VIEWPORT SET PICK FILTER 2-294 

GMR $VIEWPORT SET REFRESH STATE 2-296 

GMR $VIEWPORT SET STATE 2-298 

GMR _ $VIEWPORT _ SET _ STRUCTURE 2- 299 

GMR $VIEWPORT SET VISIBILITY 2-300 

Index-6 

r--- ... 

~-


