


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GPR $SPLINE CUBIC P 

GPR $SPLlNE CUBIC P 

Draws a parametric cubic spline through the control points. 

FORMAT 

GPR_$SPLINE_CUBIC P (x. y. npositions. status) 

INPUT PARAMETERS 

x 

y 

List of the x-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byte integers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

List of the y-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byte integers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

npositions 
Number of coordinate positions. This is a 2-byte integer in the range 1 - 32767. 

OUTPUT PARAMETERS 

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

USAGE 

GPR 

GPR _ $SPLlNE _ CUBIC _ P draws a smooth curve starting from the current position, 
through each of the specified points. 

After the spline is drawn, the last point becomes the current position. 

The specified coordinates are added to the corresponding elements of the coordinate origin 
for the current bitmap. The resultant coordinate positions are the points through which the 
spline is drawn. 

An error is returned if any two consecutive points are equal. 

When you have clipping enabled, you can specify coordinates outside the bitmap limits. 
With clipping disabled, specifying coordinates outside the bitmap limits results in an error. 
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GPR $SPLINE CUBIC X 

GPR $SPLINE CUBIC X 

Draws a cubic spline as a function of x through the control points. 

FORMAT 

GPR_$SPLINE_CUBIC X (x. y. npositions. status) 

INPUT PARAMETERS 

x 

y 

List of the x-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byte integers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

List of the y-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byte integers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

npositions 
Number of coordinate positions. This is a 2-byte integer in the range 1 - 32767. 

OUTPUT PARAMETERS 

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

USAGE 

GPR _ $SPLINE _ CUBIC _X draws a smooth curve starting from the current position and 
through each of the specified points. 

After the spline is drawn, the last point becomes the current position. 

The specified coordinates are added to the corresponding elements of the coordinate origin 
for the current bitmap. The resultant coordinate positions are the points through which the 
spline is drawn. 

An error is returned if any x-coordinate is less than or equal to a previous x-coordinate. 
The x-coordinate array must be sorted into increasing order. 

When you have clipping enabled, you can specify coordinates outside the bitmap limits. 
With clipping disabled, specifying coordinates outside the bitmap limits results in an error. 
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GPR $SPLlNE CUBIC Y 

GPR $SPLlNE CUBIC Y 

Draws a cubic spline as a function of y through the control points. 

FORMAT 

INPUT PARAMETERS 

x 

y 

List of the x-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byteintegers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

List of the y-coordinates of all the successive positions. 
GPR_$COORDINATE_ARRAY _ T, a ten-element array of 2-byte integers, is an 
example of such an array. The actual array can have up to 32767 elements. The values 
must be within the bitmap limits, unless clipping is enabled. 

npositions 
Number of coordinate positions. This is a 2-byte integer in the range 1 - 32767. 

OUTPUT PARAMETERS 

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

USAGE 

GPR 

GPR _ $SPLlNE _ CUBIC _ Y draws a smooth curve starting from the current position and 
through each of the specified points. 

After the spline is drawn, the last point becomes the current position. 

The specified coordinates are added to the corresponding elements of the coordinate origin 
for the current bitmap. The resultant coordinate positions are the points through which the 
spline is drawn. 

An error is returned if any y-coordinate is less than or equal to a previous y-coordinate. 
The y-coordinate array must be sorted into increasing order. 

When you have clipping enabled, you can specify coordinates outside the bitmap limits. 
With clipping disabled, specifying coordinates outside the bitmap limits results in an error. 
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GPR $START PGON 

GPR $START PGON 

Defines the starting position of a polygon. 

FORMAT 

INPUT PARAMETERS 

x 

y 

The x-coordinate, in GPR_$COORDINATE_ T format. This is a 2-byte integer. Its 
values must be within bitmap limits, unless clipping is enabled. 

The y-coordinate, in GPR_$COORDINATE_ T format. This is a 2-byte integer. Its 
values must be within bitmap limits, unless clipping is enabled. 

OUTPUT PARAMETERS 

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

USAGE 

GPR_ $ START _PGON defines the first point in a polygon boundary. This routine is 
used in conjunction with GPR _ $PGON _ POLYLINE to define a connected series of edges 
composing one closed loop of a polygon's boundary. To see the polygon, you must fill it 
using either GPR_$CLOSE_FILL_PGON or GPR_$CLOSE_RETURN_PGON and 
GPR $MULTITRAPEZOID. 

This routine closes any previously open loop of edges by connecting its last endpoint to its 
first endpoint with an edge. Then, the routine starts the new loop. 

GPR-143 GPR 



GPR $TERMINATE 

GPR $TERMINATE 

Terminates the graphics primitives package. 

FORMAT 

GPR_$TERMINATE (delete_display. status) 

INPUT PARAMETERS 

delete _ display 
A Boolean (logical) value which specifies whether to delete the frame of the Display 
Manager pad. If the program has operated in a Display Manager frame and needs to delet.e 
the frame at the end of a graphics session, set this value to true. If the program needs to 
close, but not delete the frame, set this value to false. If the program has not used a 
Display Manager frame, the value is ignored. 

OUTPUT PARAMETERS 

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

USAGE 

GPR 

GPR_ $TERMINATE deletes the frame regardless of the value of the delete-display 
argument in the following case. A BL T operation from a memory bitmap has been done to 
a Display Manager frame since the last time GPR _ $ CLEAR was called for the frame. 
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GPR $TEXT 

GPR $TEXT 

Writes text to the current bitmap, beginning at the current position. 

FORMAT 

GPR_$TEXT (string, string_length, status) 

INPUT PARAMETERS 

string 
The string to write, in GPR _ $STRING _ T format. This is an array of up to 256 
characters. 

string _length 
Number of characters in the string. This is a 2-byte integer. The maximum value is 256. 

OUTPUT PARAMETERS 

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

USAGE 

GPR _ $ TEXT always clips to the edge of the bitmap, regardless of whether clipping is 
enabled. 

GPR _ $ TEXT writes the characters in the current font which correspond to the ASCII 
values of the characters in the specified string. If the font does not have a character which 
corresponds to a character in the string, GPR _ $TEXT leaves a space. The size of the 
space is set by GPR _ $SET _ SPACE _ SIZE. 

Text is written at the current position. The origin of the first character of the character 
string is placed at the current position. Generally, the origin of the character is at the 
bottom left, excluding descenders of the character. 

Upon completion of the GPR _ $TEXT routine, the current position is updated to the 
coordinate position where a next character would be written. This is the case even if the 
string is partly or completely clipped. However, the current position always remains within 
the boundaries of the bitmap. 
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GPR $TRAPEZOID 

GPR $TRAPEZOID 

Draws and fills a trapezoid. 

FORMAT 

GPR_$TRAPEZOID (trapezoid, status) 

INPUT PARAMETERS 

trapezoid 
Trapezoid in GPR _ $TRAP _ T format. This data type is 12 bytes long. See the GPR 
Data Types section for more information. 

OUTPUT PARAMETERS 

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

USAGE 

GPR 

GPR _ $TRAPEZOID fills in a trapezoid with the color jintensity value specified with 
GPR_$SET_FILL_ VALUE or the pattern set by GPR_$SET_FILL_PATTERN. To 
retrieve the current fill value, use GPR_$INQ_FILL_ VALUE. 

The GPR routines define a trapezoid as a quadrilateral with two horizontally parallel sides. 

To draw an unfilled trapezoid use GPR _ $POL YLINE. 

Filled areas rasterized when the decomposition technique is 
GPR _ $NON _ OVERLAPPING _ TRIS contain fewer pixels than filled areas rasterized 
with the decomposition technique set to either GPR _ $F AST _ TRAPS or 
GPR $PRECISE TRAPS. 

Abutting filled areas rasterized when the decomposition technique is 
GPR _ $NON _ OVERLAPPING _ TRIS do not overlap. 

Abutting filled areas rasterized when the decomposition technique is either 
GPR $F AST TRAPS or GPR $PRECISE TRAPS OVERLAP. 
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GPR $TRIANGLE 

GPR $TRIANGLE 

Draws and fills a triangle. 

FORMAT 

INPUT PARAMETERS 

vertex_l 
First vertex of the triangle, in GPR _ $POSITION _ T format. This data type is 4 bytes 
long. See the GPR Data Types section for more information. 

vertex 2 
Second vertex of the triangle, in GPR _ $POSITION _ T format. This data type is 4 bytes 
long. See the GPR Data Types section for more information. 

vertex 3 
Third vertex of the triangle, in GPR _ $POSITION _ T format. This data type is 4 bytes 
long. See the GPR Data Types section for more information. 

OUTPUT PARAMETERS 

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

USAGE 

GPR_ $TRIANGLE fills in a triangle with the color/intensity value specified with 
GPR_$SET _FILL_VALUE or the fill pattern set by GPR_$SET _FILL_PATTERN. 

To retrieve the current fill value, use GPR_$INQ_FILL_ VALVE. 

Filled areas rasterized when the decomposition technique is gpr _ $non _ overlapping _ tris 
contain fewer pixels than filled areas rasterized with the decomposition technique set to 
either gpr _ $fast _ traps or gpr _ $precise _ traps. 

Abutting filled areas rasterized when the decomposition technique is 
gpr _ $non _ overlapping _ tris do not overlap. 

Abutting filled areas rasterized when the decomposition technique is either 
gpr _ $fast _ traps or gpr _ $precise _ traps overlap. 
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GPR $UNLOAD FONT FILE 

Unloads a font that has been loaded by GPR_$LOAD _FONT _FILE. 

FORMAT 

INPUT PARAMETERS 

font id 
Font identifier. This is a 2-byte integer. 

OUTPUT PARAMETERS 

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

USAGE 

GPR 

The font _ id is returned when a program loads a file with the routine 
GPR $LOAD FONT FILE. 
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GPR $W AIT FRAME 

GPR $W AIT FRAME 

Waits for the current frame refresh cycle to end before executing operations that modify the 
color display. 

FORMAT 

OUTPUT PARAMETERS 

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

USAGE 

This routine is for use on color displays only. 

Operations that modify the color display include block transfers and drawing and text 
operations. 

This routine is useful primarily for animation. It delays execution of display modifications 
until the scan beam has completely covered the screen. 

A program can also use this routine to synchronize changes to the color map with the 
beginning of the frame. 
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OPR $WRITE PIXELS 

GPR $WRITE PIXELS 

Writes the pixel values from a pixel array into a window of the current bitmap. 

FORMAT 

GPR_$WRITE_PlXELS (pixel_array, destination_window, status) 

INPUT PARAMETERS 

pixel_ array 
A 131,073-element array of 4-byte integers in GPR_$PIXEL_ARRAY _ T format from 
which to write pixel values ( color/intensity). 

destination window 
Rectangular section of the current bitmap into which to write the pixel values, in 
GPR $WINDOW T format. This data type is 8 bytes long. See the GPR Data Types 
section for more information. 

OUTPUT PARAMETERS 

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

USAGE 

OPR 

The pixel values in the pixel array, one in each 4-byte integer, are stored in the destination 
window of the bitmap in row-major order. 

For monochromatic displays, only the low-order bit of each pixel value is significant. 

For color displays in 4-bit pixel format, only the four lowest-order bits of each pixel value 
are considered because the bitmaps have four planes. 

GPR_$WRITE_PIXELS overwrites the old contents of the bitmap. 

To read pixel values from the current bitmap into an array, use GPR_$READ _PIXELS. 

A program cannot use this routine on a bitmap corresponding to a Display Manager frame. 
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ERRORS 

GPR $ALREADY INITIALIZED 
Primitives are already initialized. 

GPR $ARRAY NOT SORTED 
Array must be in ascending order. 

GPR $BAD ATTRIBUTE BLOCK 
The attribute block descriptor is incorrect. 

GPR $BAD BITMAP 
The bitmap descriptor is incorrect. 

GPR $BAD FONT FILE 
Font file is incorrect. 

GPR $BITMAP IS READ ONLY 
Bitmap is read-only. 

GPR $CANT DEALLOCATE 
You cannot deallocate this bitmap. 

GPR $CANT MIX MODES 
You cannot mix display modes, for example, borrow and direct. 

GPR $CHARACTER NOT IN FONT 
Character is not in a font. 

GPR $COORD OUT OF BOUNDS 
Coordinate value is out of bounds. 

GPR $DEST OUT OF BOUNDS 
Destination window origin is out of bitmap bounds. 

GPR $DIMENSION TOO BIG 
The bitmap dimension is too big. 

GPR $DIMENSION TOO SMALL 
The bitmap dimension is too small. 

GPR_$DISPLAY _NOT _ACQ 
Display has not been acquired. 

GPR $DUPLICATE POINTS 
Duplicate points are illegal. 

GPR $FONT TABLE FULL 
Font table is full. 

GPR $FONT IS READ ONLY 

GPR $ILLEGAL FILL PATTERN 
Illegal bitmap for' a fill pattern. 

GPR $ILLEGAL FILL SCALE 
Fill pattern scale must be one. 

GPR $ILLEGAL FOR FRAME 
Operation is illegal for DM frame. 
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GPR ERRORS 

GPR $ILLEGAL FOR PIXEL BITMAP 

GPR $ILLEGAL PATTERN LENGTH 

GPR $ILLEGAL PIXEL_VALUE 
Pixel value range is illegal. 

GPR $ILLEGAL SOFTWARE VERSION 

GPR $ILLEGAL TEXT PATH 

GPR $ILLEGAL WHEN IMAGING 
Operation is illegal in imaging format. 

GPR $INCORRECT ALIGNMENT 
Bitmap layout specifications do not satisfy GPR alignment constraints. 

GPR $INTERNAL ERROR 
This is an internal error. 

GPR $INV ALID COLOR MAP 
The color map is invalid. 

GPR $INVALID FONT ID 
Font id is invalid. 

GPR $INVALID IMAGING FORMAT 
Format is invalid for display hardware. 

GPR $INV ALID PLANE 
The plane number is invalid. 

GPR $INV ALID RASTER OP 
The raster operation value is invalid. 

GPR_$KBD_NOT_ACQ 
Keyboard has not been acquired. 

GPR $MUST BORROW DISPLAY 
You must borrow the display for this operation. 

GPR $MUST RELEASE DISPLAY 
You must release the display for this operation. 

GPR $NO ATTRIBUTES DEFINED 
No attributes are defined for the bitmap. 

GPR $NO INPUT ENABLED 
No input events are enabled. 

GPR $NO MORE SPACE 
No more bitmap space is available. 

GPR $NOT IN DIRECT MODE 
Display is not in direct mode. 

GPR $NOT IN POLYGON 
No polygon is being defined. 
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GPR $NOT INITIALIZED 
Primitives are not initialized. 

GPR $SOURCE OUT OF BOUNDS 
Source window origin is out of bitmap bounds. 

GPR $TOO MANY INPUT WINDOWS 

GPR $UNABLE TO ROTATE FONT 

GPR $WINDOW OBSCURED 
Window is obscured. 

GPR $WINDOW OUT OF BOUNDS 
Window origin is out of bitmap bounds. 

GPR $WRONG DISPLAY HARDWARE 
The display hardware is wrong for this operation. 
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