



































































































































































































































































































































































































































gpr__$set__attribute __block - Associates an attribute block with the current bitmap.

FORMAT

gpr_$set_attribute_block (attrib_block desc, status)

INPUT PARAMETERS

attrib__block _ desc

Descriptor of the attribute block, in gpr _ $attribute _desc _t format. This is a 4-byte
integer.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To allocate and deallocate attribute blocks, use gpr__$allocate __ attribute __block and
gpr__$deallocate _attribute__block.

To request the descriptor of the current bitmap’s attribute block, use
gpr__ $attribute__block.

This routine may release and reacquire the display if the events enabled in the current and
new attribute blocks are different.
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gpr _$set__auto__refresh - Directs the Display Manager to refresh the window automatically.

FORMAT

gpr_$set_auto_refresh (auto_refresh, status)

INPUT PARAMETERS

auto _refresh
A Boolean value that indicates whether or not the Display Manager will automatically
refresh the application’s window. A value of true means that auto-refresh is enabled; a
value of false (the default) means that auto-refresh is disabled.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Automatic refresh of windows can affect system performance and reduce the amount of disk
space available, especially if the application’s windows are large.

As an alternative, the application program can also provide procedures that refresh the
screen and hidden display. See the routine gpr__ $set_ refresh _entry.

gpr_$auto__ refresh implicitly releases and reacquires the display in order to communicate
with the Display Manager.

This routine applies to the current bitmap. When a program changes attribute blocks for a

bitmap during a graphics session, the auto refresh flag is lost unless you set it for the new
attribute block.
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gpr _ $set__bitmap - Establishes a bitmap as the current bitmap for subsequent operations.

FORMAT

gpr_$set_bitmap (bitmap desc, status)

INPUT PARAMETERS

bitmap _desc
A unique bitmap descriptor, in gpr__$bitmap _desc__t format. This is a 4-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

The program can obtain the bitmap descriptor by using gpr__$inq__bitmap.

After a bitmap is established using gpr__$set __bitmap or gpr__ $init, it is called the
"current bitmap."
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gpr__$set_bitmap _dimensions - Modifies the size and the number of planes of a bitmap.

FORMAT

gpr_$set bitmap dimensions (bitmap_desc, size, hi_plane_id, status)

INPUT PARAMETERS

bitmap _ desc
The descriptor of the bitmap, in gpr_ $bitmap __desc__t format. This is a 4-byte integer.

size
New width and height of the bitmap, in gpr__ $offset __t format. This data type is 4 bytes
long.

hi_ plane id

The new identifier of the bitmap’s highest plane, in gpr__$plane__t format. This is a 2-
byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

A program can use this call to change the size of a bitmap after the bitmap has been
created. This is useful if the program wishes to restrict itself to an upper-left subset of the
original bitmap or to use hidden memory on a borrowed display.

In direct mode when you allocate a bitmap, you request a size. You may get a smaller size
if the Display Manager window is smaller than the size you requested. These restrictions
apply to resizing bitmaps. Any bitmap can be shrunk from its original dimensions in x, y
or the highest plane. Once the bitmap has been shrunk, it can grow up to its requested size.
The maximum allowed sizes for x, y and the highest plane for the various DOMAIN
displays are given in the following table.
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gpr _$set__bitmap _ dimensions

max X max Y max high plane id
Monochromatic displays
1024 x 800 screens 1024 1024 0
800 x 1024 screens 1024 1024 0
1280 x 1024 screens 2048 1024 0
Color display--Interactive format
4-plane DN550/560/600/660 1024 2048 3
8-plane DN550/560/600/660 1024 2048 7
4-plane DN300O 1024 1024 3
8-plane DN300O 1024 1024 7
DN570 1024 1024 7
DN580 1504 1024 7
DN590 1504 1024 23

The system uses certain areas of hidden display memory to store fill constants, fonts, and
cursor patterns. Suppose you use gpr__ $set__bitmap __dimensions to expand the bitmap to
include parts of hidden display memory. If you then write over parts of hidden display
memory, you run the risk of overwriting the fill constants, fonts, or cursor patterns.
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gpr _$set __bitmap file color _map - Establishes new values for the external-bitmap color
map.

FORMAT

gpr_$set_bitmap file_ color map (bitmap, start, entries, color, status)

INPUT PARAMETERS

bitmap
The bitmap descriptor for the bitmap file in gpr _ $bitmap _desc__t format. This is a 4-
byte integer.

start
The index of the first entry to be modified. This is a 2-byte integer.

entries
The number of consecutive entries to be modified. This is a 2-byte integer.

color

The color values in UNIV gpr__$color _vector _t format. This is an array of 32-bit
integers.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Each external bitmap is allocated its own color map. The external bitmap’s color map is
copied into the system color map whenever the external bitmap becomes the current
bitmap.

You can inquire or change the values of the external bitmap’s color map without making
the external bitmap current.

For the monochromatic display, the default start-index is 0. The value of entries is 2, and
the color values are gpr__$black and gpr__$white. Dark has the value gpr__$black, and
bright has the value gpr__ $white. A program can use this routine to redefine the pixel
values corresponding to bright and dark intensity.

For the monochromatic display, if the program provides fewer than two values, or if the
first two values are the same (both black or both white), the routine returns an error.

Use gpr_$inq__bitmap _ file_ color _ map to return the values of an external-bitmap’s
color map.
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gpr__$set__character _width - Specifies the width of the specified character in the specified
modifiable font. :

FORMAT

gpr_$set_character_width (font_id, character, width, status)

INPUT PARAMETERS

font__id
Identifier of the text font. This is a 2-byte integer.
character
The specified character. This is a character variable.
width
The width of the specified character in pixels. This is a 2-byte integer. Possible values are
-127 to 127.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

To retrieve a character’s width, use gpr_ $inq__character _ width.
The initial character widths are defined in the font file.

To use routines which change fonts, you must first call gpr__$replicate  font to create a
modifiable copy of a font. The font-modifying routines include

gpr_ $set_character _ width, gpr__ $set__horizontal _spacing, and gpr__$set__space__size.
These calls change only the local copy of the font. If you unload a font and reload it, the
font is reset to the values in the font file.
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gpr _$set__clip__window - Changes the clipping window for the current bitmap.

FORMAT

gpr_$set_clip window (window, status)

INPUT PARAMETERS

window
The new clipping window, in gpr _ $window _t format. This data type is 8 bytes long.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

The default clip window is the entire bitmap. Use the gpr_ $set__clip _ window to set a
nondefault clip window. Note that the clip window does not become activated until you
call gpr _$set__ clipping__active.

In direct mode, the clip window and coordinate origin are relative to the the upper left-hand
corner of the window.

A clip window cannot be made larger than the dimensions specified for a bitmap. For
applications that run in windows that are dynamically enlarged, specify the size parameter
of gpr_$init to be the size of the display. In this way, the clip rectangle will automatically
be enlarged with the window whenever the window is enlarged.

Pixels outside the clip window in the current bitmap are not modified by subsequent
operations.

To request the dimensions of the current clip window, use gpr __ $inq__constraints.

This call is not allowed on the bitmap corresponding to the Display Manager frame.
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gpr__$set_ clipping _ active - Enables/disables a clipping window for the current bitmap.

FORMAT

gpr_$set_clipping_active (active, status)

INPUT PARAMETERS

active
A Boolean (logical) value which specifies whether or not to enable the clipping window. Set
this value to true to enable the clipping window; set it to false to disable the clipping
window.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To specify a clipping window, use the routine gpr _ $set __clip__ window.
Initially, in borrow mode, the clip window is disabled. In direct mode, the clip window is
enabled and clipped to the size of the window. Clipping cannot be enabled in a bitmap

corresponding to a Display Manager frame.

To inquire whether the clip window is enabled, use gpr _ $inq__constraints.
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gpr__$set__color _map - Hstablishes new values for the color map.

FORMAT

gpr_$set _color map (start_index, n_entries, values, status)

INPUT PARAMETERS

start _index
Index of first color value entry, in gpr _ $pixel value t format. This is a 4-byte integer.

n__entries
Number of entries. This is a 2-byte integer. Valid values are:

2 For monochromatic displays

1-16 For color displays in 4-plane format

1- 256 For color displays in 8-plane format
values

The color table, stored as an array of 4-byte integers. The gpr__$color _ vector _t type is
an example of such an array, though your array need not be this large.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Use the gpr_$set__color __map routine to change one, some, or all of the available slots in
the color chart. See the Programming With DOMAIN Graphics Primitives manual for
details on color maps.

In general, you do not have to call gpr _$set __color _map when running in an RGB mode
because the system automatically loads a linear ramp color map for you. If you specify the
Display Manager command CDM -p 1 and initialize the display mode with gpr_ $direct,
then calling gpr _ $set __color _map will have no effect. In gpr_ $borrow__rgb mode, you
can call gpr__$set _color _map to alter the linear ramp color map (perhaps to perform a
gamma correction).

On monochromatic displays, the color map is either simulated or in hardware. If the color
map is simulated, then the pixel value 1 always corresponds to white and the pixel value 0
always corresponds to black. Calling gpr__ $set__color _ map on such a machine will not
change these correspondences. However, if the color map is in hardware, then the system
does use the pixel value as an index into the color map. In this instance, you can use
gpr_$set_ color _map to change 1 to black and 0 to white or vice-versa. By default, the
start _index is 0, n__entries is 2, and the values are gpr__$black in the first array element
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gpr__ $set__color __map

and gpr__ $white in the second array element. Dark has the value gpr__$black, and bright
has the value gpr__ $white. If the program provides fewer than two values, or if the first
two values are the same (both black or both white), the routine returns an error. To
determine whether the color map is simulated or in hardware, call the

gpr__$ing__disp__ characteristics routine. This routine will return the answer into the

invert field of the "disp" record/structure in Pascal or C (or element 29 of the "disp" array
in FORTRAN).

In gpr__$direct mode, you must acquire the display before calling gpr__ $set__ color _ map.

To retrieve the current color map, use gpr__$inq__color _map.
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gpr__$set_coordinate _origin - Establishes x- and y-offsets to add to all x- and y-coordinates
used for move, draw, text, fill, and BLT operations on the current bitmap.

FORMAT

gpr_$set _coordinate_origin (origin, status)

INPUT PARAMETERS

origin
The new coordinate origin for the bitmap, in gpr _ $position _t format. This data type is 4
bytes long.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

To retrieve the current coordinate origin, use gpr _ $inq__coordinate _origin.
The default coordinate origin is (0,0).

In direct mode, the clip window and coordinate origin are relative to the the upper left-hand
corner of the window.

You cannot use gpr__ $set__coordinate _origin on a bitmap corresponding to a Display
Manager frame.
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gpr _$set__cursor __active - Specifies whether the cursor is displayed.

FORMAT

gpr_$set_cursor_active (active, status)

INPUT PARAMETERS

active
Boolean (logical) value that specifies whether to display the cursor. Set the parameter to

true if you want to display the cursor; set it to false if you do not want to display the
cursor.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

Initially, the cursor is not displayed.
To inquire whether the cursor is currently displayed, use gpr _$inq__cursor.

A program may call this routine only while operating in borrow mode or direct mode.
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gpr__$set__cursor _origin - Defines one of the cursor’s pixels as the cursor origin.

FORMAT

gpr_$set_cursor_origin (origin, status)

INPUT PARAMETERS

origin
The position of one cursor pixel (the origin) relative to the entire cursor, in
gpr__ $position _t format. This data type is 4 bytes long.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

A program uses gpr__$set _cursor _origin to designate one pixel in the cursor pattern as
the cursor origin. Thereafter, when the cursor is moved, the pixel designated as the cursor
origin moves to the screen coordinate designated as the cursor position.

The default cursor origin depends on the default cursor size, which depends on the size of
the Display Manager’s standard font.

To inquire about the current cursor origin, pattern, position and whether the cursor is
enabled, use gpr _ $inq__cursor.
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gpr__ $set__cursor _ pattern - Loads a cursor pattern.

FORMAT

gpr_$set_cursor_pattern (cursor pattern, status)

INPUT PARAMETERS

cursor _pattern

The descriptor of the bitmap which contains the cursor pattern, in gpr _$bitmap _desc_ ¢t
format. This is a 4-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

Initially, the cursor pattern is a rectangle, which varies in size according to the size of the
Display Manager’s standard font. A program can use gpr__$set__cursor _pattern to
redefine the cursor pattern. The bitmap that represents the cursor pattern consists of one
plane, which is a maximum of 16x16 pixels in size.

To inquire about the current cursor pattern, use gpr__$inq__cursor.
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gpr __$set__cursor _ position - Establishes a position on the screen for display of the cursor.

FORMAT

gpr_$set_cursor_position (position, status)

INPUT PARAMETERS

position
Screen coordinate position for display of the cursor, in gpr__ $position _t format. This data
type is 4 bytes long. The first element is the cursor position’s x-coordinate; the second
element is the y-coordinate. Coordinate values must be within the limits of the display.
When running in frame mode, the x- and y-coordinates must fall within the range 0 to
32767 inclusive. In direct mode, the x- and y-coordinates must fall within the size of the
window. In borrow mode, the x- and y-coordinates must fall within the size of display
memory (as documented in the Programming With DOMAIN Graphics Primitives
manual).

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

Cursor position: If a program calls this routine when in borrow mode, the x- and y-
coordinates represent an absolute position on the screen. If a program calls this routine
when the cursor is inside a frame of a Display Manager pad, the x- and y-coordinates are
offsets from the top left corner of the frame.

If the coordinate position would cause any part of the cursor to be outside the screen or
frame, the cursor moves only as far as the edge of the screen. The cursor is neither clipped
nor made to disappear.

To request the current cursor position, use gpr__$inq__cursor.

In a Display Manager frame, this routine moves the cursor only if the cursor is in the

window viewing this frame when the call is issued. If not, a "next window" command
which moves to that window will move the cursor to its new position.
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gpr__$set__draw __pattern - Specifies the line pattern to use in drawing all line and curve
primitives.

FORMAT

gpr_$set_draw_pattern (repeat_count, pattern, length, status)

INPUT PARAMETERS

repeat __count
The replication factor for each bit in the pattern. This is a 2-byte integer. Specifying a
value of 0 results in a solid line.

pattern
The bit pattern, left justified, in gpr _$line  pattern _t format. This is a four-element
array of 2-byte integers.

length
The length of the pattern in bits. This is a 2-byte integer in the range of 0 to 64.
Specifying a value of 0 results in a solid line.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

All line and curve primitives use the pattern/style most recently defined by
gpr__$set__draw_pattern. The actual bits in the integers define the line pattern.

You should set the first bit in the pattern; otherwise, the vectors you draw will not show
the beginning of the line correctly.

Specifying the value of 0 for either repeat or length results in a solid line.

You may set a line pattern with gpr __$set _ linestyle or gpr__ $set _line__ pattern; however,
once you have used gpr__$set _draw __ pattern to set a line pattern, you must continue to
use gpr__$set __draw _pattern to set line patterns. Any subsequent calls to

gpr__ $set_ linestyle or gpr__ $set_ line_ pattern results in an error.

gpr__$set__linestyle and gpr_ $set _line_ pattern sets a line pattern only for lines and
splines: the line pattern does not affect other curved primitives.

Within each element of the bit pattern, the bits are used in order of decreasing significance.
This starts with the most significant bit of entry 1 down to the least significant bit of entry
4.

Use gpr__$inq__draw__pattern to retrieve the current draw pattern. This routine returns
the pattern set explicitly with gpr__ $set __ draw __pattern.
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gpr__$set__draw _pattern

gpr_$ing__line__ pattern returns an error if the draw pattern was set with
gpr_$draw__pattern.

You cannot set the line pattern for arcs if your application sets a line pattern with

gpr_$set__line _pattern.
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gpr_ $set _draw _value - Specifies the color/intensity value to use to draw lines.

FORMAT

gpr_$set draw value (color, status)

INPUT PARAMETERS

color
The color to be used for drawing lines, in gpr__$pixel _value__t format. This is a 4-byte
integer. Valid values are:

0-1 For monochromatic displays.
0-15 An index into a 4-plane color table.
0 - 255 An index into an 8-plane color table.

0- 16,777,215 A color value for a 24-plane true-color program.

-1 For all displays. This specifies that the background is transparent; that
is, the old values of the pixels are not changed.

-2 For all displays. This sets the drawing value equal to the color of the
bitmap background. For borrowed displays and memory bitmaps, the fill
background is always zero. For Display Manager frames, this is the pixel
value in use for the window background.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To retrieve the current draw value, use gpr _ $inq__draw _ value.
The default draw value is 1.

For monochromatic displays, only the low-order bit of the draw value is considered because
monochromatic displays have only one plane.

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

GPR Routines 2-122



gpr__$set __draw _ width - Sets the line width in pixels for line and curve primitives.

FORMAT

gpr_$set_draw_width (width, status)

INPUT PARAMETERS

width
The line width in pixels for all line/curve primitives. This is a 2-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status_$t format.

USAGE

Use the draw-width attribute to establish a line width in pixels. If the line width is even, the
extra pixels are added on the top or left-hand side of the line.

Use gpr _$inq__draw_width to retrieve the current line width.
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gpr_$set_ fill _background__value - Specifies the color/intensity value used for drawing the
background of tile fills.

FORMAT

gpr_$set_fill background value (color, status)

INPUT PARAMETERS

color
The color to be used for tile fills, in gpr__$pixel _value t format. This is a 4-byte integer.
Valid values are:

0-1 For monochromatic displays.
0-15 An index into a 4-plane color table.
0- 255 An index into an 8-plane color table.

0 - 16,777,215 A color value for a 24-plane true-color program.

-1 For all displays. This specifies that the background is transparent; that
is, the old values of the pixels are not changed.

-2 For all displays. This sets the tile file color equal to the color of the
bitmap background. For borrowed displays and memory bitmaps, the fill
background is always zero. For Display Manager frames, this is the pixel
value in use for the window background.

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

To retrieve the current background value, use gpr_$inq_ fill__background _ value.
The default fill background value is -2.

This routine defines the background fill value for 1-bit patterns. In all other fill patterns,
the values set with this routine are ignored.
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gpr__$set_ fill__pattern - Specifies the fill pattern used for the current bitmap.

FORMAT

gpr_$set fill pattern (pattern, scale, status)

INPUT PARAMETERS

pattern
The descriptor of the bitmap containing the fill pattern, in gpr _ $bitmap __desc _t format.
This is a 4-byte integer. See restriction below.

scale
The number of times each bit in this pattern is to be replicated before proceeding to the
next bit in the pattern. This is a 2-byte integer. See restriction below.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Currently, the tile pattern must be stored in a bitmap that is 32x32 pixels by n planes. The
scale factor must be one. Any other pattern size or scale value results in an error.

To retrieve the current fill pattern for the current bitmap, use gpr__ $inq__fill__pattern.
With a one-plane bitmap as the pattern, the pixel values used are those set by
gpr_$set _fill _value and gpr__$set__fill__background _ value. Pixels corresponding to
"1% bits of the pattern are drawn in the fill value: pixels corresponding to "0" bits of the

pattern are drawn in the fill background value.

With a multiplane bitmap as the pattern, the pixel values used are those contained in the
pattern bitmap.

To re-establish solid fills, set the fill pattern descriptor to gpr__$nil _bitmap _ desc.
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gpr_$set  fill__value - Specifies the color to use to fill circles, rectangles, triangles, and
trapezoids.

FORMAT

gpr_$set_fill value (index, status)

INPUT PARAMETERS

color
The color to be used in fill operations, in gpr _$pixel value t format. This is a 4-byte
integer. The default fill value is 1. Valid values are:

0-1 For monochromatic displays.
0-15 An index into a 4-plane color table.
0 - 255 An index into an 8-plane color table.

0-16,777,215 A color value for a 24-plane true-color program.

OUTPUT PARAMETERS

status
Completion status, in status _$t format.

USAGE

To retrieve the current fill value, use gpr__$inq_ fill _value.

For monochromatic displays, only the low-order bit of the fill value is considered because
monochromatic displays have only one plane.

For color displays in 4-bit pixel format, only the four lowest-order bits of the fill value are
considered because these displays have four planes.
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gpr__$set__horizontal _spacing - Specifies the parameter for horizontal spacing of the specified
font.

FORMAT

gpr_$set_horizontal_spacing (font_id, horizontal_spacing, status)

INPUT PARAMETERS

font _id
The identifier of the text font. This is a 2-byte integer.

horizontal _spacing

The horizontal spacing in pixels, relative to the spacing that already exists. This is a 2-byte
integer. Possible values are -127 to 127.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Use gpr_$inq__horizontal _spacing to retrieve a font’s horizontal spacing.

The initial horizontal spacing is defined in the font file.

To use routines which change fonts, you must first call gpr _ $replicate _font to create a
modifiable copy of a font. The font-modifying routines include

gpr_$set_ character _width, gpr_ $set __horizontal _spacing, and gpr__ $set__space _size.
These calls change only the local copy of the font. If you unload a font and reload it, the

font is reset to the values in the font file.

Horizontal spacing is the space between each character in a string.
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gpr _$set__imaging format - Sets the imaging format of the color display.

FORMAT

gpr_$set_imaging format (format, status)

INPUT PARAMETERS

format
Color format in gpr_ $imaging_ format__t. This is a two-byte integer. Valid values are:

gpr __ $interactive either two- or three-board

gpr_$imaging _ 1024x1024x8
two-board only

gpr _ $imaging _512x512x24
three-board only

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To retrieve the current imaging format, use gpr_$inq__imaging _format.

To use gpr__$set _imaging_format, you must be in borrow display mode and be using a
color node.

Imaging formats support only limited GPR operations - displaying pixel data and changing
the color map. Other functions return error messages.

1024x1024x8 imaging format is not supported on a three-board system because it offers no
advantages over interactive formats.

The only models that accept the gpr__$imaging formats are the DN550, DN560, DN600,

and DN660. It is unlikely that future models of Apollo nodes will support these imaging
formats.
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gpr_$set__input_ sid - Specifies the input pad from which graphics input is to be taken.

FORMAT

gpr_$set_input_sid (stream_id, status)

INPUT PARAMETERS

stream _ id
The stream-id that GPR software will use for input in frame mode, in stream _$id_t
format. The stream must be a Display Manager input pad.

OUTPUT PARAMETERS

status
Completion status, in status_ $t format.

USAGE

Programs use this call only when they call input routines in frame mode
(gpr__$event _wait and gpr_ $cond__event_ wait).

If this routine is not called, the default stream ID is stream _ $stdin (a stream id of zero).
To work properly, the input pad must be the pad associated with the transcript pad passed
to gpr__$init. stream _ $stdin is associated with stream _$stdout in this way in a normal

Shell process window. Other process input pads derive their association from the
pad _ $create call that created them.
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gpr__$set__line__pattern - Specifies the pattern to use in drawing lines.

FORMAT

gpr_$set_line pattern (repeat_count, pattern, length, status)

INPUT PARAMETERS

repeat __count
The replication factor for each bit in the pattern. This is a 2-byte integer. Specifying a
value of 0 results in a solid line.

pattern
The bit pattern, left justified, in gpr__$line__pattern__t format. This is a four-element
array of 2-byte integers.

length
The length of the pattern in bits. This is a 2-byte integer in the range of 0 to 64.
Specifying a value of 0 results in a solid line.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

gpr_$line, gpr__ $polyline, GPR_ $MULTILINE use the pattern/style most recently
defined by either gpr__ $set__line__ pattern or gpr__ $set_ linestyle. The actual bits in the
integers define the line pattern. You should set the first bit in the pattern; otherwise, the
vectors you draw will not show the beginning of the line correctly.

Specifying the value of 0 for either repeat or length results in a solid line.

You may also set a line pattern with gpr__ $set__linestyle. The pattern is defined by the
parameter gpr_ $dotted.

Within each element of the bit pattern, the bits are used in order of decreasing significance.
This starts with the most significant bit of entry 1 down to the least significant of entry 4.

Use gpr_$inq_ line__pattern to retrieve the current line pattern. This routine returns the

pattern set explicitly with gpr _$set_ line_ pattern or set implicitly with
gpr__ $set_ linestyle.

gpr__$set __draw__pattern returns an error if called after gpr__ $set__line__pattern or
gpr_ $set_ linestyle.

Use gpr__$set __draw __pattern to set a draw pattern for all line curve primitives including

arcs. gpr_$set__line_ pattern sets a line pattern only for lines and splines.

GPR Routines 2-130



gpr__$set__ linestyle - Sets the line-style attribute of the current bitmap.

FORMAT

gpr_$set_linestyle (style, scale, status)

INPUT PARAMETERS

style
The style of line, in gpr _ $linestyle _t format. This is a 2-byte integer. Specify only one of
the following values:

gpr__ $solid for solid lines.

gpr __ $dotted for dashed lines.

scale
The scale factor for dashes if the style parameter is gpr __ $dotted. This is a 2-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

When the line-style attribute is gpr _ $dotted, lines are drawn in dashes. The scale factor
determines the number of pixels in each dash and in each space between the dashes.

For greater flexibility in setting line styles, use gpr_ $set_ line__ pattern.

Use gpr_$ing_ linestyle to retrieve the current line-style attribute.
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gpr__ $set__obscured _opt - Establishes the action to be taken when a window to be acquired is
obscured.

FORMAT

gpr_$set_obscured opt (if_obscured, status)

INPUT PARAMETERS

if _obscured
If the window to be acquired by gpr_ $acquire __display is obscured, this argument specifies,
in gpr__$obscured _opt__t format, the action to be taken. This is a 2-byte integer.
Specify only one of the following values:

gpr__ $pop _if obs
pop the window.

gpr _$err _if _obs
return an error and do not acquire the display.

gpr _$block _if _obs
block display acquisition until the window is popped.

gpr__$ok __if _obs
acquire the display even though the window is obscured.

gpr__$input_ok _if _obs

blocks display acquisitions, but allows input into the window even if the
window is obscured.

OUTPUT PARAMETERS

status
Completion status, in status__ $t format.

USAGE

If this routine is not called, the action to be taken defaults to gpr__ $err__if obs.

These options apply whenever the display is acquired, either by gpr_ $acquire__display or
implicitly by gpr__ $event__wait.

If the program specifies the option gpr __$err _if _obs, it must check the status code
returned from gpr__$acquire _display or gpr__$event__ wait before calling any drawing

routines.

Use gpr_$inq__vis__list to retrieve a list of visible sections of an obscured window.
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gpr _ $set__obscured _opt

When a program specifies gpr__$ok _if _obs, the output is performed even when the
window is obscured. To avoid overwriting other Display Manager windows, the program
must inquire the visible areas by calling gpr _ $inq__vis__list and set clipping windows
accordingly.

When a program specifies gpr _ $input__ok _if _obs, the input is performed even when the
window is obscured.

The cursor state (cursor pattern and whether the cursor is active) is in effect at all times,
even when the display is not acquired. Three exceptions are when the window is an icon,
when the window is in hold mode, and when the window is obscured and

gpr_$set __obscured opt does not specify gpr _ $input_ok _if _obs.

Setting if _obscured to gpr __$block _if _obs or gpr__ $ok _if obs has an effect on the
refresh procedure specified by gpr _ $set __refresh __entry.

Setting if _obscured to gpr_ $block _if obs causes only the hidden display memory
refresh routine to be called.

Setting if _obscured to gpr__$ok __if _ obs causes both the hidden display memory and
display memory refresh routines to be called.
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gpr__$set__plane__mask - Establishes a 16-bit plane mask for subsequent write operations.

FORMAT

gpr_$set_plane mask (mask, status)

INPUT PARAMETERS

mask
The plane mask, which specifies which planes to use, in gpr__$mask _t format. This is a
two-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status_ $t format.

USAGE

We recommend that you not use gpr__$set _plane _mask routine; we may obsolete this
call. Please use the gpr__ $set__plane__mask __ 32 routine instead.
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gpr_ $set__plane_mask 32 - Establishes a 32-bit plane mask for subsequent write operations.

FORMAT

gpr_$set_plane mask 32 (mask, status)

INPUT PARAMETERS

mask

The plane mask, which specifies which planes to use, in gpr _$mask 32 __t format. This is
a four-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

This call is identical to the gpr _ $set plane mask call except that
gpr_$set_plane__mask 32 establishes a 32-bit mask instead of a 16-bit mask. We
recommend that you use gpr_ $set __plane _mask _ 32 instead of gpr__ $set _plane__mask
since we may obsolete gpr _ $set __plane__mask.

The default mask specifies that all planes are used.

Operations occur only on the planes specified in the mask. A program can use this routine,
for example, to perform raster operations on separate planes or groups of planes in the
bitmap.

Using the mask, a program can partition an 8-bit pixel into subunits. For example, the
program can use planes 0 - 3 for one picture and planes 4 - 7 for another. Thus, one
bitmap may contain two color pictures. This does not, however, increase the number of
colors available for one bitmap.
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gpr__$set__raster _op - Specifies a raster operation for the primitives established with
gpr__$raster _op__prim__set.

FORMAT

gpr_$set_raster_op (plane_id, raster_op, status)

INPUT PARAMETERS

plane__id
Identifier of the bitmap plane involved in the raster operation, in gpr_ $plane__t format.
This is a 2-byte integer. Valid values are zero through the identifier of the bitmap’s highest
plane.

raster __op
Raster operation code, in gpr __$raster _op __t format. This is a 2-byte integer. Possible
values are zero through fifteen.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Use gpr__$inq_ raster _ops to retrieve the current raster operation for the primitives which
are specified by gpr _$raster _op _prim __ set.

The default raster operation for all primitives is 3.

The following is a list of the op codes and logical functions of the sixteen raster operations
and a truth table of the raster operations.
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Op Code

O ~NOo O WN - O

©

10
11
12
13
14

15

Logical
Assign
Assign
Assign
Assign
Assign
Assign
Assign
Assign
Assign
new
Assign
Assign
Assign
Assign
Assign
Assign
new

Raster Operations and Their Functions

Function

Zzero to all new destination values.
source AND destination to new destination.
source AND complement of destination to new destination.

all source values to new destination.

gpr _ $set__raster _op

complement of source AND destination to new destination.
all destination values to new destination.
source EXCLUSIVE OR destination to new destination.
source OR destination to new destination.
complement of source AND complement of destination to

destination.

source EQUIVALENCE destination to new destination.

complement of destination to new destination.

source OR complement of destination to new destination.

complement of source to new destination.

complement of source OR destination to new destination.
complement of source OR complement of destination to

destination.

Assign 1 to all new destination values.

Raster Operations: Truth Table

SOURCE DESTINATION

RESULTANT BIT VALUES FOR THE FOLLOWING OP CODES:

| |

| |

BIT BIT | |
VALUE VALUE | 0 1 2 383 4 5 6 7 8 9 10 11 12 13 14 15 |
| |

| |

(0] 0] | o o 0o 00 00 0 1 1 1t 1 1 1 1 11

0] 1 | o o o 0o 1t 1 1t 1 0 0 O O 1 1 1 1]

1 0 | oo 11 0 0 1 1 0 0 1 1 0 O 1 1|

1 1 ] o1 01 0 1 0 1 01 0 1 O 1 0 1]

I |
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gpr__$set__refresh__entry - Specifies the entry points of application-supplied procedures that
refresh the displayed image in a direct window and hidden display memory.

FORMAT

gpr_$set_refresh_entry (window_procedure, disp_mem procedure, status)

INPUT PARAMETERS

window __procedure
Entry point for the application-supplied procedure that refreshes the Display Manager
window, in gpr_ $rwin_pr__t format. This is a pointer to a procedure.

disp_mem __ procedure
Entry point for the application-supplied procedure that refreshes the application’s hidden
display memory, in gpr_$rhdm __pr__t format. This is a pointer to a procedure.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

The Display Manager determines when the window needs to be redrawn based on the
amount of activity the user generates on the screen. When a redrawing operation is
necessary, the Display Manager calls the application-supplied procedure the next time that
the application acquires the display. Two input parameters are passed to the window
refresh procedure.

Callback of refresh routines are affected by your obscured option. See
gpr_$set__obscured _opt for more information.

e unobscured -- When false, this Boolean value indicates that the window is
obscured.

e position _changed -- When true, this Boolean value indicates that the window
has moved or grown since the display was released.
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gpr__$set__space__size - Specifies the amount of horizontal space that GPR should leave blank
when printing a character not defined in the current font.

FORMAT

gpr_$set_space_size (font_id, space_size, status)

INPUT PARAMETERS

font _id
Identifier of the text font. This is a 2-byte integer.

space _size
Space size is the number of pixels to skip in the horizontal direction when you include a
character that is not in the font. This is a 2-byte integer. Possible values are -127 to 127.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To retrieve a font’s space size, use gpr__$ing__space __size.
The initial character widths are defined in the font file.

To use routines that change fonts, you must first call gpr__ $replicate__font to create a
modifiable copy of a font. The font-modifying routines include

gpr_ $set_character _width, gpr_ $set_ horizontal _spacing, and gpr__ $set__space _size.
These calls change only the local copy of the font. If you unload a font and reload it, the
font is reset to the values in the font file.

The space size is the number of pixels to skip in the horizontal direction when you write a

character that is not in the font. Space size is not the size of the space character. To set
the size of the space character use gpr__ $set __char _ width.
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gpr__ $set__text _background _ value - Specifies the color to use for text background.

FORMAT

gpr_$set_text background value (color, status)

INPUT PARAMETERS

color

The color to be used for the text background, in gpr__ $pixel _value _t format. Thisis a
4-byte integer. Valid values are:

0-1

0-15

0 - 255

0- 16,777,215
-1

-2

For monochromatic displays.

An index into a 4-plane color table.

An index into an 8-plane color table.

A color value for a 24-plane true-color program.

For all displays. This specifies that the background is transparent; that
is, the old values of the pixels are not changed.

For all displays. This sets the text background color equal to the bitmap
background color. For borrowed displays and memory bitmaps, the
bitmap background is always zero. For Display Manager frames, this is
the pixel value in use for the window background.

OUTPUT PARAMETERS

status

Completion status, in status _$t format.

USAGE

To retrieve the current text background value, use gpr__$inq__ values.

The default text background value is -2.

For monochromatic displays, only the low-order bit of the text background value is
considered because monochromatic displays have only one plane.

For color displays in 4-bit pixel mode, only the four lowest-order bits of the text
background value are considered because these displays have four planes.
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gpr__$set__text_ font - Establishes a new font for subsequent text operations.

FORMAT

gpr_$set_text_font (font_id, status)

INPUT PARAMETERS

font__id
Identifier of the new text font. This is a 2-byte integer.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

Obtain the font-id when loading a font with gpr__$load _font__ file.
To request the identifier of the current font, use gpr__ $inq__ text.
There is no default text font. A program must load and set the font.

Call gpr_$set__text__font for each main memory bitmap. Otherwise, an error is returned
(invalid font id).
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gpr__ $set__text  path - Specifies the direction for writing a line of text.

FORMAT

gpr_$set_text_path (direction, status)

INPUT PARAMETERS

direction
The direction used for writing text, in gpr _ $direction _t format. This is a 2-byte integer.
Specify only one of the following values:

gpr__$up
gpr__$down
gpr_ $left
gpr__Sright

OUTPUT PARAMETERS

status
Completion status, in status_$t format.

USAGE

To retrieve the current text path, use gpr__ $inq__text _path.

The initial text path is gpr__ $right.
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gpr__$set  text value - Specifies the color to use for writing text.

FORMAT

gpr_$set_text_value (color, status)

INPUT PARAMETERS

color
The color to be used for writing text, in gpr _ $pixel _value _t format. This is a 4-byte
integer. The valid values are listed below:

0-1 For monochromatic displays.
0-15 An index into a 4-plane color table.
0 - 255 An index into an 8-plane color table.

0- 16,777,215 A color value for a 24-plane true-color program.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

To retrieve the current text value, use gpr__ $inq__ text_ values.

The default text value is 1 for borrowed displays, memory bitmaps, and Display Manager
frames on monochromatic displays; 0 for Display Manager frames on color displays.

For monochromatic displays, only the low-order bit of the text value is considered because
monochromatic displays have only one plane.

For color displays in 4-bit pixel format, only the four lowest-order bits of the text value are
considered because these displays have four planes.
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gpr__$set__triangle_ fill _criteria - Sets the filling criteria used with polygons that are
decomposed into triangles before being rendered or polygons that are rendered directly
(decomposition technique set to render exact).

FORMAT

gpr_$set_triangle fill criteria(fill_crit, status)

INPUT PARAMETERS
fill__crit

The filling criteria in gpr _ $triangle fill _criteria__t format. This data type is 4 bytes
long.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

This call allows you to choose how polygons decomposed into triangles or polygons that are
rendered without being decomposed (decomposition technique set to render exact) are filled.

Use gpr__$pgon _decomp _ technique to choose a mode which controls the algorithm used
to decompose polygons into trapezoids or non-overlapping triangles.

For full details on decomposition techniques, see the Programming With Domain Graphics
Primitives manual.
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gpr__$set__window _id - Establishes the character that identifies the current bitmap’s window.

FORMAT

gpr_$set_window_id (character, status)

INPUT PARAMETERS

character
The character that identifies the current bitmap’s window. This is a character variable.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

This character is returned by gpr__$event _ wait and gpr__$cond _ event _ wait when they
return gpr _ $entered _window events. The character indicates which window was entered.

The character *A’ is the default value of the window identification for all windows.

You may assign the same character to more than one window. However, if you do so, you
cannot distinguish input from the two windows.
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gpr _$spline __cubic__p - Draws a parametric cubic spline through the control points.

FORMAT

gpr_$spline_cubic_p (x, y., npositions, status)

INPUT PARAMETERS

X
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.

M
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,.

USAGE

gpr__$spline__cubic__p draws a smooth curve starting from the current position, through
each of the specified points. The current position cannot be equal to any point specified by
the call.

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 - 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
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.

y
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.

USAGE

gpr__$spline_ cubic__x draws a smooth curve starting from the current position and
through each of the specified points. The x coordinate of the current position has to be less
than the first x coordinate in the x array.

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 __$spline _cubic__y - Draws a cubic spline as a function of y through the control points.

FORMAT

gpr_$spline cubic y (x, y. npositions, status)

INPUT PARAMETERS

X
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.

y
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.

USAGE

gpr _$spline __cubic__y draws a smooth curve starting from the current position and
through each of the specified points. The y coordinate of the current position has to be less
than the first y coordinate in the y array.

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 - Defines the starting position of a polygon.

FORMAT

gpr_$start_pgon (x, y, status)

INPUT PARAMETERS

X
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.

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, by calling one of
the following:

e gpr__$close _fill_ pgon
e a combination of gpr _$close__return__ pgon and gpr_ $multitrapezoid.
o a combination of gpr__$close _return__pgon _tri and gpr _ $multitriangle.

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.
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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 delete
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.

USAGE

gpr __ $terminate deletes the frame regardless of the value of the delete-display argument in
the following case. A BLT operation from a memory bitmap has been done to a Display
Manager frame since the last time gpr__ $clear was called for the frame.

No GPR information is valid after calling gpr__ $terminate.
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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.

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 the next character would be written. This is true even if the
string is partly or completely clipped. However, the current position always remains within
the boundaries of the bitmap.

Note that gpr__$text can only print character strings. If you want other kinds of data

(e.g., numbers) printed, you must convert the data to a character string before calling
gpr__ $text.
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gpr __ $trapezoid - Draws and fills a trapezoid.

FORMAT

gpr_$trapezoid (trapezoid, status)

INPUT PARAMETERS

trapezoid
Trapezoid in gpr _ $trap _t format.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

gpr__$trapezoid fills in a trapezoid with the color/intensity 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__$polyline.

Different decomposition techniques offer different rasterizations of polygons. For details,
see the Programming With Domain Graphics Primitives manual.
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gpr__$triangle - Draws and fills a triangle.

FORMAT

gpr_$triangle (vertex 1, vertex 2, vertex 3, status)

INPUT PARAMETERS

vertex 1
First vertex of the triangle, in gpr__ $position _t format.

vertex 2
Second vertex of the triangle, in gpr _ $position__t format.

vertex 3
Third vertex of the triangle, in gpr__ $position __t format.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

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__ value.

Different decomposition techniques offer different rasterizations of polygons. For details,
see the Programming With Domain Graphics Primitives manual.
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gpr _$unload _font__file - Unloads a font that has been loaded by gpr_ $load _ font _ file.

FORMAT

gpr_$unload font file (font_id, status)

INPUT PARAMETERS

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

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

The font __id is returned when a program loads a file with the routine
gpr_$load _font__file.

In general, you will not have to call gpr_$unload _font__file even if you have already
loaded several fonts. See the Programming With Domain Graphic Primitives manual for
details.

GFPR Routines 2-154



gpr__ $wait _frame - Waits for the current frame refresh cycle to end before executing operations
that modify the display.

FORMAT

gpr_%$wait_frame (status)

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

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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gpr__$write__pixels - Writes the pixel values from a pixel array into a window of the current
bitmap.

FORMAT

gpr_$write_pixels (pixel array, destination_window, status)

INPUT PARAMETERS

pixel _array
An array from which to write pixel values in gpr__ $pixel _array_ t format. This is an
array of 4-byte integers. You can specify an array of up to 131,073 elements.

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.

OUTPUT PARAMETERS

status
Completion status, in status__$t format.

USAGE

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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Chapter 3
GPR Errors

This chapter lists possible GPR errors. A brief explanation is provided with each error.

gpr_$already initialized

Graphics primitives are already initialized; you tried to call gpr__ $init more than
once.

gpr_$arc__overflow _16bit__bounds
Distance between points on arc exceeds the allowable 16 bits of precision.

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 _decomp _tech
Invalid decomposition technique.

gpr __$bad _font_ file
Font file is incorrect.

gpr _ $bitmap is__read _only
Bitmap is read-only and you have tried to write to it. You may want to change the

access parameter on the gpr_$open bitmap file to gpr_ $update or
GPR _$WRITE.

gpr __$bitmap not__a_ file bitmap
Attempting to set or inquire a bitmap file color map when you have not passed a
bitmap descriptor to an external bitmap.

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 _$dimension __too__small
The bitmap dimension is too small.
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gpr __$display _not__ acq
Display has not been acquired. You can acquire the display with the
gpr__$acquire _display routine.

gpr__$duplicate_ points
Duplicate points are illegal.

gpr__$empty _rop__ prim_ set
Raster operation primitive set is empty.

gpr_$font__table full
Font table is full.

gpr__$font__is__read _only
The following calls cannot be used to modify a read-only font: gpr__ $set__space _size,
gpr__$set_horizontal _spacing, and gpr __ $set _ character _ width.

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.

gpr_ $illegal _for __pixel _bitmap
You cannot call a GPR draw, fill, or text routine in a pixel-oriented bitmap.

gpr__$illegal _pattern__length
The length of a line pattern must be less than 64 and greater than 0.

gpr__$illegal _pixel _value
Pixel value range is illegal.

gpr__ $illegal _software _version
Pad is not compatible with current software version.

gpr _ $illegal text path
Value is not in gpr__ $direction __t.

gpr_ $illegal _when imaging
Operation is illegal in imaging format.

gpr_ S$incorrect _alignment
Bitmap layout specifications do not satisfy GPR alignment constraints.

gpr__$incorrect _decomp _tech
Attempting to close a polygon and return a set of trapezoids when the decomposition
technique is not set to one of the trapezoid techniques or attempting to close a
polygon and return a set of triangles when the decomposition technique is not set to
non _overlapping _ tris.

gpr _$input__buffer _overflow
The system has discarded some input events because the input buffer overflowed. The
input buffer can currently hold 256 events. To avoid this problem, your program
should read the input buffer more frequently.

gpr _ $internal _error
This is an internal error.
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gpr _ $invalid _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 _$invalid _plane
The plane number is invalid.

gpr__ $invalid __raster _op
The raster operation value is invalid.

gpr_ $invalid _virtual _device id
Invalid virtual device identification number.

gpr _$kbd _not__acq
Keyboard has not been acquired.

gpr _$must__borrow _display
You must borrow the display for this operation.

gpr _$must__have _display
Display must be acquired.

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__color_map _in_ file
Attempting to inquire a bitmap file color map when you have not passed a bitmap
descriptor to an external bitmap.

gpr _$no__input__enabled
No input events are enabled.

gpr _$no__more_ fast_ buffers
You cannot allocate another buffer bitmap.

gpr_$no__more__ space
No more bitmap space is available.

gpr _$no__reset__decomp _in__ pgon
Cannot set the decomposition technique between gpr_$start_pgon and
gpr __$close _return__pgon, gpr__$close_ fill pgon, or
gpr_$close__return__pgon__tri.

gpr__$not__in_ direct __mode
Display is not in direct mode.

gpr__$not__in__polygon
No polygon is being defined.

gpr __$not__ initialized
Primitives are not initialized.
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gpr__

gpTr__

gPr_

gpr__

gpr__

gpr_

gpT __

gpT __

$rop__sets__not__equal
Raster operations sets are not equal.

$source__out__of _bounds
Source window origin is out of bitmap bounds.

$specific__nonzero__only
Must specify a winding number when the fill criterion is gpr__ $specific.

$style__call__not__active
You cannot call gpr_ $set linestyle if you have previously
gpr_ $set _draw _ pattern.

$unable __to__rotate__font
Rotated character cannot fit into allocated character space.

$window __obscured
Window is obscured.

$window _out__of __bounds
Window origin is out of bitmap bounds.

$wrong _display _hardware
The display hardware is wrong for this operation.
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called



Index

Acquiring display 2=2

Ares 2=9,2=10

Attribute blocks 2=4
deallocating 2=24
inquiring 2=11
setting 2=4, 2=104

Bitmaps
clearing 2=16
deallocating 2=25
file 2=85
hidden display memory 2=8
inquiring 2=39
main memory 2=5, 2=6
number of planes 2=107
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Enabling direct access 2=29
Enabling input 2=30
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Event waiting 2=32
External file bitmaps 2=85

File bitmaps 2=85
File color map 2=109
Fill background 2=124
inquiring 2=58
Fill color 2=126
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Font files 2=80, 2=154
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Frame 1 2=101
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Gpr_ $inq__draw__pattern 2=55
Gpr_ $ing__draw_value 2=56

Gpr_ $inq__draw_ width 2=57
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Gpr__ $pixel _blt 2=92
Gpr__$polyline 2-93

Gpr_ $raster _op_ prim__set 2=94
Gpr__$read _pixels 2=95



Gpr__$rectangle 2-96
Gpr__$release display 2=97

Gpr__$remap __color _memory 2=98

Gpr__$remap_color_memory 1 2=99
Gpr__$replicate__font 2=100

Gpr_ $select _color__frame 2=101
Gpr_$select _display _buffer 2=102
Gpr__$set__attribute block 2=104
Gpr__$set__auto_ refresh 2=105
Gpr__$set _bitmap 2=106

Gpr__$set _bitmap__dimensions 2=107
Gpr__$set_ bitmap_ file color _map 2=109
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Gpr__$set_ clip_ window 2=111
Gpr__$set_ clipping _active 2-112
Gpr_ $set__color _map 2-113
Gpr__$set__coordinate _origin 2=115
Gpr__$set__cursor _active 2-116

Gpr_ $set__cursor _origin 2=117
Gpr__$set__cursor _pattern 2=118
Gpr__$set__cursor position 2-119
Gpr_ $set __draw__pattern 2=120
Gpr_$set__draw_ value 2-122

Gpr_ $set draw_ width 2-123
Gpr_$set_fill__background value 2=124
Gpr__$set_ fill_ pattern 2=125
Gpr__$set_ fill__value 2=126

Gpr_ $set_horizontal _spacing 2=127
Gpr__$set imaging format 2=128
Gpr__$set __input__sid 2=129

Gpr_ $set _line_ pattern 2=130
Gpr__$set _linestyle 2=131

Gpr__$set_ obscured __opt 2=132
Gpr__$set_ plane__mask 2-134

Gpr_ $set_ plane__mask 32 2=135
Gpr_ $set _raster_op 2=136

Gpr_ $set _refresh__entry 2-138
Gpr__$set __space__size 2-139
Gpr__$set __text_background_ value 2=140
Gpr_ $set_text_ font 2=141
Gpr__$set _text path 2=142
Gpr__$set__text value 2=143
Gpr__$set _triangle fill _criteria 2=144
Gpr_ $set _window_id 2=145
Gpr__$spline__cubic_p 2=146
Gpr_$spline__cubic_x 2=147
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Gpr_$5pline_cubic_y 2=148
Gpr_$start__pgon 2=149
Gpr__$terminate 2-150

Gpr_ $text 2=151

Gpr_ $trapezoid 2-152
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Gpr_ $unload_font file 2=154
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Imaging mode 2-128
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Initializing GPR 2-36
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Input enabling 2=30
Input pad 2=129
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bitmap pointers 2=42
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horizontal spacing 2=61
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number of planes 2=53
obscured windows 2=76
origin 2=49

plane masks 2=48



raster operations 2=66, 2=67
refresh procedures 2=68
text color 2=74

text extent 2=71

text font 2=70

text offset 2=72

text path 2=73

tile fills 2=58

triangle fill criteria 2=75
width of characters 2=45
window id 2=78

Line patterns 2=130
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Lines 2=79, 2=82, 2=93
Linestyle 2=131
inquiring 2=64
Loading font files 2=80
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Main memory bitmaps 2=5, 2=6
’ creating 2=36
deallocating 2=25, 2=39
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Plane masks 2=135
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Raster operations
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Remapping color memory 2=98, 2=99

Setting
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unloading font files 2=154
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Windows

id 2=78

visible sections 2=76
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Reader’s Response

Please take a few minutes to send us the information we need to revise and improve our manuals from
your point of view.
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