

















































































































































































































































































































































































































































































































































































































Chapter 3. Generic Text Routines CMSR_draw_outline_text

CMSR_draw_outline_text

Draws a string of text into an image buffer or other 2D field in CM memory.

SYNTAX
C Syntax
#include <cm/display.h>

void
CMSR_draw_outline text (string, x, y, field, depth) ;

char ‘*string;
int x, y:
CM field id t field;
unsigned int depth;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

SUBROUTINE CMSR DRAW OUTLINE_TEXT (string, X, ), field, depth)

CHARACTER* (*)  string
INTEGER X,y
INTEGER field
INTEGER depth

Lisp Syntax

CMSR:draw-outline-text (string, x, ), field, depth)

ARGUMENTS
string The characters to be drawn into field.
x,y The image-buffer coordinates at which to begin drawing string.
field The 2D Paris field in CM memory into which to write the string.
The field must be part of a 2D geometry.
depth The length of the field (in bits).
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DESCRIPTION

CMSR_draw_outline_ text writes a string of text into the specified field in CM
memory at the image buffer coordinates specified by (x, y). The string is drawn in the
current font and the current text foreground color surrounded by a one-pixel border in
the current text background color.

The coordinates (x, y) mark the left edge of the baseline. The string begins at the lbear-
ing of the left-most character.

String Origin
(pixel (x, y))

Baseline

The baseline marks the bottom of the character bodies; any character descenders ex-
tend below the baseline. Any portions of the string that extend beyond the dimensions
of the image buffer geometry are clipped. Any newlines or other control characters in
the string will be printed using whatever character occupies that position in the current
font. Control characters are not interpreted in any way.

If the current generic display is an X11 window, CMSR_draw_outline_text will be
slower than CMSR_display_outline_text, since the text bitmap must be sent to
the CM, and then the entire display bitmap sent to the display device. However, if the
image buffer field is to be displayed several times, it is best to draw the text directly
into the field, and then repeatedly write the display to the X window with CMSR _
write_to_display.

NOTE: Text drawn to the image buffer is not preserved during image updates. New
image data written to the image buffer will overwrite the text drawn by CMSR_
draw_text.

SEE ALSO

CMSR_display_text (string, x, y)
CMSR_display_ text centered (string, x, y)

188
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CMSR_set_font
CMSR_font_name

Sets (returns) the current font for the current generic workstation.

SYNTAX
C Syntax
#include <cm/display.h>
int
CMSR_set_font (font_name)

char * font name;

char *
CMSR_font name ()

Fortran Syntax

INCLUDE ’/usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_SET FONT (font_name)
CHARACTERY* (*) font_name (*)

CHARACTER* (*) FUNCTION CMSR FONT NAME ()

Lisp Syntax

CMSR:set-font (font—name)
CMSR: font—-name ()

ARGUMENTS

font_name The name of the font to be set as the current font; may be any of
the following:

" Think Label
A 16-point label font, the default. This font is equivalent
to the X11R4 font:
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2

R
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—sony—fixed-medium-r-normal—
16-150-75-75——80-is08859-1

" Think Title
A 24-point title font. This font is equivalent to the X11R4
font:
—sony—fixed-medium-r-normal—
24-230-75-75-c—120-is08859-1

®  An X11R4 font name in the same format as the sony fonts
given above.

The specific X11 fonts available to you depends on the fonts
supported by the currently selected Generic Display workstation.
Think Label and Think_Title are always available.

DESCRIPTION

190

CMSR_set_font sets the current font to be used by CMSR_draw_text, CMSR_
display text, CMSR _draw_text_centered, and CMSR_display_text_
centered.

CMSR_font_name returns the name of the current Generic Text font. Currently the
font name is Think_label, Think Title, or one of the X11R4 font names.

Two constant-width fonts, Think_Label and Think Title, are provided by the
Generic Text software. These fonts are always available and work even when no
Generic Display workstation is selected.

If a Generic Display workstation is currently selected, you may also select any of the
X11 fonts available on it by specifying the X11R4 font name. If no workstation is
selected, or the specified font is not found on the current workstation,
CMSR_set_font returns 0 and the font is unchanged. If the font is set successfully,
CMSR_set_font returns a non-zero value.

NOTE: The X11 fonts are a property of the currently selected workstation. If the current
workstation changes, the font also changes to the current font defined on the new work-
station.

The X11 font names are a string of up to 15 parameters. Examples are given in the
description of Think Label and Think_Title in the Arguments section above. You
can list the fonts available on your workstation with the X11 shell command
x1sfonts. The X Window System also provides an interactive font selection tool,
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CMSR_font_name

xfontsel, which can be run from an X11 window. This tool provides you with menus
of the choices available for each font parameter and displays the font character set as
you make your choices. For more information on the X11 fonts, see your X11 documen-
tation.

ERRORS

If an error occurs, CMSR_set_font returns 0 and the font is unchanged.
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CMSR_set_text_draw_mode
CMSR_text_draw_mode

Sets (returns) the current text drawing mode for the current generic workstation.

SYNTAX
C Syntax

#include <cm/display.h>
void

CMSR_set_text draw_mode (mode) ;
CMSR_text draw_mode t  *mode;

CMSR text draw_mode t
CMSR_text draw_mode ()

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR_SET TEXT DRAW_MODE (mode)
INTEGER mode (*)

INTEGER FUNCTION CMSR TEXT DRAW MODE ()

Lisp Syntax

CMSR: set-text-draw-mode (mode)
CMSR: text-draw-mode (mode)

ARGUMENTS
mode Valid values are as follows:
" CMSR_text fg only
The default mode. Bits that are set in the font are written
into the destination with the text foreground color set by
CMSR_set_text colors. Bits that are clear in the font
192
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DESCRIPTION

CMSR_set_text_draw_mode
CMSR_text_draw_mode

(background bits) are unmodified in the destination. The
effect is that the text appears over the existing display
background.

CMSR_text fg bg

Foreground bits in the font are written in the foreground
color set by CMSR_set_text_colors, and background
bits in the font are written in the background color set by
CMSR_set_text colors. This creates a rectangle in
the text background color around the text string, which is
displayed in the text foreground color.

CMSR_text xor

The foreground bits in the font are drawn into the destina-
tion foreground color in XOR mode. This means that any
bit planes which are 1 in the font are inverted in the dis-
play. The effect is that the text itself changes the color of
whatever was underneath it. This is useful for drawing
and undrawing text, since if the same text is drawn twice
with the same mode and color it will disappear.

CMSR_set_text_draw_mode sets the current text drawing mode for the current dis-
play. Text written to the display by CMSR_display_text, CMSR_display_
text_centered, CMSR_draw_text, and CMSR_draw_text centered will be
drawn using the method specified by mode.

CMSR_text draw_mode returns the current text drawing mode of the current display.

The value returned will be one of the following:

" CMSR_text fg_only (1 in Fortran)

= CMSR_text_fg_bg (2 in Fortran)

® CMSR_text xor (3 in Fortran)

The meaning of these drawing modes is explained the the Arguments section above.

NOTE: The text drawing mode is a property of the current generic workstation. If you
change the current workstation, the text draw mode also changes to the current text
draw mode of the new workstation.
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CMSR_set_text_colors

Sets the current foreground and background colors for text drawing.

SYNTAX
C Syntax

#include <cm/display.h>
void

CMSR_set_text_colors (foreground, background)
unsigned int foreground, background

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

SUBROUTINE CMSR_SET TEXT COLORS (foreground, background)
INTEGER foreground, background

Lisp Syntax

CMSR:set-text-colors (foreground, background)

ARGUMENTS

foreground, background
The color map indices of the foreground and background colors
to be used to draw text. The defaults are color 0 for the
background, and the highest possible color in the current color
map for the foreground.

Note that the color values specified here are not RGB values but
indices into the display’s color map. The colors actually displayed
depend on the colors currently set at these indices in the current
display’s color map.
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DESCRIPTION

CMSR_set_text_colors sets the current foreground and background colors for text
drawing. The current text drawing mode, set with CMSR_set_text_draw_mode,
determines how these colors are used to display the text.

NOTE: The text colors are a property of the current generic workstation. If you change
the selected workstation, the text colors also change to the current text colors of the
new workstation.

SEE ALSO

CMSR_text_foreground colox()
CMSR_text_background colox()
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CMSR _text_foreground_color
CMSR_text_background_color

Returns the current text foreground (background) color for the current display.

SYNTAX
C Syntax

#include <cm/display.h>
unsigned int

CMSR_text_foreground color ();

unsigned int
CMSR_text background color ();

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR TEXT FOREGROUND_COLOR ()

INTEGER FUNCTION CMSR TEXT BACKGROUND_COLOR ()

Lisp Syntax

CMSR: text-foreground-color ()

CMSR: text-background-color ()

ARGUMENTS

None.
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CMSR_text_background_color

DESCRIPTION

CMSR_text_foreground color returns the index of the color map element for cur-
rent Generic Text foreground color.

CMSR_text background_color returns the index of the color map element for the
current Generic Text background color.

The current foreground and background colors for text drawing are set with
CMSR_set_text_colors. The use of these colors in rendering text is controlled by
CMSR set_text draw_mode.

NOTE: The Generic Text colors are a property of the current generic workstation. If
you change the selected workstation, the text colors also change to the current text col-
ors of the new workstation. Note also that these values are indices into the current
display’s color map, not RGB values. The colors actually displayed depend on the col-
ors set at these indices in the current color map for the display.
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CMSR_font_linespace

Returns the standard interline spacing defined for the current font.

SYNTAX
C Syntax

#include <cm/display.h>
int

CMSR_font_linespace ();

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR FONT LINESPACE ()

Lisp Syntax

CMSR:font-linespace ()

ARGUMENTS

None.

DESCRIPTION

CMSR_font_linespace returns the number of pixels that should be used to space
between lines of text in the current font according to the font definition. The distance is
measured from baseline to baseline (see the figure below).

For example, to position two lines with proper vertical spacing, draw the first at (x, y)
and the second at (x, (y + font_linespace)).
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CMSR_text_width

Returns the horizontal length, in pixels, of a specified string in the current font.

SYNTAX
C Syntax

#include <cm/display.h>

int
CMSR_text width (string);

char *string;

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR _TEXT WIDTH (string)

Lisp Syntax

CMSR: text-width (string)

ARGUMENTS

string The string for which the width is to be determined.

DESCRIPTION

CMSR_text width returns the width, in pixels, of the specified string in the current
font. This length includes the horizontal spacing to the left of the first, and to the right
of the last, characters in the string, as illustrated below.
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S SR

Baseline

text width

To determine that a string created by CMSR_display text or CMSR draw_text
at (x, y) will not run off the right edge of the screen, check to see that (y +
CMSR_text_width(string)) is within the display or image buffer boundaries. If you
are using centered text created with CMSR_display_text_centered or
CMSR_draw_text  centered, you can determine the left edge of the string by find-
ing (v — (CMSR_text_width(string)/2)), and the right edge of the string by finding (y
+ (CMSR_text_width(string)/2)).

The text width is also useful for adding strings of text horizontally. If you wish to butt a
line of text up against the right end of a string created with CMSR_display_ text or
CMSR_draw_text at (x, ), locate the second string at (x + CMSR_text_width
(string), y ).

200
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Returns the text “ink” bounding box of a specified string in the current font.

SYNTAX
C Syntax

#include <cm/display.h>

int *
CMSR_text_actual extents (string, extents_array)

char ‘*string;
int  extents_array[4];

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR_TEXT EXTENTS (string, extents_array)

CHARACTER* (*)  string(*)
INTEGER extents _array (4)

Lisp Syntax

CMSR:draw-text—-extents (string, &optional extents—array)

ARGUMENTS
string The string for which the extents are to be determined.
extents_array The left, right, bottom, and top extents of the text bounding box

of string.

To read these values, pass extents_array to the appropriate
accessor routine:

" CMSR left extent

" CMSR_right_extent
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" CMSR bottom extent
® CMSR_top_extent

DESCRIPTION

CMSR_text actual_extents returns the extents of the text “ink” bounding box,
referenced to the left edge of the baseline. The “ink” bounding box defines the actual
extents of the characters not including any character or line spacing. In a graphics dis-
play this means the furthest pixel from the text origin that is turned on (foreground).
The actual character extents are useful when you need to position a text string exactly,
for example, to place a label in an image, or to adjust to a limited space by reducing the
standard interline spacing.

S

NOTE

The actual extent is not computed for the Generic Display fonts
Think_ Label and Think_Title. When using these fonts
CMSR_text_ actual_extents returns the logical extent of the
string and a warning will be generated:

Warning: Built-in fonts not tested for actual
extents.

All measurements are in pixels from the left edge of the baseline:

top
. Baseline
botton_:_{__ .-
o :
String Origin 11 .

(pixel (x,y)) ' right :
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Values are returned in four directions

= Leftis the distance, in pixels, from the left edge of the baseline to the left edge
of the first character. This measurement is the same as the lbearing of the
left-most character.

® Right is the distance, in pixels, from the left edge of the baseline to the right
edge of the right-most character in the string.

= Bottom is the number of pixels from the baseline to the bottom of the character
that extends furthest below the line. This corresponds to the maximum descent
of the enclosed character string.

® Top is the number of pixels from the baseline to the top of the character that
extends furthest above the line. This corresponds to the maximum ascent of the
enclosed character string.

SEE ALSO

CMSR_text logical_extents(string, extents_array)

CMSR_font_extents(extents_array)
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CMSR_text_logical_extents

Returns the logical text bounding box of a specified string in the current font.

SYNTAX
C Syntax

#include <cm/display.h>

int *
CMSR_text logical_ extents (siring, extents_array) ;

char *string;
int  extents_array[4];

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR _TEXT EXTENTS (string, extents_array)

CHARACTER* (*) string(*)
INTEGER extents_array (4)

Lisp Syntax

CMSR:draw-text-extents (string, &optional extents—array)

ARGUMENTS
string The string for which the extents are to be determined.
extents_array The left, right, bottom, and top extents of the logical text bounding

box of string.

To read these values, pass extents_array to the appropriate
accessor routine:

® CMSR_left extent

" CMSR_right_extent
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® CMSR bottom extent

* CMSR_top_extent

DESCRIPTION

CMSR_text actual_ extents returns the extents of the text logical bounding box,
referenced to the left edge of the baseline. The logical text bounding box defines the
extents of the string including the full character width and the font ascent and descent.
Use these extents to position pieces of text next to one another. For example, the right
extent can be used to determine the baseline x coordinate for the next piece of text to
the right.

All measurements are in pixels from the left edge of the baseline:

R |__Baseline

Vleft=0
String Origin '
(pixel (x,»)) ' right

\J

Values are returned in four directions

= Left: Since the left edge of the logical bounding box is positioned at the left
edge of the string’s baseline, the logical left extent is always 0.

® Right is the distance, in pixels, from the left edge of the baseline to the right
edge of the width of the right-most character in the string. Unlike the actual
extent, this distance includes the character spacing.

= Bottom is the logical extent of the font below the baseline in pixels. This dis-
tance is the vertical space defined for the font to allow for character descenders
and line spacing between strings.

= Top is the logical extent of the font above the baseline in pixels. This distance
is the vertical space defined for the font to allow for height of the characters
and line spacing between strings. Note that this is the distance set for the cur-
rent font and is independent of the particular string specified.
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sras

S

SEE ALSO

CMSR_font_extents(extents_array)

CMSR_text_ actual_extents(string, extents_array)
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CMSR_font_extents

Returns the maximum character extents in the current font.

SYNTAX
C Syntax

#include <cm/display.h>

int *
CMSR font_extents (extents_array) ;

int extents_array[4];

Fortran Syntax

INCLUDE '’ /usr/include/cm/display-fort.h’
SUBROUTINE CMSR_FONT EXTENTS (extents_array)

INTEGER extents_array (4)

Lisp Syntax

CMSR: font-extents (&optional exfents—array)

ARGUMENTS

extents_array The maximum left, right, bottom, and top extents for any
character in the current font.

To read these values, pass extents_array to the appropriate
accessor routine:

" CMSR_left extent
® CMSR right extent
® CMSR bottom extent

® CMSR_top_extent
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DESCRIPTION

CMSR_font_extents returns the maximum actual (ink) extent of any character in the
font. Use these extents to determine spacing that can accommodate the largest charac-
ters in the font, not just the largest in the specified string.

All measurements are in pixels from the left edge of the baseline:

top
I A |___ Baseline
bottom ;
AR .
Character , left E
Origin right !

Values are returned in four directions

= Left is the distance, in pixels, from the left edge of the baseline to the left edge
of the character in the current font that extends furthest to the left. This mea-
surement is the same as the /bearing of the widest character in the font.

= Right is the distance, in pixels, from the left edge of the baseline to the right
edge of the character in the current font that extends furthest to the right. This
measurement is the same as the rbearing of the widest character in the font.

=  Bottom is the number of pixels from the baseline to the bottom of the character
in the current font that extends furthest below the line. This corresponds to the
maximum descent of any character in the current font.

= Top is the number of pixels from the baseline to the top of the character in the
current font that extends furthest above the line. This corresponds to the maxi-
mum ascent of any character in the current font.

SEE ALSO

CMSR_text_actual extents
CMSR_text_ logical extents
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CMSR_bottom_extent

Returns the text bottom extent from extents _array.

SYNTAX
C Syntax

#include <cm/display.h>

int
CMSR_bottom_extent (exfents_array)

int extents_array[4] ;

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_BOTTOM EXTENT (exfents_array)

INTEGER extents_array (4)

Lisp Syntax

CMSR:bottom-extent (extents—array)

ARGUMENTS
extents_array A structure containing the left, right, bottom, and top extents of
string. This structure is created for a string by one of the following
routines:

® CMSR_text actual_ extents
® CMSR_text logical_extents

" CMSR font extents
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DESCRIPTION

CMSR_bottom_extent accepts an extents_array structure created by CMSR_
text_actual_extents, CMSR_ text_logical_extents, or CMSR font_
extents and returns the text bottom extent. These routines determine the top, bottom,
right, and left extents for a specified string in the current font and load them into the
extents_array. The meaning of the bottom extent depends on which of these extent
routines created the extents_array passed to CMSR_bottom_extent.

Actual Extent

If the extents_array was created by CMSR_text_actual_extents, CMSR_
bottom_extent returns the number of pixels from the string’s baseline to the bottom
of the character in the string that extends furthest below the line. This corresponds to
the maximum actual character descent of the string passed to CMSR_text_actual _
extents.

Font Extent

If the extents_array was created by CMSR_font_extents, CMSR_bottom extent
returns the number of pixels from the text baseline to the bottom of the character in the
current font that extends furthest below the line. This corresponds to the maximum
actual descent of any character in the current font.

Logical Extent

If the extents_array was created by CMSR_text_logical_ extents, CMSR_
bottom_extent returns the number of pixels required below the text baseline for the
longest descender in the font plus the interline spacing.

This value is independent of the specific string passed to CMSR_text logical _
extents.

SEE ALSO

CMSR_left_extent(extents_array)
CMSR_right_extent(extents_array)
CMSR_top_extent(extents_array)
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CMSR_top_extent

Returns the text top extent from an extents_array.

SYNTAX
C Syntax

#include <cm/display.h>

int
CMSR_top_extent (extents_array) ;

int extents_array[4];

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR TOP_EXTENT (exfents_array)

INTEGER extents_array(4)

Lisp Syntax

CMSR: top—-extent (exfents—array)

ARGUMENTS
extents_array A structure containing the left, right, bottom, and top extents of
string. This structure is created for a string by one of the following
routines:

" CMSR text actual extents
" CMSR_text logical extents

® CMSR_font extents
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DESCRIPTION

CMSR_top_extent accepts an extents_array structure created by CMSR_text_
actual_extents, CMSR_text logical_extents, or CMSR_font extents and
returns the text top extent. These routines determine the top, bottom, right, and left
extents for a specified string in the current font and load them into the extents_array.
The meaning of the top extent depends on which of these extent routines created the
extents_array passed to CMSR_bottom_extent.

Actual Extent

If the extents_array was created by CMSR_text actual extents, CMSR top_
extent returns the number of pixels from the string’s baseline to the top of the charac-
ter in the string that extends furthest above the line. This corresponds to the maximum
actual character ascent of the string passed to CMSR_text_actual extents.

Font Extent

If the extents_array was created by CMSR_font_extents, CMSR_top_extent
returns the number of pixels from the text baseline to the top of the character in the
current font that extends furthest above the line. This corresponds to the maximum
actual ascent of any character in the current font.

maximum
character

ascent in font top font extent

Baseline

Logical Extent

If the extents_array was created by CMSR_text_logical_extents, CMSR_
top_extent returns the number of pixels required above the text baseline for the
highest character ascent in the font plus the interline spacing.
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.................

maximum
character
ascent in font

top font extent

Baseline

This value is independent of the specific string passed to CMSR_text_logical
extents.

SEE ALSO

CMSR_left_extent(extents_array)
CMSR_right_extent(extents_array)
CMSR_bottom_extent(extents_array)
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CMSR_right_extent

Returns the text right extent from an extents_array.

SYNTAX
C Syntax

#include <cm/display.h>

int
CMSR right_extent (exfents_array) ;

int  extents_array[4]:

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR RIGHT EXTENT (extents_array)

INTEGER extents_array (4)

Lisp Syntax

CMSR:right-extent (extents—array)

ARGUMENTS
extents_array A structure containing the left, right, bottom, and top extents of
string. This structure is created for a string by one of the following
routines:

" CMSR_text actual_extents
® CMSR_text logical_ extents

" CMSR font_extents
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DESCRIPTION

CMSR_right_extent accepts an extents_array structure created by CMSR_text
actual_extents, CMSR_text logical_extents, or CMSR_font_ extents and
returns the text right extent. These routines determine the top, bottom, right, and left
extents for a specified string in the current font and load them into the extents_array.
The meaning of the right extent depends on which of these extent routines created the
extents_array passed to CMSR_bottom_extent.

Actual Extent

If the extents_array was created by CMSR_text_actual_extents, CMSR_
right_extent returns the number of pixels from the left edge of the string’s baseline
to the right edge of the right-most character in the string. This does not include any
horizontal spacing beyond the last character in the string.

String Origin | |
(pixel (x, y))
\' Baseline
! right actual extent ,
Font Extent

If the extents_array was created by CMSR_font_extents, CMSR_right_extent
returns the distance, in pixels, from the character origin to the right edge of the charac-
ter in the current font that extends furthest to the right. This measurement is the same as
the rbearing of the widest character in the font.

Baseline

Character -~ ' .
Origin , right
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Logical Extent

If the extents_array was created by CMSR_text_logical_extents,CMSR right
extent returns the number of pixels from the left edge of the string’s baseline to the
right edge of the string bounding box. This is the distance to the right edge of the
right-most character in the string plus the character’s horizontal spacing.

String Origin
(pixel (x, y))

Baseline

)
[}
-
)
L

- - -

right logical extent

SEE ALSO

CMSR_left_extent(extents_array)
CMSR bottom extent(extents_array)
CMSR_top_extent(extents_array)
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CMSR_left_extent

Returns the text left extent from an extents_array.

SYNTAX
C Syntax

#include <cm/display.h>

int
CMSR_left extent (extents array) ;

int  extents_array[4]:;

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_LEFT EXTENT (extents_array)

INTEGER extents_array(4)

Lisp Syntax

CMSR:left-extent (extents—array)

ARGUMENTS
extents_array A structure containing the left, right, bottom, and top extents of
string. This structure is created for a string by one of the following
routines:

" CMSR text actual_extents
" CMSR_text logical extents

" CMSR_font_extents
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DESCRIPTION

CMSR_left_extent accepts an extents_array structure created by CMSR_text
actual_extents, CMSR_text logical extents, or CMSR_font extents and
returns the text left extent. These routines determine the top, bottom, right, and left
extents for a specified string in the current font and load them into the extents_array.
The meaning of the left extent depends on which of these extent routines created the
extents_array passed to CMSR_bottom extent.

Actual Extent

If the extents_array was created by CMSR_text_actual_extents, CMSR_
left_extent returns the number of pixels from the left edge of the string’s baseline
to the left edge of the left-most character in the string. This measurement is the same as
the lbearing of the left-most character, that is, the number of pixels allocated for the left
spacing of this character in the current font.

String Origin h
(pixel (x,»)) \ ' '
Baseline n
V-
left actual extent

Font Extent

If the extents_array was created by CMSR_font_extents, CMSR_left extent
returns the number of pixels from the left edge of the character origin to the left edge of
the character in the current font that extends furthest to the left. This measurement is
the same as the lbearing of the widest character in the font.

(]
(]
L
]
] .
Baseline

Character -~ | E
Origin b
v left
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Logical Extent

If the extents_array was created by CMSR_text logical_extents, CMSR left
extent always returns 0. Since the character origin of the left-most character of the
string determines the left edge of the string’s baseline, the logical left extent is

always 0.

String Origin h

(pixel (x, y))\ ' ‘
Baseline —
Character / E .
Origin '

f left logical extent =0
SEE ALSO

CMSR_right_extent(extents_array)
CMSR_bottom_extent(extents_array)
CMSR_top_extent(extents_array)

Version 2.0, November 1991 219






Chapter 4

Mouse Interface Routines

The Generic Display mouse interface is a mouse interaction system that is independent of
the display type and the mouse host system type. It is based on the Generic Display Inter-
face for the display operations and the X Window System mouse functions for the mouse
interaction.

Two levels of interface are provided: a high-level interface, which provides automatic
mouse tracking and higher-level selection routines; and a low-level interface, which allows
the application complete control over the cursor and the mouse state.

4.1 Overview

4.1.1 Selecting a Generic Display Workstation and Display

Before using the mouse interface routines described in this section, you must create and
select a Generic Display workstation and display. The easiest way to do this is by calling
CMSR_select_workstation_menu. For detailed information on this and the other
Generic Display workstation and display routines, see Chapter 2 of this manual.

The generic display can be either an X11 window or a CM framebuffer. The currently
selected display is the display space for the Generic Display routines that read and write
images.

The Generic Display workstation must be an X11 server. If you select an X11 server as the
display, it will also be used as the workstation. The currently selected workstation provides
X11 resources and the physical mouse to support the Generic Display system’s text and
mouse routines. The Generic Display mouse routines use the current workstation’s
resources to handle cursor tracking and interaction.
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4.1.2 High-Level Mouse Routines

Three Generic Display routines supply the basic functionality of the mouse interface at a
high level: ‘

" CMSR_get _mouse_ point
" CMSR _get mouse_line

" CMSR get_mouse_rectangle

Each of these routines automatically grabs the workstation mouse and tracks the mouse
with a cursor on the currently selected display. When a button event is triggered on the
mouse, these routines return a Generic Display CMSR_mouse_point_t data structure con-
taining information on the cursor location at the time of the event and the button that caused
it, and then release the workstation mouse.

NOTE: You must allocate the point data structure by calling CMSR_allocate_mouse_
point.

When the workstation mouse is grabbed by one of these routines, the X11 cursor on the
workstation screen disappears and a Generic Display Interface cursor appears on the cur-
rently selected display. This cursor is now controlled by the workstation mouse and mouse
events are related to the current generic display. The user can use the mouse to move the
cursor on the display and signal input by pressing and releasing the mouse buttons.

Note that if the current generic display is an X11 window

= the cursor is confined to that window until the Generic Display Interface releases
the mouse.

® an error is generated if the window is iconified when you attempt to grab the
mouse.

CMSR_get_mouse_point returns the location of the cursor when the user presses a
mouse button and identifies the button. CMSR_get_mouse_1line allows the user to define
two points, the start and end points of a line, and returns the button information. Similarly,
CMSR_get_mouse_rectangle allows the user to define a rectangle, and returns the but-
ton information. During their operations CMSR_get_mouse_line and CMSR_get__
mouse_rectangle draw rubber band lines that follow the cursor to help the user position
the line or rectangle in the display.

Your application can then read the coordinate and button information in the CMSR _
mouse_point_t data structure with a set of accessor routines:

" CMSR mouse point_x
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" CMSR mouse_ point_y
" CMSR mouse_point buttons
" CMSR mouse point pressed

" CMSR_mouse_point released

Routines are also provided that allow you to allocate, deallocate, and set the initial cursor
position in a mouse structure:

" CMSR allocate_mouse point
" CMSR deallocate mouse_point

" CMSR_set mouse point_location

4.1.3 Low-Level Mouse Routines
A set of lower-level mouse interaction routines is also provided to give you greater control
over the interaction between the mouse and display cursor:

" CMSR _grab mouse

" CMSR release mouse

" CMSR _current mouse_point

" CMSR_current mouse delta

® CMSR_track mouse

Should your application require it, these routines allow you to explicitly manage grabbing,
tracking, and releasing the mouse. For example, these routines make it possible for your
application to respond to a series of button or motion events without releasing the mouse
after each one.

4.1.4 Cursor Routines
Finally, a set of routines is provided to define the appearance and behavior of the generic
display cursor and to return information about it:

" CMSR move_cursor

" CMSR_set cursor_visibility

" CMSR_set mouse_motion_threshold
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" CMSR_set_mouse motion multiple
® CMSR_set cursor bitmap

® CMSR_set cursor_ named

® CMSR _closest_cursor_size

® CMSR cursor_width

® CMSR cursor_height

® CMSR_cursor_hot x

" CMSR cursor_hot y

" CMSR_cursor_ x

®* CMSR cursor_y

The rest of this chapter contains detailed descriptions of these routines.
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4.2 Point and Area Selection Routines

These routines are the highest-level interface to the Generic Display mouse support. For
most applications you will need only these routines:

CMSR get mouse point .............. ..., 226
Returns location of generic display cursor when button is pressed.

CMSR get mouse_line ................iiiiiiiiiiiiiiiinianeeeannnan, 229
Returns points defining a line set by user with Generic Display cursor.

CMSR get mouse rectangle ............... ...ttt 229
Returns points defining a rectangle set by user with Generic Display cursor.

CMSR mouse pan_and ZOOM .........couveuiuirneeeseronnnnnnnnnnnens 233
Uses mouse to interactively pan and zoom CM framebuffer Generic Display.

Version 2.0, November 1991 225



CMSR_get_mouse_point Generic Display Reference Manual for Paris

CMSR_get_mouse_point

Returns location of generic display cursor when button is pressed.

SYNTAX

C Syntax

#include <cm/cmsr.h>

CMSR mouse point_t
CMSR_get_mouse_point (point) ;

CMSR_mouse_point_t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_GET_ MOUSE_POINT ( point )

INTEGER point

Lisp Syntax

CMSR:get-mouse-point (&optional point)

ARGUMENTS

point A CMSR _mouse_point_t structure representing the state of the
mouse It includes both the mouse’s location and which buttons
were pressed.

NOTE: You must allocate point by calling CMSR_allocate_
mouse_ point.

In Fortran, point is returned as a integer. This integer may be
passed to the Generic Display routines, described below, that
access point information.
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DESCRIPTION

CMSR_get _mouse_point grabs the currently selected workstation’s mouse (if it is
not already grabbed) and causes the mouse to track a cursor on the currently selected
display until a button is pressed. When a button is pressed CMSR_get_mouse_point
returns a CMSR_mouse_point_t data structure containing the location of the display
cursor and the button that was pressed.

The application can access the information in point through the Generic Display mouse
point routines:

® CMSR mouse_point x

" CMSR _mouse point_y

" CMSR mouse_ point_buttons

" CMSR mouse point pressed

" CMSR mouse point released

® CMSR mouse_point timestamp
When the workstation mouse is grabbed, the cursor disappears from the currently se-

lected Generic Display workstation and appears on the currently selected generic
display.

If the workstation and display are an X11 server, the cursor is confined to the generic
display window on the workstation screen until a button is pressed. The coordinates
returned in point are the physical location of the cursor relative to that window, not to
the screen as a whole. The coordinates do not reflect any Generic Display image offsets
that may be set.

If the display is a CM framebuffer, the cursor is removed from the workstation screen
and displayed on the framebuffer monitor until a button is pressed. The coordinates
returned in point are the physical location of the cursor relative to the monitor screen
and do not reflect any Generic Display image offsets that may be set.

CMSR_get_mouse_point returns the button pressed in point as one of the X11 button
constants Buttonl through Button5.

You may read the button returned with CMSR_mouse_point_pressed.

CMSR_get mouse_point works whether or not the mouse has been explicitly
grabbed with CMSR_grab_mouse.
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ERRORS

This routine signals an error if there is no selected workstation or selected display, or if
you change the selected workstation or display while the cursor is grabbed.

If the display is an X11 window and the window is iconified when CMSR get_
mouse_point attempts to grab the mouse, the following error message is generated:

Warning: Unexpected grab status: 3. Pointer not grabbed.
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CMSR_get_mouse_line
CMSR_get_mouse_rectangle

Returns points defining a line (rectangle) set by user with Generic Display cursor.

SYNTAX
C Syntax

#include <cm/cmsr.h>

void
CMSR_get_mouse_line (p!/, p2, anchorp);

CMSR_mouse_point t pl, p2;
int anchorp ;

void
CMSR_get mouse_rectangle (pl, p2, anchorp);

CMSR _mouse point_t pl, p2;
int anchorp ;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR_GET_MOUSE_LINE (pl, p2, anchorp)

INTEGER pl, p2
LOGICAL anchorp

SUBROUTINE CMSR_GET_MOUSE_RECTANGLE (pl, p2, anchorp)

INTEGER pl, p2
LOGICAL anchorp

Lisp Syntax

CMSR:get-mouse-line (pl, p2, &optional anchorp)
CMSR:get-mouse-rectangle (p!, p2, &optional anchorp)
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ARGUMENTS

pl A CMSR_mouse_point_t structure containing the coordinates of
the start point of the line or rectangle and the state of the mouse
buttons when the point was defined.

NOTE: You must allocate p/ by calling CMSR_allocate_
mouse_point. In Fortran, the point structure is returned as a
integer. This integer may be passed to the Generic Display
routines, described below, that access point information.

p2 A CMSR_mouse_point_t structure containing the coordinates of
the end point of the line or rectangle and the state of the mouse
buttons when the point was defined.

NOTE: You must allocate p2 by calling CMSR_allocate_
mouse_point. In Fortran, the point structure is returned as a
integer. This integer may be passed to the Generic Display
routines, described below, that access point information.

anchorp A predicate specifying how the anchor point of the line or
rectangle is to be defined.

If anchorp is zero (nil in lisp), the start point is the cursor location
when a mouse button is first pressed after the routine is called, and
the end point is the cursor location when the button is released.

If anchorp is nonzero (non-nil in lisp), the start point is defined by
the current contents of p/ when the routine is called, and the end
point is the location of the cursor at the first button press.

DESCRIPTION

CMSR_get_mouse_line and CMSR_get mouse_rectangle return two points
defining a line or rectangle, respectively, which have been set by the user with the Ge-
neric Display cursor.

Both routines work whether or not the mouse has been explicitly grabbed by calling
CMSR grab mouse.

CMSR_get_mouse_line grabs the currently selected workstation’s mouse (if it is not
already grabbed) and causes the mouse to track a cursor on the currently selected dis-
play until a line is defined. A rubber-band line is drawn to help you place the points and
is undrawn when the routines return.
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If anchorp is set, the start point of the line is defined by the contents of p/ when the
routine is called, and a rubber-band line is drawn between this point and the position of
the cursor until a button is pressed. When a button is pressed, CMSR_get_mouse_
line returns the anchor point in p/, and returns the last cursor location and the button
that was pressed in p2.

You can use CMSR_set_mouse_point_location to set p/ to an initial value.

If anchorp is not set, the start point of the line is not defined until the first button press
after the routine is called. When a button is pressed the current position of the cursor
becomes the start point of the line, and a rubber-band line is then drawn between this
point and the changing position of the cursor until a button is released. When a button
is released, CMSR_get_mouse_line returns the start point and the button that was
pressed in pl, and the last cursor location and the button that was released in p2.

Similarly, CMSR_get_mouse_rectangle grabs the currently selected workstation’s
mouse (if it is not already grabbed) and causes the mouse to track a cursor on the cur-
rently selected display until a rectangle is defined.

If anchorp is set, the start point of the rectangle is defined by the contents of p/ when
the routine is called and rubber-band lines are drawn defining a rectangle between this
point and the position of the cursor until a button is pressed. When a button is pressed,
CMSR_get_mouse_rectangle returns the anchor point in pJ, and returns the last
cursor location and the button that was pressed in p2.

If anchorp is not set, the start point of the rectangle is not defined until the first button
press after the routine is called. When a button is pressed the current position of the
cursor becomes the start point of the rectangle, and rubber-band lines defining a rectan-
gle are then drawn between this point and the changing position of the cursor until a
button is released. When a button is released, CMSR_get_mouse_rectangle returns
the start point and the button that was pressed in pJ, and the last cursor location and the
button that was released in p2.

IfCMSR_get _mouse_line or CMSR_get mouse_rectangle is interrupted in Lisp,
the mouse is automatically ungrabbed for the duration of the interrupt, and any rubber-
band lines are undrawn.

The application can access the information in p/ and p2 through the Generic Display
mouse point routines:

® CMSR_mouse_point_x
® CMSR _mouse_point_y

® CMSR mouse_ point buttons
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®* CMSR mouse_point pressed '
® CMSR mouse point_released

® CMSR _mouse point_timestamp

When the workstation mouse is grabbed, the cursor disappears from the workstation
screen and appears on the currently selected generic display. If the workstation and
display are an X11 server, the cursor is confined to the generic display window on the
workstation screen until the routine returns. If the display is a CM framebuffer, the cur-
sor is removed from the workstation screen and displayed on the framebuffer monitor
until the routine returns.

The coordinates returned in p/ and p2 are the physical location of the cursor relative to
the display window or framebuffer monitor screen. These coordinates do not reflect
any Generic Display image offsets that may be set.

The button pressed or released is returned in pI or p2 as one of the X11 button con-
stants Buttonl through Button5.

ERRORS

This routine signals an error if there is no selected workstation or selected display, or if
you change the selected workstation or display while the cursor is grabbed.

If the display is an X11 window and the window is iconified when CMSR _get
mouse_line or CMSR_get_mouse_ rectangle attempts to grab the mouse, the fol-
lowing error message is generated:

Warning: Unexpected grab status: 3. Pointer not grabbed.

232
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CMSR_mouse_pan_and_zoom

Uses mouse to interactively pan and zoom CM framebuffer Generic Display.

SYNTAX
C Syntax

#include <cm/display.h>

void
CMSR_mouse_pan_and_zoom () ;

Fortran Syntax

INCLUDE include ’/usr/include/cm/display-fort.h’
SUBROUTINE CMSR_MOUSE_PAN_AND_ ZOOM ()

Lisp Syntax

CMSR:mouse-pan—and-zoom ()

ARGUMENTS

None.

DESCRIPTION

CMSR_mouse_pan_and zoom allows the user to interactively pan and zoom a CM
framebuffer. The currently selected Generic Display workstation must have a CM
framebuffer as its selected display.

When CMSR_mouse_pan_and_zoom is called, the routine grabs the mouse and esta-
blishes the following operations:

® Ifno mouse buttons are pressed, moving the mouse left, right, up, or down will
pan over the image on the framebuffer in the same direction.

® If you press the left mouse button, moving the mouse away from you will in-
crease the framebuffer zoom, enlarging the image; moving the mouse towards
you will decrease the framebuffer zoom.
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= If you press the middle mouse button, the framebuffer returns to the state it
was in before CMSR_mouse_pan_and_zoom was called.

= If you press the right mouse button, the routine returns, leaving the framebuf-
fer with the current pan and zoom settings.

ERRORS

If you call CMSR_mouse_pan_and_zoom when the currently selected display is not a
CM framebuffer, it will print an error message and exit.

If the display is an X11 window and the window is iconified when CMSR_mouse_
pan_and_zoom attempts to grab the mouse, the following error message is generated:

Warning: Unexpected grab status: 3. Pointer not grabbed.
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4.3 Mouse Points

These routines allocate, deallocate, and return information from a Generic Display mouse
point data structure. The mouse point data structure is used to return information about
mouse events to the the Generic Display Interface. You can use this information to make
your application respond to events on the current generic display.

CMSR allocate mouse point..................... ... ..o 236
Allocates CMSR_mouse_point_t data structure.

CMSR_deallocate mouse point ............. ...l 236
Deallocates CMSR_mouse_point_t data structure.

CMSR_set mouse_point location ............... ... ...l 238
Sets the mouse point coordinates in the specified point data structure.

CMSR mouse Point_X ........... ..ottt i 240
Returns the current x coordinate from the specified mouse point data structure.

CMSR mouse_point y ... i i 240
Returns the current y coordinate from the specified mouse point data structure.

CMSR mouse_point _pressed ................ ... ...l 242
Returns the button constant for the last button pressed.

CMSR mouse_point released....................cciiiiiiiiiiiinnnn, 242
Returns the button constant for the last button released.

CMSR mouse_point buttons .................. ..ol 244
Returns all active buttons and modifiers from the specified point data structure.

CMSR mouse point _timestamp .................. .. ...l 247
Returns the X Window System’s timestamp for the last mouse event in the point
data structure.
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CMSR_allocate_mouse_point
CMSR_deallocate_mouse_point

Allocates (deallocates) CMSR _mouse_point_t data structure.

SYNTAX
C Syntax

#include <cm/cmsr.h>

CMSR mouse point t

CMSR allocate mouse point ();
void

CMSR_deallocate _mouse_point (point) ;
CMSR _mouse_point t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_ALLOGATE MOUSE_POINT ()
SUBROUTINE CMSR DEALLOCATE MOUSE POINT (point)
INTEGER point

Lisp Syntax
CMSR:allocate-mouse-point ()

CMSR:deallocate-mouse-point (point)

ARGUMENTS

point A CMSR_mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and the buttons that
were pressed.
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DESCRIPTION

CMSR_allocate_mouse_point returns a CMSR _mouse_point_t point structure.
This structure contains mouse point coordinates, mouse button event information, and
a timestamp.

CMSR_deallocate_mouse_point frees all memory associated with the mouse point
structure.

The mouse point structure is used to return information about the Generic Display cur-
sor by:

® CMSR get mouse_point

" CMSR _get mouse_line

® CMSR get_mouse_ rectangle
" CMSR_current mouse point
® CMSR _current mouse delta

® CMSR_track mouse

You can read information from a CMSR_mouse_point_t structure with the Generic
Display mouse point routines:

® CMSR mouse_point x

® CMSR mouse_point y

" CMSR _mouse point_buttons
® CMSR mouse_point pressed
" CMSR mouse_point released

® CMSR mouse_point_ timestamp
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CMSR_set_mouse_point_location

Sets the mouse point coordinates in the specified point data structure.

SYNTAX
C Syntax

#include <cm/cmsr.h>
void
CMSR_set mouse point location (point, x, y)
CMSR_mouse_point_t point;
int x;
int y;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR SET MOUSE_POINT LOCATION (point, x, y)

INTEGER point
INTEGER X
INTEGER y

Lisp Syntax

CMSR: set-mouse-point-location (point x y)

ARGUMENTS

238

point A CMSR mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and the buttons that
were pressed.

NOTE: You must allocate point by calling CMSR_allocate
mouse_point.

xy The coordinates of the mouse location to be set in the point
structure; x and y are referenced to the physical display window
or CM framebuffer screen, and ignore any Generic Display image
offset that may be set.
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DESCRIPTION

CMSR_set _mouse_point_location sets the mouse point coordinates in the point
structure.

CMSR_set _mouse_point_location does not change the location of the cursor
directly; these coordinates take effect only when another routine references the point
structure.
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CMSR_mouse_point_x
CMSR_mouse_point_y

Returns the current mouse point x (y) coordinate from the specified point data structure.

SYNTAX
C Syntax
#include <cm/cmsr.h>
int
CMSR _mouse_point_x (point)
CMSR_mouse_point_t point;
int
CMSR _mouse point_y (point)
CMSR_mouse_point_t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR MOUSE POINT X (point)
INTEGER point

INTEGER FUNCTION CMSR MOUSE POINT Y (point)
INTEGER point

Lisp Syntax

CMSR:mouse-point-x (point)
CMSR:mouse-point-y (point)

240 Version 2.0, November 1991



CMSR_mouse_point_x
Chapter 4. Mouse Interface Routines CMSR_mouse_point_y

ARGUMENTS
point A CMSR_mouse_point_t structure representing the state of the
mouse. Upon return from one of the routines listed below, it
contains both the mouse’s location and the buttons that were
pressed.
DESCRIPTION

CMSR_mouse_point_x returns the current mouse point x coordinate from point.
CMSR_mouse_point_y returns the current mouse point y coordinate from point.

The mouse point structure describing the state of a mouse is returned by one of the
following routines:

" CMSR_get_mouse point

* CMSR _get_mouse line

" CMSR_get mouse_ rectangle
® CMSR_current mouse point
® CMSR_current mouse delta

" CMSR_track mouse

The coordinates, x and y, are the current cursor location when the routine that returned
point was called, not the current location when CMSR_mouse_point_x or
CMSR _mouse_point_y is called. The coordinates are relative to the physical generic
display window or CM framebuffer monitor screen, and ignore any Generic Display
image offset that may be set.
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CMSR_mouse_point_pressed
CMSR_mouse_point_released

Returns the button constant from the specified point data structure for the last button
pressed (released).

SYNTAX
C Syntax

#include <cm/cmsr.h>
int

CMSR_mouse_point pressed (point)
CMSR _mouse point_t point;
int

CMSR_mouse_point_released (poini)
CMSR_mouse_point t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR MOUSE POINT PRESSED (point)
INTEGER point

INTEGER FUNCTION CMSR MOUSE POINT RELEASED (point)
INTEGER point

Lisp Syntax

CMSR:mouse~point-pressed (point)

CMSR:mouse-point-released (point)
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ARGUMENTS
point A CMSR_mouse_point_t structure representing the state of the
mouse. Upon return from one of the routines listed below, it
contains both the mouse’s location and the buttons that were
pressed.
DESCRIPTION

CMSR_mouse_point_pressed and CMSR_mouse_point_released return the
current button constant stored in the pressed or released field, respectively, of the point
structure. If no constant is registered, these routines return NULL.

The mouse point structure describing the state of a mouse is returned by one of the
following routines:

" CMSR _get mouse_point

. ‘CMSR_get_mouse_line

® CMSR _get mouse_rectangle

® CMSR_current mouse point

" CMSR current mouse delta

® CMSR_track mouse
The structure contains a constant identifying the button that caused the latest event

when the routine that returned point was called, not the latest event when
CMSR_mouse_point_pressed or CMSR_mouse_point_released is called.

The button that caused the latest event appears in pressed or released, depending on its
state.The constant is one of the X11 button constants Buttonl through Button5. In
Lisp, the constants are :button-1 through :button-5.

For example, calling CMSR_mouse_point_released with the point structure
returned by CMSR_get_mouse_rectangle, returns the button constant representing
the button that ended the operation, that is, the last button to go up, terminating the
drag.
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CMSR_mouse_point_buttons

Returns all the active buttons and modifiers from the specified point data structure.

SYNTAX
C Syntax

#include <cm/cmsr.h>
int

CMSR _mouse point_buttons (point)
CMSR_mouse_point_t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR MOUSE POINT BUTTONS (point)
INTEGER point

Lisp Syntax

CMSR:mouse-point-buttons (point)

ARGUMENTS
point A CMSR _mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and which buttons
were pressed.
DESCRIPTION

CMSR_mouse_point_buttons returns an integer which has some bits set according
to what modifiers (ShiftMask, ControlMask, Mod1Mask, etc.) and mouse buttons
(ButtonlMask through Button5Mask) were active when the the function that re-
turned the point structure was called.

The mouse point structure describing the state of a mouse is returned by one of the
following routines:
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® CMSR_get mouse_point

® CMSR_get mouse_line

® CMSR_get_mouse_ rectangle

" CMSR_current_mouse_point

® CMSR _current mouse delta

® CMSR_track mouse
The significant event varies depending on the function. For example, CMSR get
mouse_point sets the buttons according to the state when the button that activated the
point selection was pressed. CMSR_get mouse_line and CMSR_get_mouse_

rectangle set the buttons of the two mouse point structures (p and p2) to be the
states of the buttons and modifiers at the beginning of the drag and at the end.

In C, the integer returned by CMSR_mouse_point_buttons is a bit-wise or of Buz-
tonlMask through Button5Mask, and ShiftMask and ControlMask and LockMask and
ModIMask through Mod5Mask.

In Lisp, the masks are computed using (x1ib:make-state-mask &rest keys),
where key is one of :button—I through :button—5 or :shift or :lock or :control or :mod—1
through :mod-35.

To use these from Fortran, bitwise or the returned integer with the constants as defined
in display-cmf.h:

integer ShiftMask
parameter (ShiftMask=1)

integer LockMask
parameter (LockMask=2)

integer ControlMask
parameter (ControlMask=4)

integer ModlMask
parameter (Mod1lMask=8)

integer Mod2Mask
parameter (Mod2Mask=16)

integer Mod3Mask
parameter (Mod3Mask=32)

integer Mod4Mask
parameter (Mod4Mask=64)
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integer Mod5Mask
parameter (Mod5Mask=128)

integer ButtonlMask
parameter (ButtonlMask=256)

integer Button2Mask
parameter (Button2Mask=512)

integer Button3Mask
parameter (Button3Mask=1024)

integer ButtondMask
parameter (Button4Mask=2048)

integer ButtonSMask
parameter (Button5Mask=4096)

integer Buttonl
parameter (Buttonl=1l)

integer Button2
parameter (Button2=2)

integer Button3
parameter (Button3=3)

integer Button4
parameter (Buttond4=4)

integer Buttonb
parameter (Button5=5)

i
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CMSR_mouse_point_timestamp

Returns the timestamp for the last mouse event in the specified point data structure

SYNTAX
C Syntax

#include <cm/cmsr.h>
int

CMSR _mouse point_timestamp (point)
CMSR_mouse_point_t point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_MOUSE_POINT_TIMESTAMP (point)
INTEGER point

Lisp Syntax

CMSR:mouse-point-timestamp (point)

ARGUMENTS
point A CMSR_mouse_point_t structure representing the state of the
mouse upon return from one of the routines listed below.
DESCRIPTION

CMSR _mouse_point_timestamp returns the X Window System’s timestamp for the
last mouse event recorded in the point structure.

The mouse point structure describing the state of a mouse is returned by one of the
following routines:

" CMSR get mouse point

" CMSR_get mouse line
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" CMSR_get mouse_rectangle
" CMSR_current mouse point
" CMSR _current mouse_delta
® CMSR_track_mouse
The timestamp in point reflects the time of the last mouse event when the routine that

returned point was called, not the time of the last event when CMSR_mouse_point_
timestamp is called.
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4.4 Grabbing Routines

These routines explicitly grab and release control of the mouse associated with the current
generic workstation. When the mouse is grabbed, the mouse tracks a cursor on the current
generic display and returns events associated with it. Releasing the mouse returns control
to the physical workstation supporting the X11 server.

The cursor is automatically grabbed by the high-level routines CMSR_get_mouse_point,
CMSR_get_mouse_line, CMSR_get mouse_rectangle, and CMSR_mouse_pan_and
_zoom. When using these routines you do not need to manage grabbing or releasing the
mouse.

You must explicitly grab the mouse before using the low-level routines CMSR_current_
mouse_point, CMSR_current_mouse_delta, and CMSR_track_mouse.

The grabbing routines described in this section are:

CMSR grab MOUSE ........cuttit ittt entnteaineeeeiineeennnnns 250
Grabs physical mouse of Generic Display workstation for display window.

CMSR _release MOUSE@ ...........oovvniunrrneeeeinnnnnnnoroneneessonns 250
Releases physical mouse of Generic Display workstation.

CMSR mouse grabbed p.............ooiiiiiiii i 252
Returns the current status of the mouse interface.
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CMSR_grab_mouse
CMSR_release_mouse

Grabs (releases) the physical mouse of Generic Display workstation for display window.

SYNTAX
C Syntax

#include <cm/cmsr.h>
void

CMSR grab mouse ()
void

CMSR_release mouse ()

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR GRAB MOUSE ()
SUBROUTINE CMSR RELEASE MOUSE ()

Lisp Syntax

CMSR:grab-mouse ()

CMSR:release-mouse ()

ARGUMENTS

None.

DESCRIPTION

CMSR_grab_mouse causes the physical mouse associated with currently selected
Generic Display workstation to control a cursor on the currently selected generic dis-
play. When CMSR_grab_mouse is called, the cursor disappears from the currently
selected Generic Display workstation screen and appears on the currently selected
generic display at the current display cursor location. The selected display window
becomes the source window for mouse button or motion events and you can poll the
events with the Generic Display mouse point routines described in Section 4.3.
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CMSR_release_mouse returns control of the mouse to the workstation server. The
cursor disappears from the display and reappears on the workstation, and control of the
workstation cursor returns to the mouse.

CMSR_grab_mouse must be called before using the low-level Generic Display mouse
routines CMSR_current_mouse_point, CMSR_current_mouse_delta, or CMSR _
track_mouse.

However, the high-level mouse routines, CMSR_get_mouse_point, CMSR_get_
mouse_line, and CMSR_get_mouse_rectangle, grab the mouse automatically
while performing their operations on the display. These routines work whether or not
the mouse is grabbed explicitly with CMSR_grab_mouse.

If the current display is a CM framebuffer when CMSR_grab_mouse is called, the cur-
sor is removed from the current workstation screen and displayed on the framebuffer
monitor until the mouse is released. While the mouse is grabbed, the application must
control the display cursor by updating the cursor in relation to the workstation mouse
with CMSR_current_mouse_point, CMSR_current_mouse_delta, or CMSR_
track_mouse, or by explicitly positioning the display cursor with CMSR_move_
cursor. The application must maintain this control until CMSR_release_mouse is
called.

If the display is an X11 window when CMSR_grab_mouse is called, the cursor is con-
fined to the generic display window until the mouse is released. The display cursor will
automatically track the workstation mouse as usual; the application does not need to
control the cursor position as on the CM framebuffer. However, since no harm is ever
done by calling CMSR_current_mouse_point, it is recommended that it always be
called in the application’s inner loop regardless of display type.

Note to Lisp users: If CMSR: grab-mouse is interrupted in Lisp, the mouse is auto-
matically ungrabbed for the duration of the interrupt.

ERRORS

It is an error to change the selected display or workstation while the mouse is grabbed.

If the display is an X11 window and the window is iconified when you call
CMSR_grab_mouse, the following error message is generated:

Warning: Unexpected grab status: 3. Pointer not grabbed.
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CMSR_mouse_grabbed_p

Returns the current status of the mouse interface.

SYNTAX
C Syntax

#include <cm/cmsr.h>
int
CMSR_mouse_grabbed p ()

Fortran Syntax

INCLUDE '’ /usr/include/cm/display-fort.h’
LOGICAL FUNCTION CMSR MOUSE_GRABBED P ()

Lisp Syntax
CMSR:mouse-grabbed-p ()

ARGUMENTS

None.

DESCRIPTION

CMSR_mouse_grabbed_p returns the current status of the mouse interface.

If the currently selected workstation’s mouse is grabbed, CMSR_mouse_grabbed p
returns true ((-TRUE. in Fortran, non-NULL in C, non-nil in Lisp). If the mouse is not
grabbed, CMSR_mouse_grabbed_p returns false (.FALSE. in Fortran, NULL in C, nil
in Lisp). If there is no workstation selected, CMSR_mouse_grabbed_p always returns
false.

The mouse is grabbed explicitly by CMSR_grab_mouse and internally by CMSR _
get_mouse_point,CMSR_get mouse_line,andCMSR _get mouse_rectangle
during their operations.
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4.5 Low-Level Mouse Routines

These low-level mouse routines are called by the high-level routines to return information
about the location of the mouse cursor. Ordinarily, you will not need to use them. However,
if you want more explicit control of the mouse, you can use these routines to poll and track
the mouse.

You must call CMSR_grab_mouse to explicitly grab the mouse before calling these rou-
tines.

CMSR_current mouse point .....................iiiiiiiiiie, 254
Updates generic display cursor and returns the current mouse coordinates and
button state.

CMSR_current mouse delta .............. ..ottt 256

Updates generic display cursor and returns the mouse button state and the change
in mouse coordinates since last update.

CMSR_track MOUS@..........iiiuiiiiiiiiiieiinieeeineeennnaeeennnns 259
Updates the Generic Display cursor and returns the current mouse points without

removing button events from the event queue.

Version 2.0, November 1991 253



CMSR_current_mouse_point Generic Display Reference Manual for Paris

CMSR_current_mouse_point

Updates generic display cursor and returns the mouse button state and the change in mouse
coordinates since last update.

SYNTAX
C Syntax

#include <cm/cmsr.h>
CMSR_mouse_point t
CMSR_current mouse_point (point, wait_p, compress motion_p)
CMSR _mouse _point_t  point;
int wait_p, compress_motion_p;

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR CURRENT MOUSE POINT

& (point, wait_p, compress_motion_p)
INTEGER point
LOGICAL wait p, compress_motion_p

Lisp Syntax

CMSR:current—-mouse—point
(&optional point, (wait_p t), compress—motion—p)

ARGUMENTS

point A CMSR_mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and the buttons that
were pressed.

The mouse point structure is allocated by calling CMSR_
allocate_mouse_point. In Fortran, point is returned as a
integer. This integer may be passed to the Generic Display
routines, described below, that access point information.
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wait_p A predicate specifying whether the routine should immediately
return the current position and state of the mouse or wait until the
next motion or button event.

compress_motion_p
A predicate specifying whether the routine should return the
current position or the position at the first button event.

DESCRIPTION

CMSR_current mouse_point updates the display cursor position and returns, in the
passed structure, the current x and y coordinates of the mouse, along with its buttons.

NOTE: This routine works only when the mouse has been explicitly grabbed by calling
CMSR_grab_mouse.

You can access the coordinate information in point through the Generic Display mouse
point routines CMSR_mouse_point_x and CMSR_mouse_point_y.

If wait_p is true (. TRUE.in Fortran, non-NULL in C, non-nil in Lisp), then the routine
waits until a mouse event (motion or button) occurs before returning. If wait_p is false
(.FALSE. in Fortran, NULL in C, nil in Lisp), then the current state of the mouse is
returned.

If compress_motion_p is true (. TRUE.in Fortran, non-NULL in C), the routine records a
motion event only when the cursor starts or stops moving. If compress_motion_p is
false (FALSE. in Fortran, NULL in C), the routine records motion events continuously
as the cursor is moved. Setting compress_motion_p to false is useful when it is impor-
tant for the application not to lose any button presses.

If the routine returns because of a button press while compress_motion_p is false, the
coordinates in the point structure will be the coordinates of the button press on the
display.

If wait_p and compress_motion_p are both false, then the position at the earliest
queued button press (if any) is returned, rather than reading to the end of the queue.
This happens only if it is supported by the hardware.

ERRORS

It is an error to change the selected display or workstation while the mouse is grabbed.
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CMSR_current_mouse_delta

Updates generic display cursor and returns the mouse button state and the change in mouse
coordinates since last update.

SYNTAX
C Syntax

#include <cm/cmsr.h>
CMSR mouse point t
CMSR_current_mouse_delta (point, wait_p, compress_motion_p)
CMSR mouse point_t  point;
int wait_ p, compress_motion_p;

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR_CURRENT MOUSE DELTA

& (point, wait p, compress_motion_p)
INTEGER point
LOGICAL wait p, compress_motion_p

Lisp Syntax

CMSR: current-mouse—-delta
‘ (soptional point, (wait-p t), compress—motion—p)

ARGUMENTS

point A CMSR_mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and the buttons that
were pressed.

The mouse point structure is allocated by calling CMSR_
allocate_mouse_point. In Fortran, point is returned as a
integer. This integer may be passed to the Generic Display
routines, described below, that access point information.
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wait_p A predicate specifying whether the routine should immediately
return the current position and state of the mouse or wait until the
next motion or button event.

compress_motion_p
A predicate specifying whether the routine should return the
current position or the position at the first button event.

DESCRIPTION

CMSR_current_mouse_delta updates the display cursor and returns, in the passed
structure, the delta x and y coordinates of the mouse since the last call to CMSR_
current_mouse_delta or CMSR _current_mouse_point, along with the current
mouse button state.

NOTE: This routine works only when the mouse has been explicitly grabbed by calling
CMSR_grab mouse.

You can read information from the mouse point structure with the Generic Display
mouse point routines:

® CMSR mouse_point x

® CMSR mouse point y

® CMSR mouse_point buttons

® CMSR mouse_point pressed

" CMSR mouse point released

If wait_p is false (FALSE. in Fortran, NULL in C, nil in Lisp), then the current state of
the mouse is returned. If wait p is true (TRUE.in Fortran, non-NULL in C, non-nil in
Lisp), then the routine waits until a mouse event (motion or button) occurs before re-
turning.

If compress_motion_p is true (TRUE.in Fortran, non-NULL in C), the routine records a
motion event only when the cursor starts or stops moving. If compress_motion_p is
false ((FALSE. in Fortran, NULL in C), the routine records motion events continuously
as the cursor is moved. Setting compress_motion_p to false is useful when it is impor-
tant for the application not to lose any button presses.

If the routine returns because of a button press (compress_motion_p = false), the coor-
dinates in the point will be the coordinates of the button press on the display.
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If wait_p and compress_motion_p are both false, then the position at the earliest
queued button press (if any) is returned, rather than reading to the end of the queue.
This happens only if it is supported by the hardware.

ERRORS

It is an error to change the selected display or workstation while the mouse is grabbed.
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CMSR_track_mouse

Updates the Generic Display cursor and returns the current mouse points without removing
button events from the event queue.

SYNTAX
C Syntax

#include <cm/cmsr.h>
CMSR_mouse_point t
CMSR track_mouse (point)

CMSR_mouse _point_t  point;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR_TRACK MOUSE (point)
INTEGER point

Lisp Syntax

CMSR: track-mouse (&optional point)

ARGUMENTS

point A CMSR_mouse_point_t structure representing the state of the
mouse. It includes both the mouse’s location and the buttons that
were pressed.

The mouse point structure is allocated by calling CMSR_
allocate_mouse_point. In Fortran, point is returned as a
integer. This integer may be passed to the Generic Display
routines, described below, that access point information.
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DESCRIPTION

CMSR_track_mouse updates the mouse pointer on the display and returns its current
coordinates, just like CMSR_current mouse_point or CMSR_current_mouse_
delta. However it never removes any button events from the queue; if a button is
pressed or released, that event will be skipped and will remain on the event queue to be
read later by CMSR_current_mouse_point or CMSR_current mouse_delta or
one of the higher-level point and area selection routines or mouse point routines. This
is useful if the application wants the mouse to track properly while it is computing, but
it doesn’t want to handle buttons until it is finished.

NOTE: This routine works only when the mouse has been explicitly grabbed by calling
CMSR_grab_mouse.

You can read information from the mouse point structure with the Generic Display
mouse point routines:

® CMSR mouse_ point_x
® CMSR mouse point y
® CMSR _mouse_point buttons
" CMSR mouse point_ pressed

" CMSR _mouse_point_released

260
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4.6 Cursor Routines

These routines control the appearance and behavior of the Generic Display Interface cur-
sor. This cursor appears when the workstation mouse is grabbed explicitly by
CMSR_grab_mouse or internally by CMSR_get_mouse_point, CMSR_get_mouse_
line, and CMSR_get_mouse_ rectangle during their operations.

NOTE: The cursor is a property of the currently selected generic workstation. If you change
the selected workstation, the cursor attributes change to the current setting for the new
workstation.

CMSR MOVE CULSOL ..\t tttttetiinesannaeaiaeeeannnnnaenannnennns 262
Moves the generic display cursor to specified display coordinates.

CMSR_set cursor visibility ................... ...l 264
Makes the mouse cursor visible or invisible.

CMSR_set mouse_motion threshold ........................... ..., 266
Sets the distance, in pixels, above which the cursor movement is accelerated rela-
tive to the physical mouse movement.

CMSR_mouse_motion_threshold .................. ... il 266
Returns the current motion threshold set for the generic display mouse.

CMSR_set mouse motion multiple................................. 268
Sets the acceleration factor to be applied to movement of the Generic Display
Cursor.

CMSR_mouse_motion multiple ................. ..., 268

Returns the current acceleration factor.

CMSR_set cursor_bitmap .............. ... i 270
Sets the appearance of the generic display cursor to the specified bitmap.

CMSR_set cursor named .............coivieiininiannnnneeeiainnenns 272
Sets the generic display cursor to a predefined shape.

CMSR closest_cursor_size ................ ..., 274
Returns the cursor size supported by the workstation hardware closest to the spe-
cified size.
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CMSR_move_cursor

. Moves the generic display cursor to specified display coordinates.

SYNTAX
C Syntax

#include <cm/cmsr.h>

void

CMSR move_cursor (x, y)

int x;
int y;

Fortran Syntax

INCLUDE '’ /usr/include/cm/display-fort.h’

SUBROUTINE CMSR_MOVE_CURSOR (x, )

INTEGER X
INTEGER y

Lisp Syntax

CMSR:move—-cursor (x, )

ARGUMENTS

262

X,y

The x and y coordinates of the point to which the cursor is to
move.

The coordinates are in pixels relative to the current display
window or, if the current display is a CM framebuffer, to the
framebuffer monitor screen. Any Generic Display image offsets
that may be set are not applied to these coordinates.
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DESCRIPTION

CMSR_move_cursor immediately moves the display cursor to the specified point on
the display, as though the user had moved the mouse there.

CMSR_move_cursor only works when the mouse is grabbed. If the mouse is not
grabbed, this routine merely updates the current cursor position in the Generic Display
software; the visible display cursor is not affected. When the mouse is subsequently
grabbed, by CMSR_grab_mouse or one of the high-level mouse operations
CMSR get mouse_point, CMSR get mouse_line, or CMSR_get mouse_
rectangle, the cursor moves to the location specified.
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CMSR_set_cursor_visibility

Makes the mouse cursor visible or invisible.

SYNTAX
C Syntax

#include <cm/cmsr.h>

void
CMSR_set cursor_ visibility (visiblep)

int visiblep;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR_SET CURSOR _VISIBILITY (visiblep)

LOGICAL visiblep;

Lisp Syntax

CMSR:set-cursor-visibility (visiblep)

ARGUMENTS

visiblep : A predicate specifying whether or not the cursor is to be visible.

DESCRIPTION
CMSR_set_cursor_visibility causes the mouse cursor to become visible or

invisible.

If visiblep is zero, the cursor becomes invisible, but the state of the mouse is not
changed. This makes it possible to make the cursor invisible while keeping the mouse
grabbed.
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Setting visiblep to 1 causes the mouse cursor to become visible again after it was hid-
den. The cursor state is restored to whatever it was before the mouse was hidden, unless
one of the CMSR_set_cursor routines is called during the hidden time.

NOTE: You do not need to explicitly manage cursor visibility with CMSR_set__
cursor_visibility during normal use of the Generic Display mouse routines. The
cursor automatically disappears from the workstation and appears on the display when
the mouse is grabbed by CMSR_grab_mouse or one of the high-level mouse opera-
tions—CMSR_get_mouse_point, CMSR_get_mouse_line, or CMSR_get_
mouse_rectangle. The cursor is also automatically returned to the workstation
when the mouse is released.
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CMSR_set_mouse_motion_threshold
CMSR_mouse_motion_threshold

Sets (returns) the current motion threshold set for the generic display mouse.

SYNTAX
C Syntax

#include <cm/cmsr.h>
void

CMSR_set_mouse_motion_threshold (threshold)
int threshold;

int
CMSR mouse_motion_threshold ()

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR SET MOUSE MOTION THRESHOLD (threshold)
INTEGER threshold

INTEGER FUNCTION CMSR MOUSE MOTION THRESHOLD ()

Lisp Syntax

CMSR: set-mouse-motion-threshold (threshold)
CMSR:mouse-motion-threshold ()

ARGUMENTS

threshold The number of display screen pixels beyond which the cursor
movement is to be accelerated.
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DESCRIPTION

CMSR_set_mouse motion_threshold sets the motion threshold, in pixels, above
which the cursor’s motion is accelerated.

When the mouse is moved further than threshold pixels, the cursor movements on the
display are multiplied by the acceleration value set by CSR_set_mouse_motion_

multiple.

This mouse motion allows you to move the cursor precisely over small distances, but to
move large distances across the screen quickly.

CMSR_mouse_motion_threshold returns the current threshold.
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CMSR_set_mouse_motion_multiple
CMSR_mouse_motion_multiple

Sets (returns) the acceleration factor for movement of the Generic Display cursor.

SYNTAX
C Syntax

#include <cm/cmsr.h>

void
CMSR_set_mouse_motion_multiple (acceleration)

double acceleration;

double
CMSR _mouse motion multiple ()

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

void
CMSR_SET MOUSE_MOTION MULTIPLE (acceleration)

DOUBLE PRECISION acceleration

DOUBLE PRECISION FUNCTION MOUSE MOTION MULTIPLE ()

Lisp Syntax

CMSR: set-mouse-motion-multiple (acceleration)

CMSR:mouse-motion-multiple ()

ARGUMENTS

acceleration The amount to accelerate the cursor’s motion. The motion
acceleration multiplies the x and y components of the physical
mouse movement before applying them to the cursor motion on
the display screen.
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DESCRIPTION

CMSR_set_mouse_motion_multiple sets the acceleration factor to be applied to
movements of the Generic Display workstation mouse.

When the mouse is moved further than the threshold value set by CMSR_set_
mouse_motion_threshold, the cursor movements on the display are multiplied by
acceleration.

This mouse motion allows you to move the cursor precisely over small distances, but to
move large distances across the screen quickly.

CMSR_mouse_motion_multiple returns the acceleration multiple currently set.
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CMSR_set_cursor_bitmap

Sets the appearance of the generic display cursor to the specified bitmap.

SYNTAX
C Syntax
#include <cm/cmsr.h>
void
CMSR_set cursor_bitmap
(bitmap, mask, width, height, hot x, hot y)

unsigned char *bitmap, *mask;
unsigned int width, height;
int hot x, hot y;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’

SUBROUTINE CMSR_SET_ CURSOR_BITMAP

& (bitmap, mask, width, height, hot_x, hot_y)
CHARACTER* (*) bitmap, mask;
INTEGER width, height;
INTEGER hot x, hot y;

Lisp Syntax

CMSR:set~cursor-bitmap (bitmap, mask,
skey width, height, (hot—x 0), (hot—y 0))

ARGUMENTS

bitmap An array of unsigned characters. Each bit corresponds to a pixel
in the cursor shape going from left to right and top to bottom
(row-major order). The most significant bit of each character is
the left-most pixel. Pixels corresponding to bits that are 1 in the
bitmap are white, and pixels corresponding to 0 bits are black.
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mask

width, height

hot _x, hot_y

DESCRIPTION

An array of unsigned characters. Each bit corresponds to a pixel
in the cursor bitmap going from left to right and top to bottom
(row-major order). The most significant bit of each character is
the left-most pixel.

The mask is used to determine which parts of the cursor bitmap
will be displayed. Pixels in the bitmap corresponding to bits that
are 1 in the mask are displayed, and bitmap pixels corresponding
to 0 bits in the mask are transparent, that is, they have no effect on
the display.

The width and height, in pixels, of the cursor.

The coordinates of the cursor’s “hotspot.” The coordinates are
specified relative to the upper left corner of the bitmap.

The cursor’s hotspot is the active pixel in the cursor, which is
reported as the location of the cursor.

CMSR_set_cursor_bitmap sets the display cursor shape to the specified bitmap.

The routine signals an error if the cursor shape defined by width and height is not sup-
ported by the display hardware. You may determine whether a cursor size is supported
by calling CMSR_closest_cursor_size. Cursors that are 16 X 16 pixels are always

supported.

In Lisp, unspecified
down in the bitmap

width and height default to the total number of pixels across and
array.

NOTE: The cursor is a property of the display, so if the display changes, the cursor will
be changed to the default cursor for that display.

ERRORS

An error is signaled

SEE ALSO

if the cursor shape is not supported by the display hardware.

CMSR_set_cursor_ named (name)
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CMSR_set_cursor_named

Sets generic display cursor to a predefined shape.

SYNTAX
C Syntax

#include <cm/cmsr.h>
void
CMSR_set_cursor_ named (name)

char *name;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
SUBROUTINE CMSR SET CURSOR NAMED (name)
CHARACTER* (*) name

Lisp Syntax

CMSR:set—-cursor—-named (name)

ARGUMENTS
name The name of the predefined shape to which the cursor is to be set.
name is not sensitive to case.
DESCRIPTION

CMSR_set_cursor_named sets the display cursor to the desired predefined cursor
shape.

The available shapes are:
" none an invisible cursor

®* arrow a pointer cursor
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" cross a cross
®* small-cross a smaller cross shape
* bullet a small round dot

" x an x-shaped cursor

All cursor shapes are black with a white border, device color map permitting.

ERRORS

The routine signals an error if name is not the name of a defined cursor.

SEE ALSO

CMSR_set_cursor_bitmap
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CMSR_closest_cursor_size

Returns the cursor size supported by the workstation hardware closest to the specified size.

SYNTAX
C Syntax

#include <cm/cmsr.h>
void
CMSR_closest_cursor_size (size)

int size[2]:

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’

void
CMSR_CLOSEST_CURSOR_SIZE (size)

INTEGER size(2)

Lisp Syntax

CMSR: set-cursor-named (size)

ARGUMENTS
size An integer array containing the width and height, in pixels, of the
desired cursor shape.
DESCRIPTION

CMSR_closest_cursor_size retumns, in size, the hardware-supported cursor size
closest to the values passed in in the array size.

A size of 16x16 is always supported.
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4.7 Cursor Information

The following routines return information about the Generic Display cursor:

CMSR cursor width ................. .. i 276
Returns the width of the current cursor, in pixels.

CMSR cursor_height ............ ... .. .. .l 276
Returns the height of the current cursor, in pixels.

CMSR cursor_hot X ...ttt 278
Returns the x coordinate of the hotspot (selection point) of the current cursor.

CMSR cursor_hot ¥ ..ottt i 278
Returns the y coordinate of the hotspot (selection point) of the current cursor.

CMSR _CUISOL_ X ..\tvtttttteneneenannannnsoeeseanaaansnnnannsnnnnnns 280
Returns the x coordinate of the currently recorded cursor position.

CMSR _CUISOL_ Y t\ittitietetteeeeennnnittteseeansanananniannnnnsnnns 280
eturns the y coordinate of the currently recorded cursor position.

CMSR cursor_visible P ............ciiiiiiiiiiiiiiiiiii i 282
Indicates whether the generic display’s cursor is currently visible or not.
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CMSR_cursor_width
CMSR_cursor_height

Returns the width (height), in pixels, of the current Generic Display cursor.

SYNTAX
C Syntax
#include <cm/cmsr.h>
int
CMSR_cursor_width () ;
int
CMSR_cursor_height () ;

Fortran Syntax

INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR CURSOR WIDTH ()
INTEGER FUNCTION CMSR CURSOR_HEIGHT ()

Lisp Syntax

CMSR:cursor-width ()
CMSR:cursor-height ()

ARGUMENTS

None.

DESCRIPTION

CMSR_cursor_width returns the width of the current cursor, in pixels.

CMSR_cursor_height returns the height of the current cursor, in pixels.

276 Version 2.0, November 1991



CMSR_cursor_width
Chapter 4. Mouse Interface Routines CMSR_cursor_height

e

SEE ALSO

CMSR closest_cursor_size
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et

CMSR_cursor_hot_x
CMSR_cursor_hot_y

Returns the x (y) coordinate of the hotspot (selection point) of the current cursor.

SYNTAX
C Syntax

#include <cm/cmsr.h>

int
CMSR_cursor_hot_x ()
int

CMSR_cursor_hot_y ()

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’

INTEGER FUNCTION CMSR_CURSOR_HOT X ()

INTEGER FUNCTION CMSR CURSOR_HOT Y ()

Lisp Syntax

CMSR: cursor-hot-x ()

CMSR: cursor-hot-y

ARGUMENTS

None.

DESCRIPTION

CMSR_cursor_hot_x returns the x coordinate of the hotspot (selection point) of the
current cursor.
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CMSR_cursor_hot_y

CMSR_cursor_hot_y returns the y coordinate of the hotspot (selection point) of the
current cursor.

The cursor’s hotspot is the active pixel in the cursor, which is reported as the location
of the cursor. The coordinates are in pixels relative to the upper left corner of the cursor
bitmap.
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CMSR_cursor_x
CMSR_cursor_y

Returns the x (y) coordinate of the currently recorded cursor position.

SYNTAX
C Syntax

#include <cm/cmsr.h>

int
CMSR_cursor_x ()
int

CMSR cursor_y ()

Fortran Syntax
INCLUDE ' /usr/include/cm/display-fort.h’
INTEGER FUNCTION CMSR CURSOR X ()

INTEGER FUNCTION CMSR CURSOR Y ()

Lisp Syntax

CMSR:cursor-x ()

CMSR:cursor-y ()

ARGUMENTS

None.

DESCRIPTION

CMSR_cursor_x returns the x coordinate of the current cursor position recorded.

CMSR_cursor_y returns the y coordinate of the current cursor position recorded.
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NOTE: CMSR_cursor_x and CMSR_cursor_y do not return the current location of
the cursor on the display screen, but the current cursor position recorded in the Generic
Display software. That is, these routines do not track the mouse. To get an updated
cursor location, call CMSR_get_mouse_point.
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CMSR_cursor_visible p

Indicates whether the generic display’s cursor is currently visible or not.

SYNTAX
C Syntax

#include <cm/cmsr.h>
int

CMSR_cursor_visible p ()

Fortran Syntax

INCLUDE '’ /usr/include/cm/display-fort.h’

LOGICAL FUNCTION FSR CURSOR VISIBLE P ()

Lisp Syntax

CMSR:cursor-visible-p ()

ARGUMENTS

None.

DESCRIPTION

CMSR_cursor_visible_p returns the visibility status of the current cursor.

If the cursor is visible, CMSR_cursor_visible_ p returns true (TRUE.in Fortran,
non-NULL in C, non-nil in Lisp). If the cursor is not visible, CMSR_cursor_
visible p returns false (FALSE. in Fortran, NULL in C, nil in Lisp).

If the cursor is not grabbed, i.e., there is no current cursor, CMSR_cursor_
visible p always returns false.
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This index lists all the Generic Display Interface routines alphabetically.

CMSR_a

CMSR_allocate mouse point, 236

CMSR_b

CMSR bottom extent, 209

CMSR_c

CMSR_clear_ display, 67

CMSR closest_cursor_size, 274
CMSR_cmfb_display buffer_id, 166
CMSR_cmfb_display display id, 168
CMSR _create_cmfb_display, 162

- CMSR_create_color_map_named, 90
CMSR create_display menu, 43
CMSR_create display workstation, 27
CMSR_create_init_cmfb_display, 164
CMSR create_init x display, 131
CMSR_create_workstation_menu, 23
CMSR_create_x_color_map, 134
CMSR_create x_ color_map_named, 136
CMSR_create_x_display, 129

CMSR create x workstation, 127
CMSR_current_mouse_delta, 256
CMSR_current_mouse_point, 254
CMSR_cursor_height, 276
CMSR_cursor_hot_x, 278
CMSR_cursor_hot_y, 278
CMSR_cursor_visible p, 282
CMSR_cursor_width, 276
CMSR_cursor_x, 280

CMSR_cursor_y, 280
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CMSR_d

CMSR_deallocate display, 5l
CMSR_deallocate_mouse_point, 236
CMSR_deallocate_wcrkstation, 35
CMSR_deselect_display, 48
CMSR_deselect_workstation, 28
CMSR_display_bits_of_blue, 117
CMSR_display bits of green, 117
CMSR_display bits of red, 117
CMSR_display bits per_ pixel, 115
CMSR_display color_is_rgb, 108
CMSR_display color_map_size, 106
CMSR_display_has_color_map, 104
CMSR_display height, 120
CMSR_display is_color, 113
CMSR_display outline text, 182
CMSR_display read color, 119
CMSR_display_read color_blue, 94
CMSR_display read color_green, 94
CMSR_display_read color_map, 92
CMSR_display_read color_red, %4
CMSR_display_text, 179
CMSR_display_text centered, 179
CMSR _display_type, 111
CMSR_display_ width, 120
CMSR_display write_color, 84
CMSR_display_write_color_map, 86
CMSR_display_x offset, 122
CMSR_display_y_offset, 122
CMSR_draw_outline_text, 187
CMSR_draw_text, 184
CMSR_draw_text centered, 184
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CMSR_f

CMSR_fe_display_ rectangle, 70
CMSR_£ill_display, 69
CMSR_font_extents, 207
CMSR_font_linespace, 198
CMSR_font_name, 189

CMSR_g

CMSR: GENERIC-DISPLAY-P, 124
CMSR_get direct_color_default, 96
CMSR_get display default, 46
CMSR_get_gray_scale_default, 102
CMSR_get _mouse_line, 229

CMSR_get mouse_point, 226 ‘
CMSR_get mouse_rectangle, 229
CMSR_get pseudo_color_default, 99
CMSR_get workstation_default, 33
CMSR_get x_app_defaults_dir, 156
CMSR _get x resource class, 158
CMSR_get x_resource integer, 159
CMSR_get_x_resource_name, 153
CMSR_get x resource_string, 159
CMSR get x window_title, 151
CMSR_grab_mouse, 250

CMSR |

CMSR_left extent,217

CMSR_m

CMSR_make_window_type, 16
CMSR_mouse_grabbed p, 252
CMSR_mouse_motion_multiple, 268
CMSR_mouse_motion_threshold, 266
CMSR_mouse_pan_and_zoom, 233
CMSR _mouse_point_buttons, 244
CMSR _mouse_point_pressed, 242
CMSR mouse_point_released, 242
CMSR_mouse_point_timestamp, 247
CMSR_mouse_point_x, 240
CMSR_mouse_point_y, 240
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CMSR_move_cursor, 262

CMSR_r

CMSR_randomize_display, 68
CMSR_read_array from display, 77
CMSR_read _array_ from display 1,79
CMSR_read_from display, 72

CMSR read from display 1,74

CMSR read std x resources, 155
CMSR_release_mouse, 250
CMSR_right_extent, 214

CMSR_s

CMSR_select_display, 48
CMSR_select_display menu, 39
CMSR_selected display, 50
CMSR_selected_workstation, 30
CMSR_select workstation, 28
CMSR_select workstation menu, 19
CMSR_set_cmfb_display buffer id, 166
CMSR_set_cursor_bitmap, 270
CMSR_set_cursor_named, 272
CMSR_set_cursor_visibility, 264
CMSR_set_direct_color_default, 96
CMSR_set display color_map, 88
CMSR_set_display default, 46
CMSR_set display offset, 53
CMSR_set_font, 189
CMSR_set_gray scale_ default, 102
CMSR_set_mouse_motion_multiple, 268
CMSR_set_mouse_motion_threshold, 266
CMSR_set_mouse_point_location, 238
CMSR_set_pseudo_color_default, 99
CMSR_set_text_colors, 194
CMSR_set_text draw_mode, 192
CMSR_set_workstation_default, 33
CMSR_set x_app_defaults_dir, 156
CMSR_set_x display_gc, 138
CMSR_set_x resource_names, 153
CMSR_set_x window_title, 151
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CMSR_t

CMSR_text_actual_extents, 201
CMSR_text_background color, 196
CMSR_text_draw_mode, 192
CMSR_text_foreground color, 196
CMSR_text logical extents, 204
CMSR_text_width, 199
CMSR_top_extent, 211
CMSR_track_mouse, 259

CMSR_w

CMSR_workstation_display, 32
CMSR_workstation_type, 30
CMSR_write_array to_display, 61
CMSR write array to_display 1,63
CMSR write_ to_display, 56

CMSR write to_display 1,358

CMSR_x

CMSR_x_display_display, 143
CMSR_x_display drawable, 145
CMSR_x_display gc, 147

CMSR_x visual_ from class, 149
CMSR_x_workstation_display, 140
CMSR_x workstation_ font, 142
CMSR_x workstation_screen, 140
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Keyword Index of Routines

This index lists the Generic Display Interface routines sorted by the key words that appear in their

names.

actual
CMSR_text_actual_extents, 201

allocate

CMSR allocate mouse point, 236
CMSR_deallocate display, 51
CMSR_deallocate mouse point, 236
CMSR_deallocate_workstation, 35

app_defaults

CMSR _get x_app_defaults_dir, 156
CMSR_set x_app defaults dir, 156

array

CMSR_read array from display, 77
CMSR_read array from display 1,79
CMSR write_ array to_display, 61
CMSR_write_array to_display 1, 63

background
CMSR_text background_color, 196

bitmap
CMSR_set_cursor_bitmap, 270

bits

CMSR _display bits_of blue, 117
CMSR display bits of_ green, 117
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CMSR_display bits of red, 117
CMSR_display bits per_ pixel, 115

blue
CMSR_display bits_of blue, 117
CMSR_display read color_blue, 94

buffer_id
CMSR_cmfb_display buffer id, 166
CMSR_set_cmfb_display buffer id,
166

buttons
CMSR_mouse_point_buttons, 244

centered

CMSR_display text_centered, 179
CMSR_draw_text centered, 184

class

CMSR_get x resource_class, 158
CMSR_x_visual_from class, 149

clear
CMSR_clear_display, 67
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closest

CMSR_closest_cursor_size, 274

cmfb

CMSR_cmfb_display buffer_ id, 166

CMSR_cmfb_display display id, 168

CMSR create_cmfb_display, 162

CMSR create_init_cmfb_display, 164

CMSR_set_cmfb_display buffer id,
166

color

CMSR create_color_map named, 90
CMSR create x_color_map, 134
CMSR_create x_color_map named, 136
CMSR_display_color_is_rgb, 108
CMSR display color_map_size, 106
CMSR_display_has_color_map, 104
CMSR_display_is_color, 113

CMSR display_ read color, 119

CMSR display read color_blue, 94
CMSR display read color_green, 94
CMSR _display read_color_map, 92
CMSR _display read color_red, 94
CMSR_display_ write_color, 84

CMSR _display write_color_map, 86
CMSR_get direct_color_default, 96
CMSR_get pseudo_color_default, 99
CMSR set direct color_default, 96
CMSR_set_display_ color_map, 88
CMSR_set pseudo_color_default, 99
CMSR_set_ text colors, 194
CMSR_text background color, 196
CMSR_text_foreground_color, 196

color_map

CMSR create_color_map named, 90
CMSR create_x_color_map, 134

CMSR create_x_color_map named, 136
CMSR display color_map_size, 106
CMSR_display has_color_map, 104
CMSR_display read color_map, 92
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CMSR_display write colcr_map, 86
CMSR_set_display color_map, 88

create

CMSR create_cmfb display, 162

CMSR_create_color_map_named, 90

CMSR create display_menu, 43

CMSR create_ display workstation,
27

CMSR_create_init_cmfb_display, 164

CMSR_create_init_x_display, 131
CMSR_create_workstation_menu, 23
CMSR _create x color_map, 134
CMSR_create x color_map_named, 136

CMSR_create_x display, 129
CMSR_create_x_workstation, 127

current

CMSR_current mouse_delta, 256
CMSR_current _mouse_point, 254

cursor

CMSR _closest cursor_size, 274
CMSR_cursor_height, 276
CMSR_cursor_hot_x, 278
CMSR_cursor_hot_y, 278
CMSR_cursor_visible_p, 282
CMSR_cursor_width, 276
CMSR_cursor_x, 280
CMSR_cursor_y, 280
CMSR_move_cursor, 262
CMSR_set_cursor_bitmap, 270
CMSR_set_cursor_named, 272
CMSR_set_cursor_visibility, 264

deallocate

CMSR_deallocate_display, 51
CMSR_deallocate mouse_point, 236
CMSR_deallocate workstation, 35
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default

CMSR_get_direct color_default, 96
CMSR_get_display_default, 46

CMSR get gray scale_default, 102
CMSR_get pseudo_color_default, 99
CMSR _get workstation default, 33
CMSR get_x app defaults_dir, 156
CMSR_set_direct_color_default, 96
CMSR_set_display_ default, 46
CMSR_set_gray scale_default, 102
CMSR_set_pseudo_color_default, 99
CMSR set_workstation default, 33
CMSR_set_x app defaults_dir, 156

delta
CMSR_current_mouse_delta, 256

deselect

CMSR_deselect_display, 48
CMSR _deselect workstation, 28

direct_color

CMSR_get_direct color_default, 96
CMSR_set_direct_ color_default, 96

display
CMSR_clear_display, 67
CMSR_cmfb_display buffer_id, 166
CMSR _cmfb_display display id, 168
CMSR create_cmfb_display, 162
CMSR create_display menu, 43
CMSR create_display workstation,

27

CMSR_create_init_cmfb_display, 164

CMSR create init x display, 131
CMSR create x display, 129
CMSR_deallocate_display, 51
CMSR_deselect_display, 48
CMSR_display bits_of blue, 117
CMSR_display bits_of_ green, 117
CMSR_display bits_of red, 117
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CMSR_display bits per pixel, 115
CMSR_display_color_is rgb, 108
CMSR_display color_map_size, 106
CMSR_display_has_color_map, 104
CMSR_display height, 120
CMSR_display_ is color, 113

CMSR _display outline text, 182
CMSR_display read color, 119
CMSR_display read color_blue, 94
CMSR display read color_green, 94
CMSR_display read color_map, 92
CMSR_display_read color_red, 94
CMSR _display_ text, 179
CMSR_display_text centered, 179
CMSR _display_type, 111
CMSR_display width, 120
CMSR_display write_color, 84
CMSR_display write color_map, 86
CMSR_display x offset, 122

CMSR display y_offset, 122
CMSR_fe display_rectangle, 70
CMSR_fill display, 69
CMSR_get_display default, 46
CMSR_randomize_display, 68
CMSR_read array_ from_display, 77
CMSR_read array from display 1,79

CMSR_read from display, 72
CMSR_read from display 1,74
CMSR_select_display, 48
CMSR_select_display menu, 39
CMSR_selected display, 50
CMSR_set_cmfb_display buffer id,
166
CMSR_set_display_color_map, 88
CMSR_set_display_default, 46
CMSR_set_display offset, 53
CMSR_set_x display gc, 138
CMSR_workstation_display, 32
CMSR write_array_to_display, 61
CMSR write_array_to_display 1, 63
CMSR _write_to_display, 56
CMSR write_to_display 1,58
CMSR_x display_display, 143
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display (continued)
CMSR x_display_drawable, 145
CMSR_x_display gc, 147
CMSR_x_workstation_display, 140

display_id
CMSR_cmfb_display display_id, 168

draw

CMSR_draw_outline_text, 187
CMSR_draw_text, 184
CMSR_draw_text_centered, 184
CMSR_set_text_draw_mode, 192
CMSR_text_draw_mode, 192
CMSR_x display_drawable, 145

extent

CMSR bottom_extent, 209
CMSR_font_extents, 207

CMSR left extent, 217

CMSR right extent,214
CMSR_text_actual_extents, 201
CMSR_text_logical_extents, 204
CMSR_top_extent, 211

fe_
CMSR_fe_display_ rectangle, 70

fill
CMSR_fill display, 69

font

CMSR_font_extents, 207
CMSR_font_linespace, 198
CMSR_font_name, 189
CMSR_set_font, 189
CMSR_x_workstation_font, 142

foreground
CMSR_text_foreground color, 196

290

gc
CMSR_set_x display_gc, 138
CMSR_x_display_ gc, 147

get
CMSR_get_direct_color_default, 96
CMSR_get display default, 46
CMSR_get _gray scale_default, 102
CMSR_get_mouse_line, 229
CMSR_get _mouse_point, 226
CMSR_get_mouse_rectangle, 229
CMSR_get_pseudo_color_default, 99
CMSR_get_workstation_ default, 33
CMSR_get x_app_defaults_dir, 156
CMSR_get_x resource_class, 158
CMSR_get x_resource_integer, 159
CMSR_get_x_resource_name, 153
CMSR_get x_resource_string, 159
CMSR_get x_window_title, 151

grab

CMSR_grab_mouse, 250
CMSR_mouse_grabbed_p, 252

gray_scale

CMSR_get gray scale_default, 102
CMSR_set_gray scale_default, 102

green
CMSR display bits of green, 117
CMSR_display_ read color_ green, 94

has
CMSR_display_has_color_map, 104

height

CMSR_cursor_height, 276
CMSR_display height, 120
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hot_x
CMSR_cursor_hot_x, 278

hot_y
CMSR_cursor_hot_y, 278

init
CMSR create_init_cmfb display, 164

CMSR_create_init_x_display, 131

line
CMSR display outline_text, 182
CMSR draw_outline text, 187
CMSR_font_linespace, 198
CMSR_get_mouse_line, 229

linespace
CMSR_font_linespace, 198

logical
CMSR_text logical_extents, 204

menu
CMSR create display menu, 43
CMSR create_workstation menu, 23
CMSR_select_display menu, 39
CMSR_select workstation menu, 19

mode

CMSR_set_text draw_mode, 192
CMSR_text_draw_mode, 192

motion

CMSR mouse_motion multiple, 268

CMSR_mouse_motion_threshold, 266

CMSR_set_mouse_motion multiple,
268

CMSR_set mouse motion_ threshold,
266
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mouse

CMSR_allocate_mouse_point, 236
CMSR_current_mouse_delta, 256
CMSR_current_mouse_point, 254
CMSR_deallocate mouse point, 236
CMSR_get_mouse_line, 229
CMSR_get _mouse_point, 226
CMSR_get_mouse_rectangle, 229
CMSR_grab_mouse, 250
CMSR_mouse_grabbed p, 252
CMSR_mouse_motion multiple, 268
CMSR_mouse_motion_threshold, 266
CMSR mouse_pan_and_zoom, 233
CMSR_mouse_point_buttons, 244
CMSR_mouse_point_pressed, 242
CMSR_mouse_point_released, 242
CMSR_mouse_point_timestamp, 247
CMSR_mouse_point_x, 240
CMSR_mouse_point_y, 240
CMSR_release_mouse, 250
CMSR_set_mouse _motion multiple,
268
CMSR_set_mouse_motion_threshold,
266
CMSR_set _mouse_point_location, 238

CMSR_track_mouse, 259

mouse_delta

CMSR_current_mouse_delta, 256

mouse_point

CMSR_allocate mouse point, 236
CMSR_current_mouse_point, 254
CMSR_deallocate_mouse_point, 236
CMSR_get_mouse_point, 226

CMSR _mouse_point_buttons, 244
CMSR mouse_point_pressed, 242
CMSR_mouse_point_released, 242
CMSR_mouse_point_timestamp, 247
CMSR_mouse_point_x, 240

CMSR _mouse_point_y, 240
CMSR_set_mouse point_location, 238
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move

CMSR_move_cursor, 262

multiple

. CMSR mouse_motion_multiple, 268
CMSR_set_mouse_motion multiple,

268

CMSR_create color_map_named, 90
CMSR create_x color_map_named, 136

CMSR_font_name, 189
CMSR_get_x_resource_ name, 153
CMSR_set_cursor_named, 272
CMSR_set x resource names, 153

named

CMSR_create_color_map_named, 90
CMSR_create_x color_map named, 136

CMSR_set_cursor_named, 272

offset
CMSR_display x offset, 122
CMSR_display y offset, 122
CMSR_set_display_ offset, 53

outline
CMSR_display outline_text, 182

CMSR draw outline_ text, 187

pan_and_zoom
CMSR mouse_pan_and -zoom, 233

pixel
CMSR_display bits_per pixel, 115
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point
CMSR_allocate mouse_point, 236
CMSR_current_mouse_ point, 254
CMSR_deallocate_mouse_point, 236
CMSR_get _mouse_point, 226
CMSR_mouse_point_buttons, 244
CMSR_mouse_point_pressed, 242
CMSR_mouse_point_released, 242
CMSR_mouse_point_timestamp, 247
CMSR_mouse_point_x, 240
CMSR_mouse_point_y, 240
CMSR_set_mouse_point_location, 238

pressed
CMSR_mouse_point_pressed, 242

pseudo_color

CMSR_get pseudo_color_ default, 99
CMSR_set_pseudo_color_default, 99

randomize
CMSR_randomize display, 68

read

CMSR_display_read color, 119

CMSR display read color_blue, 94
CMSR _display read color_green, 94
CMSR_display read color_map, 92
CMSR_display read color_red, 94
CMSR_read array from display, 77
CMSR_read_array from display 1,79

CMSR_read from display, 72

CMSR_read from display 1,74
CMSR_read std _x resources, 155
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rectangle
CMSR fe_display rectangle, 70
CMSR_get_mouse_rectangle, 229

red
CMSR_display bits of red, 117
CMSR display read color_red, 94
CMSR _display text_centered, 179
CMSR_draw_text_centered, 184

release

CMSR_mouse_point_released, 242
CMSR_release_mouse, 250

resource
CMSR_get x resource_class, 158
CMSR_get x resource_integer, 159
CMSR_get_x_ resource_name, 153
CMSR_get_x resource_string, 159
CMSR _read std x resources, 155
CMSR_set_x resource_names, 153

rgb
CMSR_display color_is_rgb, 108

screen
CMSR_x_workstation_screen, 140

select
CMSR_deselect display, 48
CMSR deselect workstation, 28
CMSR_select_display, 48
CMSR_select_display_menu, 39
CMSR_selected_display, 50
CMSR_selected workstation, 30
CMSR_select_workstation, 28
CMSR_select_workstation_menu, 19

selected
CMSR_selected display, 50
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CMSR_selected workstation, 30

set

CMSR _set_cmfb display buffer id,
166
CMSR_set_cursor_bitmap, 270
CMSR_set_cursor_named, 272
CMSR_set_cursor_visibility, 264
CMSR_set_direct color_default, 96
CMSR_set_display color_map, 88
CMSR_set_display default, 46
CMSR set_display offset, 53
CMSR_set_font, 189
CMSR_set_gray_scale_default, 102
CMSR_set_mouse motion_multiple,
268
CMSR_set_mouse motion_threshold,
266
CMSR_set_mouse_point_location, 238

CMSR_set_pseudo_color_default, 99
CMSR_set_text_colors, 194
CMSR_set_text_draw_mode, 192
CMSR_set_workstation_default, 33
CMSR_set_x_app_defaults_dir, 156
CMSR_set_x_display_gc, 138
CMSR_set_x resource_names, 153
CMSR set x window_title, 151

size

CMSR closest_cursor_size, 274
CMSR display color map size, 106

string

CMSR get x resource string, 159

text

CMSR_display outline text, 182
CMSR_display_text, 179
CMSR_display_text centered, 179
CMSR_draw_outline_text, 187
CMSR_draw_text, 184
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text (continued) visual

CMSR draw_text_centered, 184
CMSR_set_text_colors, 194
CMSR_set_text draw_mode, 192 width
CMSR_text_actual_extents, 201
CMSR text background color, 196
CMSR_text draw_mode, 192
CMSR_text_ foreground color, 196
CMSR_text logical_extents, 204

CMSR_x_visual_from class, 149

CMSR_cursor_width, 276
CMSR_display_ width, 120
CMSR_text width, 199

CMSR_text_width, 199 window
CMSR_get x window_title, 151
threshold CMSR_make_window_type, 16

CMSR set indow title, 151
CMSR_mouse_motion_threshold, 266 _Set_x_window _title

CMSR_set_mouse motion_threshold,
266 workstation

timestamp
CMSR _mouse_point_timestamp, 247

title

CMSR_get x window_title, 151
CMSR _set x window_title, 151

track
CMSR_track_mouse, 259

type
CMSR display_type, 111
CMSR _make window_type, 16
CMSR_workstation_type, 30

visibility
CMSR_set_cursor_visibility, 264

visible
CMSR_cursor_visible_p, 282
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CMSR_create_display workstation,
27
CMSR_create workstation menu, 23
CMSR_create_ x_workstation, 127
CMSR_deallocate_workstation, 35
CMSR deselect_ workstation, 28
CMSR_get workstation_default, 33
CMSR_selected workstation, 30
CMSR_select_workstation, 28
CMSR_select workstation_menu, 19
CMSR_set_workstation_default, 33
CMSR_workstation_display, 32
CMSR_workstation_type, 30
CMSR_x_workstation_display, 140
CMSR_x_workstation_font, 142
CMSR_x_workstation_screen, 140

write

CMSR_display write color, 84
CMSR_display_write_color_map, 86
CMSR_write array to_display, 61
CMSR write_array to_display 1, 63
CMSR write_to_display, 56
CMSR_write_to_display 1,58
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X zoom
CMSR_create_init_x display, 131 CMSR _mouse_pan_and_zoom, 233
CMSR_create_x_color_map, 134
CMSR_create_x_color_map named, 136
CMSR create_x display, 129
CMSR_create_x workstation, 127
CMSR_cursor_hot_x, 278
CMSR_cursor_x, 280
CMSR_display x offset, 122
CMSR _get x app_defaults dir, 156
CMSR_get_x resource_class, 158
CMSR _get_x resource_integer, 159
CMSR_get x resource_name, 153
CMSR get x resource_string, 159
CMSR _get x window_title, 151
CMSR_mouse_point_x, 240
CMSR_read std x resources, 155
CMSR_set x_app_defaults dir, 156
CMSR_set_x_display gc, 138
CMSR_set_x_ resource names, 153
CMSR_set x window_title, 151
CMSR_x_display display, 143
CMSR_x_display_ drawable, 145
CMSR_x_display_gc, 147
CMSR_x visual_ from class, 149
CMSR_x workstation_display, 140
CMSR_x_workstation_font, 142
CMSR_x_workstation_screen, 140

x_display
CMSR _create_init x display, 131
CMSR_create x_display, 129
CMSR_set_x_display gc, 138
CMSR x display display, 143
CMSR_x_display drawable, 145
CMSR x display gc, 147

CMSR_cursor_hot_y, 278
CMSR_cursor_y, 280
CMSR_display y offset, 122
CMSR _mouse_point_y, 240
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