




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Graphics Library Concepts

statebits is a long (32-bit) integer, each bit of which denotes one attribute that has one of two
states — on or off. See the table for the definitions of each bit of statebits.

Table 4-1
Statebits definitions
Bit Definition and Values
0 1=display enabled, O=disabled
1 1=screen attribute saving is enabled, O=disabled
2 1=video normal, O=video inverse
3 1=terminal emulator enabled, O=disabled
4 1=caps lock led on, O=off
S thru 7 reserved
8 1=cursor visible enabled, O=disabled
9 1=cursor tracks mouse, O=no tracking
10 1=cursor panning enabled, O=disabled
11 1=joydisk panning enabled, O=disabled
12 thru 15 | reserved
16 1=keyboard generates event codes, O=not
17 thru 31 | reserved

Panning

The PanDiskEnable and PanCursorEnable functions are simple functions that enable and
disable joydisk panning and panning with the mouse (arrow) cursor.

Mouse Bounds

The mouse cursor may be restricted to a certain part of the screen. You can specify the limits of
motion with the SetMBounds function. You can also return the limits to your program with the
GetMBounds function.

Viewport

Sometimes you may want the 4400 Series screen to pan within a portion of the total screen
bitmap in graphics memory. The (0,0) position of the display — the upper left corner pixel — is
normally set to the (0,0) position in the graphics memory bitmap. You can alter this with the
SetViewport function. You can also retrieve the current position of the upper left corner by
invoking the GetViewport function.

Cursors and Halftones

A selection of cursor forms and halftone forms are provided by the graphics and events Library.
Cursors and halftones are special forms (see FORMS below) which are exactly 16 by 16 bits
(pixels). Cursors may have a "hotspot" defined by the value of the offset fields. The standard
cursors include NormalCursor, OriginCursor, CornerCursor, WaitCursor, and
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CrosshairCursor. To set a particular cursor, use the SetCursor function.
SetCursor(&CornerCursor);

The standard halftone forms include WhiteMask, VerylLightGrayMask, LightGrayMask,
GrayMask, DarkGrayMask, and BlackMask. A halftone form may be used as an option with
BitBlt operations. (See BitBit Graphics below).

Screen Size Constants

When you use the function InitGraphics, the following values are set: ScrWidth, ScrHeight,
ViewWidth, and ViewHeight. In order to write code that is portable across the 4400 Series, you
should use these "externs” into display size storage rather than "hard" constants like 640 or 1024,
Just remember to initialize graphics before referencing these variables — otherwise all are equal to
zero.

Graphics Structures

A number of C language structures have been defined that the graphics library functions use.
These definitions are found in the file /lib/include/graphics and they are described here as an
introduction to the BitBIt discussion later.

POINT

POINT is a simple structure consisting of two short integers X and y. X is an x-axis value of the
screen; and, thus, valid values are in the range of the 4400 Series machine screen bitmap. For the
4404 machine, this is 0 to 639. For other 4400 Series machines, this range may be larger. y is an
y-axis value of the screen; and, thus, valid values are in the range of the 4400 Series machine
bitmap. For the 4404 machine, this is 0 to 479. For other 4400 Series machines, this range may
be larger.

Here is the POINT declaration from graphics.h:

struct POINT {
short x, y;

RECT

RECT, like POINT, is a simple structure. It consists of two short integers, X and Yy, and two
other short integers, w and h. X and y denote the upper left corner point of a rectangular array of
bits in a bitmap. W stands for the width in bits of a rectangular array of bits and h stands for the
height in bits of a rectangular array of bits.

Here is the RECT declaration from graphics.h:
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struct RECT {
short x, y;
| short w, h;

FORM

The FORM structure is used to locate and retrieve images intended for manipulation or display
on the 4400 Series machine screen. These images reside in graphics memory. See Figure 4-1, A
16 by 16 Bit Form.

addr 14.___ _____,|

1
I

——
BE
H{ =

-

offsetw = offseth = 0
inc =2
(inc = number of bytes in one row)

Figure 4-1. A 16 by 16 Bit Form.

A FORM structure consists of four short integer declarations:

® addr

®*wand h

* offsetw and offseth

®inc

addr is a pointer that refers to the location in the graphics memory where the byte holding the

upper left bit of a form is. A form is a rectangular array of bits that refers to a particular location
in graphics memory. Forms are the objects that the BitBlt operation manipulates.

w and h are the short integers that represent the width and height in bits of a form.
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offsetw and offseth are the short negative integers that may be specified if you desire to operate
on a point within a form. These variables have been used with special forms called cursor forms
to represent the active point within the interior of a cursor form. For example, the tip of the
arrow cursor in the Smalltalk system is within a 16 by 16 pixel (bit) sized cursor form. The tip of
the arrow is the active point (selection point) and the tip location in the form is denoted by the
offsetw and offseth variables. In the graphics library, these variables are used by all functions
related to cursor/mouse position.

inc is a short integer that denotes the number of bytes (always even) in one row of a form. This is
a requirement for efficient use of graphics memory. The actual image width and height (w and h)
in a form is possibly less than the number of bits, reserved in the number of even bytes specified
by inc. Thus, inc reserves enough room in graphics memory for an image specified by
appropriate W and h values.

Here is the FORM declaration from graphics.h:
struct FORM {

short *addr; /* memory address of first bit of bitmap */
short w, h; /* width and height of form */
short offsetw, offseth; /* initialized to zero, not used by library */
short inc; /* byte increment from one line to next,
must be even */ ‘
I
FONT

The structure used for font information is called FontHeader. You must include the include file
font.h with your program if you work with fonts.

A broad selection of standard system fonts is stored in the directory /fonts. (See Graphical Text
later for more information.)

MENU

The MENU structure is used for information about pop-up menus. This includes information
necessary to display the menu and return a menu selection. (See Menus later for more
information.)

Bitblt Graphics

The graphics functions in the graphics library are built upon the BitBlt notion of doing computer
graphics. The term "BitBIt" was coined by the creators of the Smalltalk language and
environment. (The 4400 Series Artificial Intelligence Machines implement the version of this
language and environment released in 1980.) The Smalltalk creators saw that a wide range of
images could be efficiently displayed and updated on a raster scan display by defining and
manipulating two rectangular matrices of bits called the source and destination forms. By letting
a 1 bit be equivalent to a dark pixel on the screen and a 0 bit be equivalent to a light pixel, it is
possible to build up a complex image in a rectangular source "form". If you define the
destination form to be that part of system memory dedicated to the screen, then performing a
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BitBIt operation, which transfers images from the source to the destination form, is equivalent to
writing directly to the screen. This makes for fast update of images on the display.

Using two forms,, the source and destination forms, allows you to manipulate the image during
the process of transferring it from the source to the destination form. A third form, called the
halftone form, is sometimes combined with the source form before the source is transferred to the
destination form. Halftoning accomplishes the "coloring” of the entire source form image with a
(usually uniform) masking form, the halftone form.

When the source form is transferred to the destination form, a specific combination rule is used.
There are sixteen possible rules, only one of which is used at a time. These rules are applied to
the corresponding bits in the source and destination forms. For example, the corresponding bits
of each form may be ANDed, or they may be XORed, or they may be ORed, etc.

Sometimes the entire source form image may not be needed on the display. In this case, a
clipping rectangle is defined which effectively cuts off the unwanted portion of the source form
image from being transferred to the destination form. The parts of the source form image
positioned outside the clipping rectangle are not, of course, transferred to the destination form.

Thus, there are three basic ways to manipulate the source form image:

halftoning The source form is masked by a secondary "tinting" or
"coloring" pattern.

combination rule The source form corresponding image bits are combined
one at a time with one of sixteen logical bit operations — for
example, make the destination bits all ones, make the
destination bits all zeros, AND the source and destination
bits, XOR the source and destination bits, etc.

clipping rectangle This device provides a way to selectively display portions
of the source form image.

The BBCOM Structure

BBCOM stands for "BitBlt Command”. BBCOM is a structure that stores or points to all of the
data that the BitBlt operation needs to copy bits from one place to another, with possible
manipulation of bit values during the copy operation. See Figure 4-2, The BBCOM Data
Structure. :
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srcform Bitmaps
o> addr @ >
w h
offsetw| offseth
inc
destform Bitmaps
0—}———’ addr @& >
w h
offsetw| offseth

srcpoint inc
Lx [y |

destrect
w h
offsetw |offseth

cliprect
w h
offsetw| offseth
halftoneform Bitmaps
| .:|______; addr ® >
w h
offsetw| offseth

Inc

{ rule |

Figure 4-2. The BBCOM Data Structure.

Here is what the BBCOM structure consists of:
® srcform
® destform
¢ srcpoint
* destrect
* cliprect
* halftoneform
* rule

Note that some previously defined structures are used to define the BBCOM structure. In fact, of
course, the RECT and FORM structures were defined primarily for the purpose of defining
BBCOM in a conceptually straightforward way.
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Here is the BBCOM declaration from graphics.h:
struct BBCOM {

struct FORM *srcform; /* defines source form, NULL if not needed */
struct FORM *destform; /* defines dest form */

struct POINT srcpoint; /* source coord, 0,0 is top left */

struct RECT destrect; /* rectangle for use in dest bitmap */

struct RECT cliprect; /* clipping rectangle */

struct FORM *halftoneform; /* form for halftoning, NULL if not needed */
short rule; /* combination rule (defined below) */

h;

/* Bitblt combination rules */

#define bbZero ‘ 0 /* =zeros*/
#define bbSandD 1 /* = source and dest */
#define bbSandDn 2 /* = source and dest” */
#define bbS 3 /* = source */
#define bbSnandD 4/* = source” and dest */

- #define bbD 5 /* =dest*/
#define bbSxorD 6 /* = source xor dest */
#define bbSorD 7 [* = source or dest */
#define bbnSorD 8 /* = (source or dest)” */
#define bbnSxorD 9 /* = (source xor dest)” */
#define bbDn 10 /* =dest” */
#define bbnD 10 /* =dest” */
#define bbSorDn 11 /* = source or dest” */
#define bbSn 12 /* = source” */
#define bbnS 12 /* = source” */
#define bbSnorD 13 /* = source’ or dest */
#define bbnSandD 14 /* = (source and dest)” */
#define bbOnes 15/* =ones */

srcform is a pointer to a FORM structure. So, srcform points to a rectangular array of bits in
graphics memory. The "source form" contains a predefined pattern of bits forming an image of
some sort. This image may exist in main memory or as a file on disk. You can create a source
form within the same program that reads it, or you may have created a form within another C
graphics program that stored the image in a disk file. (See later in this section about how to
create an image in the Smalltalk system and then write it to a file on disk.) Remember that the
srcform has an addr, width and height, possibly an offsetw and offseth, and an inc. See under
FORM above for the definitions of these variables.

destform is a pointer to a FORM structure. A destform may be a FORM defined to be in
graphics memory only or it may be identified with the 4400 Series display screen. As its name
implies, the destform becomes the destination form when the BitBlt operation is performed on
the source form, which usually contains the image of interest.

srcpoint is a POINT structure that refers to a point within the source form array of bits. This
point is the location of the upper left bit in the source form where the transfer (or copy) operation
that is the BitBIt operation, begins. You can, of course, specify srcpoint to be (0,0) in which
case you obtain a copy of all the bits in the source form to the destination form. Or, you can
specify that srcpoint be an "embedded” point in which case you obtain a partial copy of the bits
in source form. ‘
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destrect means "destination rectangle”. Note that this is a RECT structure and not a FORM
structure, and, as such, it has no connection with graphics memory; that is, it has no addr pointer.
destrec is used to specify two parameters:

¢ Where in the destination form the BitBlt copy operation is to start copying bits. This may

be at (0,0) or any other point in the destination form. This is specified by the X and y
variables in the RECT structure.

¢ How much of the source form is copied to the source form. This is specified by the w and
h variables in the RECT structure.

cliprect is another RECT structure and denotes the clipping rectangle. You can think of cliprect
as a rectangular array of bits embedded in the destination form. The purpose of cliprect is to
(possibly) exclude part of the destination form image from being displayed on the 4400 Series
screen. Only those bits falling inside the clipping rectangle are displayed on the 4400 Series
screen. If you do not desire any clipping to occur, then you simply define the clipping rectangle
to have the same dimensions as the destination form or the 4400 Series screen.

halftoneform is a pointer to a special FORM structure that provides a way to "color" or "tint" the
destination form as the source form is copied into it during the BitBIt operation. The 16 by 16 bit

halftone form is a (usually) uniformly patterned array of bits meant to function as a mask or
"halftone".

rule is a short integer that denotes one of sixteen different combination rules. These rules are
based upon the logical connectives: and, or, xor, negation, etc. The combination rule operates on
the corresponding bits in the source and destination forms during the BitBlt operation. Thus, for
example, bit (x=16, y=33) in the source form is ANDed with bit (x=16, y=33) in the destination
form. See the #define statements in the BBCOM above, for which integer to use for a particular
combination rule. Some of the more useful rules are: bbZero, bbOnes, bbSxorD, bbSandD,
bbSorD, bbS, and bbD. bbSxorD is especially useful since you can recover the original image

by two applications of the rule, one immediately after the other. See later for the use of some of
the other rules.

How the BitBIt Operation Works

When your program calls the BitBIt function, it goes through a process something like the
following. (Refer to Figure 4-3, The BitBlt Operation.) BitBlIt first looks for a source form and a
halftone form. If it finds both, it does an AND operation on the corresponding bits of the source
form and the halftone form. Note that, as the figure indicates, the halftone form is actually a 16
by 16 bit square form. This means that the halftone is repeatedly ANDed with the source form
until the entire source form has been ANDed with the appropriate number of halftone forms. If
the halftone form is null, this part of BitBlt is not performed.
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halftoneform

(xy) w=16
destform
(=cliprect)
srcform (x=0,y=0) —\a w=1024
(X.y) w=30
(x=400,y=300)
8 : destrect
A <<
Combination 8 S
Rule "l i
= =
srcform ANDed with
halftoneform

Screen Bitmap_/

Notes: The halftoneform may or may not be defined.

The combination rule is always required.

The destform is always required and is often the display.

The srcform is not mandatory for certain operations, such as
clearing or filling a rectangular region.

The dliprect is always required and may be set to the dimensions
of the destform if no clipping is to be done (as in this illustration).

X, y,w, and h are in pixels.

Figure 4-3. The BitBlt Operation.

Next, BitBIt looks for the destination form that you have specified. (Many times this is identified
with the special screen form.) Now the combination rule you have specified is applied to every
corresponding source form bit and destination form bit. (When the destination form has been
identified with the screen form, bits are equivalent to screen pixels.)

Also during this time, BitBlt looks for a clipping rectangle and destination rectangle you may
have specified. If you have specified a clipping rectangle, BitBlt cuts off all those parts of the
image that fall outside it in the destination form. And, if you have specified a destination
rectangle, BitBIt starts copying bits beginning at the upper left corner of the destination rectangle.
(You have most probably specified that the upper left corner of the destination rectangle be
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somewhere within the destination form. See Figure 4-3, The BitBlt Operation.)

As you can see, the BitBlt function has a lot of functionality which you control by a careful
selection of the variables within the source form, destination form, combination rule, clipping
rectangle, destination rectangle, and halftone form. Let’s look at a simple example of the use of
BitBlt.

Drawing a Box on the Screen

This program uses the PaintLine function from the graphics library. PaintLine calls the BitBlt
function internally, and, thus, uses the BBCOM data structure of BitBlt. However, PaintLine
makes the drawing of lines on the screen more straightforward than BitBIt. That is why it is used
here. See also LineDraw and LineDrawX for even simpler drawing of lines.

(BitBlt itself is used in other programs in the /samples directory. You may want to take a look at
those as you read through this discussion.)

First, run the example program by typing at the system prompt:

/samples/box

You should see the screen clear and a box with two intersecting lines drawn through the center of
the box. The program returns you to the operating system. Now, refer to the following text of the
program while you read through the discussion.

/*

* box.c — Draw a box in the middle of the screen with an "x"

* through the center.

*/

#include "graphics.h"

#define SIZE 50

main(argc,argv)
int argc;
char *argvl];

struct FORM *screen;
struct BBCOM bbcom;
struct POINT p;

screen = InitGraphics(FALSE);

bbcom.destform = screen; /* destination is screen */
bbcom.srcform = (struct FORM *)NULL,; /* no source */
bbcom.destrect.w = 1; /* one pixel wide line to draw with */
bbcom.destrect.h = 1; /* one pixel wide line to draw with */
bbcom.srcpoint.x = bbcom.srcpoint.y = 0;

bbcom.cliprect.x = bbcom.cliprect.y = 0,

bbcom.cliprect.w = ScrWidth; /* clip to virtual screen */
bbcom.cliprect.h = ScrHeight;

bbcom.halftoneform = (struct FORM *)NULL;/* no halftone */
bbcom.rule = bbOnes; /* black lines if video=normal */
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/* now draw the box */

bbcom.destrect.x = bbcom.destrect.y = 50; /* beginning point */
p.x =50; p.y = 430; /* set up the point PaintLine draws to */
PaintLine(&bbcom, &p); /* draw the line */
bbcom.destrect.x = 50; bbcom.destrect.y = 430;

p.x =590; p.y = 430;

PaintLine(&bbcom, &p);

bbcom.destrect.x = 590; bbcom.destrect.y = 430;

p.x =590; p.y = 50;

PaintLine(&bbcom, &p);

bbcom.destrect.x = 590; bbcom.destrect.y = 50;

px =50; p.y =50;

PaintLine(&bbcom, &p);

/* draw the intersecting lines inside the box */

bbcom.destrect.x = bbcom.destrect.y = 50;

p.x = 590; p.y = 430;

PaintLine(&bbcom, &p);

bbcom.destrect.x = 590; bbcom.destrect.y = 50;
p.x =50; p.y = 430;

PaintLine(&bbcom, &p);

}

Every program that uses the graphics library functions must include the graphics.h include file.
Be sure to always "include” it.

Initializing Graphics Mode

Note especially the struct FORM *screen declaration. This declaration sets up a FORM
structure that becomes the screen bitmap. This happens via the line screen =
InitGraphics(TRUE). InitGraphics not only puts the system into graphics mode but also returns
a pointer to a form that defines the screen bitmap. The very next line, bbcom.destform =
screen, assigns the screen to the destination form of the BitBlt data structure. This means, of
course, that any changes made to the destination form are made directly on the 4400 Series
machine screen.

Setting Up the BitBIt Structure

In this application, the source form is not used, so it is assigned a NULL value. That is, there is
no pre-existing form to be manipulated by BitBlt operations. You could have created this form
within the application program or you could have had the program read in a previously created
image that existed as a file on disk. See later in this section for a way to read in an image file
created within the Smalltalk-80 system and then stored on disk.

The next two lines (bbcom.destrectw = 1 and bbcom.destrect.h = 1) may not be easily
figured out. These lines fix the width and height of the destination rectangle to a 1 by 1
rectangle, that is, a single pixel written into the destination form. So, the destination rectangle,
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when it is repeatedly written into the destination form, appears as a connected series of pixels on
the screen. This gives you the line that you want to draw the lines of the box. (An interesting
exercise is to vary the size of w and h. Try bbcom.destrect.w = 5 and bbcom.destrect.h = 5.
You get "fatter” lines.)

The source points bbcom.srcpoint.x and bbcom.srcpoint.y are both set to zero here since you
are not using the source form.

The clipping rectangle X and y values are set to zero. This means that the upper left corner of the
clipping rectangle is coincident with the upper left corner of the destination form, which in this
case is the screen bitmap. To see if there will be any clipping of the destination form image, look
at the values for the clipping rectangle width and height — bbcom.cliprectw and
bbcom.cliprect.h. Look carefully at what the width and height are set to in this example. The
clipping rectangle width and height are set to two graphics.h file variables that are declared as
extern short integers; these are ScrWidth and ScrHeight. Thus, these variables, which are in
effect constants, get their values outside the graphics.h file. But where? The answer is:
ScrWidth and ScrHeight have their values set when you call the InitGraphics function. This is
one of the reasons you should call InitGraphics early in your program. So, you have set the
clipping rectangle to be the width and height of the screen bitmap. This implies that there is no
clipping of the image in the destination form in this program.

The halftone form is not used, so it is set to NULL.

The combination rule here is set to bbOnes. If you have set the video to normal (black on a
white background), then bbOnes gives you black lines when the box is drawn. With the
combination rule, you have finally set all the values of the BitBlt structure. Note that even if a
variable in the structure is not used, it is still set to a definite value — NULL or zero. This is good
programming practice and helps prevent unexpected effects.

Drawing the Box

The box with the x through it is drawn by specifying two points and then drawing a line between
them. This is done six times — one for each line.

The PaintLine function needs two points. One of the points is the upper left corner of the
destination rectangle in the BitBlt structure and the other point is defined for the Paintline
function. This is point p.X, p.y. The point p takes values within the destination form, which in
this program is confined to the screen bitmap. Note that the destination rectangle point is the
beginning endpoint for Paintline and p is the ending endpoint. So, the action of Paintline is to
start at the beginning endpoint and repeatedly call the BitBlt operation, which displays a
sequence of adjacent pixels until it reaches the ending endpoint p. (Remember that the
destination rectangle has been "collapsed” into a single pixel in this program since
bbcom.destrect.w = bbcom.destrect.h = 1.)

An Interesting Example Program

In the /samples directory, you will find a C graphics demonstration program by the name of
tvcam.c. This is a simple program that still manages to show you the power of BitBIt.

Before you run the program, though, make sure that you have some text or other output on the
screen. You can do this by running the vecdemo demonstration program also found in the
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/samples directory. vecdemo runs through a sequence of vector demonstration images and then
exits back to the operating system. You can either let vecdemo run to completion or control-c
out of an interesting part of the sequence. The point is simply to leave an image of some sort on
the screen so that the tvcam program has something to work on. Run vecdemo by typing this at
the operating system prompt:

/samples/vecdemo
Now you can run tvcam to see how it works. Type this at the system prompt:
/samples/tvcam

Move the mouse rapidly around the screen and observe the center of the screen. You see that
what appears in the "window" in the center of the screen is directly related to the position of the
mouse arrow cursor. Specifically, imagine that the arrow cursor tip is the lower right corner of a
square 100 by 100 pixels in size. Now watch the central "window" as this imaginary square
moves over the screen, tracking with the arrow cursor. Whatever appears in the imaginary square
is copied via BitBIt to the central "window". Watch especially what happens when you place the
imaginary square near the central "window"!

Now look at the tvcam.c program show below. Note as always that graphics.h must be
"included".

/*

* tvcam.c — copy a rectangle from the mouse to a fixed place on the screen.

* This has some great opportunities for video feedback.

*/

#include "graphics.h"

#define SIZE 100

main(argc,argv)
int argc;
char *argv(];

struct FORM *screen;
struct BBCOM bbcom;
struct POINT cur;
register int i, j, ret;

screen = InitGraphics(FALSE);

/* set up the bitblt command structure */

bbcom.srcform = bbcom.destform = screen; /* source and dest are screen */
bbcom.destrect.x = bbcom.destrect.y = 200;/* output position */
bbcom.destrect.w = bbcom.destrect.h = SIZE;

bbcom.cliprect.x = bbcom.cliprect.y = 0; /* clip to virtual screen */
bbcom.cliprect.w = ScrWidth;

bbcom.cliprect.h = ScrHeight;

bbcom.halftoneform = (struct FORM *)NULL;/* no halftone */
bbcom.rule = bbS; /* rule Dest=Source */

/* now turn on cursor and link it to mouse */
CursorVisible(TRUE);
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CursorTrack(TRUE);

/* now the loop */
for (i = 0;i < 1000; i++) {

GetCPosition(&cur);

cur.x -= SIZE;

cur.y -= SIZE;

bbcom.srcpoint = cur; /* copy point structure into bb command */
ret = BitBlt(&bbcom); /* copy from mouse to dest rect */

if (ret 1= 0) {

printf("BitBIt failed, returned %d0, ret);
for (j = 0; j <5000; j++)

}

/* turn off and clean up */
ClearScreen();
cur.x = cur.y =0;
SetCPosition(&cur);
CursorTrack(FALSE);

\ CursorVisible(FALSE);

A FORM structure is declared called screen and a POINT structure, called cur (cursor), is also
declared. The next line of interest is screen = InitGraphics(FALSE). This line says to leave the
display environment alone and especially to not clear the display. Also, it says to assign the
pointer to the bitmap screen memory to the variable screen. Note carefully the next line. Here
screen, bbcom.srcform, AND bbcom.destform are all assigned to the bitmap screen memory.
So, in this program, when BitBlt operates, it copies pixels from one part of bitmap screen
memory to another part of bitmap screen memory.

Next the destination rectangle is set up in the approximate middle of the screen and is made 100
by 100 pixels in size. The clipping rectangle is safely set the size of the bitmap screen memory,
and, thus, has no effect here. The halftone form plays no part in this program is set to the NULL
form. However, look at what the combination rule is set to. bbS means that the destination form
pixels become whatever the corresponding source form pixels are.

The cursor is important in this program, so it is made visible and it is made to track with the
mouse — CursorVisible(TRUE) and CursorTrack(TRUE). The program has two for loops —
one inside the other. The inner loop is executed 5000 times and the outer loop 1000 times. The
program then clears the screen, sets the cursor position to (0,0) — the upper left comer of the
screen, turns off cursor tracking, and finally makes the arrow cursor invisible.

So what happens inside the loops? First, the current position of the cursor is returned in cur, then
SIZE(=100) is subtracted from the X and y components of the point. Next, the cur point is made
the source point in the source form. You will probably remember that the source point is the
point at which the BitBlt operation starts its copy operation. Since the destination rectangle is
100 by 100 pixels in size, it appears as if BitBlt is copying from a 100 by 100 pixel-sized region
in the source form, which here is the bitmap display memory, that is, the screen. And, thus, the
mouse cursor appears to be at the lower left comer of an imaginary 100 by 100 pixel square.
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Finally, the BitBIt function is called and operates on the bbcom structure defined for it. Note the
use of the register variable, ret to provide an error report if BitBlt fails.

Graphics Error Messages

Functions of Graphics and Events Library detect errors, but leave it up to the application program
as to how an error should be handled. When an error is encountered, special values are returned,
and a special variable called errno is set to an error code. Functions which normally return a
pointer to a structure, return NULL if there has been an error. All other functions return a
negative value (usually —1) to signify an error condition.

If you would like to print out a descriptive message, you can use the standard C function perror,
as shown in the following program excerpt.

if (GetCursor(NULL) < 0) perror("Error in GetCursor");

The argument to GetCursor must be a pointer to a 16 by 16 bit form. This code segment would
result in the following message directed to standard out.

Error in GetCursor: Invalid (NULL) structure pointer

You can also do more sophisticated error handling based on the value of the error code stored in
errno. If you want to handle errors based on the value of errno, you must include the include file
errno.h with your program,

Creating Images In Forms

The Smalltalk bit editor may be used to create a form that can be read and used for graphics in C
programs. (The following brief discussion shows you how to create a form in the Smalltalk-80
system that you got as a standard part of your 4400 Series machine. You should already have
gone through the manual Introduction to the Smalltalk-80 System before you attempt to create the
form in Smalltalk.)

To create the form newcursor.form, perform these steps:
1. At the operating system prompt, invoke smalltalk:
smalltalk standardlmage
2. Open up a workspace with the middle button menu when the cursor is on the background.
3. Enter the following smalltalk statements in the workspace.

aForm « Form new extent: 16@16.
aForm « aForm bitEdit.

4. Select these statements with the right mouse button and then select a "do it" from the
middle button menu to execute the statements.

5. Use the Bit Editor to create the cursor form you want.

4400 Series C Reference 4-19



Graphics Library Concepts

Use the middle mouse button to "accept” the form when you are done with it.
Enter this following smalltalk statement in the workspace:
aForm writeOn: ‘newcursor.form’.
8. Select the statement and then "do it". This should create the file newcursor.form.
9. Now exit smalltalk with the middle button menu.

You can use the graphics library to read newcursor.form and use the form as a new cursor form.

The following C program excerpt reads the new cursor from a file and installs it as the graphics
Ccursor.

struct FORM *cursor;
cursor = ReadForm("newcursor.form");
SetCursor(cursor);

System Fonts

Font Styles and Layout

The 4405 and 4406 AIM systems support two types of fonts in the directory /fonts:
® Proportional fonts, in which character cells vary in height and width for each character.

® Monospaced fonts, in which character cells are the same height and width for each
character.

The proportional fonts come in two faces (Serif and Sans-Serif) and four styles (bold, italic, bold
italic, and regular) in a variety of point sizes (8, 10, 12, 14, 18, 24, and 36). Each proportional
font is either Pellucida® Serif or Pellucida Sans-Serif. The character set for any proportional font
is listed in Figure 4-4, Tektronix Proportional Fonts (PellucidaSerif and PellucidaSans-Serif).

The monospaced fonts are named Pellucida Typewriter and come in four sizes (10, 12, 16, and 18
point) and two styles (bold and regular). The character set for Pellucida Typewriter is listed in
Figure 4-5, Tektronix Monospaced Fonts (Pellucida Typewriter) Part 1 and Figure 4-6, Tektronix
Monospaced Fonts (Pellucida Typewriter) Part 2.

A few notes on interpreting the font tables will be helpful in contructing an application. The
spaces in the table that are blank do not have a printing character for the corresponding character
code. The characters for ASCII 32 through ASCII 127 are present in bother the monospaced and
proportional fonts. The proportional fonts contain additional characters in ASCII 1 through
ASCII 31. Many of these characters are compatible with those originally supplied by Xerox in
the original Smalltalk image.

1. Pellucida is a registered trademark of Bigelow and Holmes
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"m space" is a blank character which is the height and width of the letter m. "n space” is a blank
character which is the height and width of the letter n. "em" and "en" are dashes the width of the
character "m" and "n", respectively.

Smalltalk StrikeFont class has methods for reading and writing Tektronix font files. Note that
whenever Smalltalk reads a Tektronix font file, it switches the character position of the uparrow
character (T) and left arrow («<) with the caret (*) and underscore () characters. Thus, if you
ask, for instance, the character T what its asciiValue is, you get 94.

The method to write a StrikeFont takes care to switch the positions of the T, «, *, and _
characters if the type of the strike font is either 1 (Tektronix monospaced) or 2 (Tektronix
proportionally spaced). This ensures that the proportional or monospaced fonts written by
Smalltalk have consistent character ordering.

4400 Series C Reference 4-21



Graphics Library Concepts

00 '01 02 |03 |04 |O5 | 06 | 07
0 ~ |spacel O |@ | P | ©
v ffift|1|A|Q]a
2 1 ¢ |ffll | 2| B|R|b]|T
3 em| #|3|C|S|c|s
4 fi|$|4|D|T|d|t
s S |fl|%|5|E|U|e|u
6 |[fflen| & |6 | F| V]| f |V
71 Y| 7TIGIW|g|lw
8 || |—|(|8|H|X]|h]|X
o ol )| O LYY
10 oo | * J|Z| ]| z
nl o4+ |5 | K[| k|{
12 «| s |<| LN
13 d=l=(Mm|]1|m|}
1wl |~ .>|N|*"In/|~
5 M |/ |?2|0|-]|o |}

Figure 4-4. Tektronix Proportional Fonts (PellucidaSerif and PellucidaSans-Serif).
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Figure 4-5. Tektronix Monospaced Fonts (Pellucida Typewriter) Part 1.
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Figure 4-6. Tektronix Monospaced Fonts (Pellucida Typewriter) Part 2.
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Graphical Text

Functions are provided which allow you to display text on the screen, or on any form, using any
of the various fonts provided in /fonts. Simpler functions use the default font, extended versions
of these functions allow you to specify a particular font.

Before a font is used it must be initialized, for example:

struct FontHeader *afont;
afont = FontOpen("/fonts/Pellucidai2B.font");

This example loads the Pellucida Roman 12-point Bold font into afont. You can get a copy of
the default font by passing Fontlnit a NULL argument.

afont = FontOpen(NULL);
When a font is no longer needed, use FontClose to release the associated storage.

You can use the function StringDraw to display text on the screen. The arguments to
StringDraw are the string and the location at which to start displaying the string.

struct POINT pt;
pt.x = pt.y = 100;
StringDraw("Hello World",&pt);

A single character can be displayed using CharDraw. This function takes an ASCII character
code and a pointer to a POINT structure as its arguments.

The extended versions of these functions, called StringDrawX and CharDrawX, require
additional arguments. One additional argument is a pointer to a BBCOM structure which defines
the destination form, destination rectangle (text bounding box), clipping rectangle and
combination rule. Within the text bounding box, text is scrolled, if necessary, as it is displayed.
Default behaviors for embedded tab and newline characters are also supported. The other
additional argument specifies the font.
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Menus

Pop-Up Menus

The graphics and events library provides two types of menus: text menus with string items and
icon menus with form items. Menu creation functions — MenuCreate, MenuCreateX,
IconMenuCreate, IconMenuCreateX — return a pointer to an initialized MENU structure. The
selection function, MenuSelect, is passed a pointer to a MENU structure and returns the array
index (zero-based) of the item selected. If no selection is made, then the number of menu items
(one plus the last legal item index) is returned. A negative returned value signals an error. The
MenuDestroy function takes a pointer to a MENU structure as its argument and releases the
storage associated with a menu.

Text Menus

The following C program creates a simple menu, displays it on the screen, waits for the user to
select a menu item, and prints the returned value.

#include <graphics.h>
#include <font.h>

char *item[5] = {"zero","one","two","three","four"};

main()

{
struct MENU *menu;
short choice;

menu = MenuCreate(5,menu_item);

choice = MenuSelect(menu);
printf("choice: %d0,choice);

MenuDestroy(menu);

}

The next example uses the MenuCreateX function. This function requires additional arguments
which specify menu options, the initial highlighted item, and the font for displaying menu items.
Menu options are defined by an array of flags. Currently supported options include
MENU_LINE (a line is drawn below the item) and MENU_NOSELECT - the item cannot be
selected.

Menus remember the item selected the last time the menu was used; the mouse is positioned over
this item.
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#include <graphics.h>
#include <math.h>
#include <font.h>

char *items[6] = {"quit","line","rect","box","circle","clear"};
int flags[6] = {MENU_LINE,0,0,0,MENU_LINE,0}; /* menu includes two lines */

struct RECT recti = {50,100,500,180};
struct RECT rect2 = {250,50,100,200};
struct POINT pt1 = {400,240};

struct POINT pt2 = {0,200};

struct POINT pt3 = {640,200};

main()

{
struct MENU *menu;
struct FontHeader *font;
short choice;

font = FontOpen(NULL); /* returns default font */
menu = MenuCreateX(6,items,flags,0,font);
InitGraphics(1);

printf("press any button for menu0);

while (TRUE) { /* loop for menu options */
if (GetButtons()) {

choice = MenuSelect(menu);

if (choice == 0) break; /* terminate if "quit" selected */

else switch (choice) {
case 1: LineDraw(&pt2,&pt3); break;
case 2: RectDraw(&rect2); break;
case 3: RectBoxDraw(&recti,3); break;
case 4: CircleDraw(&pt1,100); break;
case 5: ClearScreen(); break;

}
}
ClearScreen();

ExitGraphics();
MenuDestroy(menu);
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lcon Menus

The following C program demonstrates the creation and use of an icon menu. In this program, a
menu is created from the standard cursor forms. Each time the user selects from the menu, the
cursor is changed. When the program terminates, the previous display state (including cursor) is
restored.

#include <graphics.h>
#include <font.h>

main()

{

struct MENU *menu;

struct FORM *items|[5], oldcursor;
struct DISPSTATE ds;

short choice;

items[0] = &NormalCursor; /* initialize menu items and menu */
items[1] = &WaitCursor;

items[2] = &CrosshairCursor;

items[3] = &OriginCursor;

items[4] = &CornerCursor;

menu = IconMenuCreate(5,items);

SaveDisplayState(&ds); /* initialize display */
InitGraphics(1);

printf("press any button for menu0);
printf("release button out of menu to exit0);

while (TRUE) { /* loop changing cursors */
if (GetButtons()) {
choice = MenuSelect(menu);
if (choice == 5) break; /* terminate if no item selected */
else SetCursor(items|[choice));

}

ClearScreen(); /* clean up display */
ExitGraphics();
RestoreDisplayState(&ds);
MenuDestroy(menu);
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Event Processes

The graphics library includes support for event management. An event may be a key press,
mouse button press, or time value. Smalltalk uses the event mechanism for management of all
interactive input.

As an event is generated, it is inserted in the event queue. Functions are provided for turning
event processing on and off, for accessing the next (oldest) event, and for returning the number of
events in the queue. Figure 4-7, Event Queue Processing, shows how events are generated and
processed.

It is possible to process mouse events only, leaving the keyboard generating ASCII key codes.
The following C program excerpt turns on events, then sets the keyboard to ASCII, which leaves
only mouse events to be placed in the queue.

EventEnable(1);
SetKBCode(1);

The function EGetNext() is used to return the next value in the event queue. Since some events
require one value and some require three values, this is either a complete event, an event header,
or half of a long time event parameter. The event type is an integer in the range -1 to 5, inclusive.
A negative value signals an error.r Here are the event type definitions from
/lib/include/graphics.h:

#define E_DELTATIME
#define E_XMOUSE
#define E_YMOUSE
#define E_PRESS
#define E_RELEASE
#define E_ABSTIME

Type values 1 through 4 indicate that the event parameter is embedded in the event value. Type
values 0 and 5 indicate that the parameter is given by the next two values in the event queue.

AprWON—2O
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Section 5
Graphics Library Reference

Graphics and Events Library

The graphics library provides access to the bit-mapped display and to the event manager. It uses
the mechanisms added to the 4400 Series operating system which support Smalltalk’s use of the
bit-mapped display the keyboard, and the mouse. The graphics library allows applications to use
the "BitBIt" graphics primitive, change the cursor, detect button presses, and perform simple
graphics operations such as draw lines and boxes, as well as other related abilities.

The library itself exists in the file named /lib/graphics, with C header files which define the
various structures in /lib/includel/graphics.h and /lib/includel/font.h.

In the description of the graphics library functions, the following conditions apply:
¢ All arguments are of the type int, unless otherwise specified.
¢ In all the following descriptions, the C language definitions of true and false are valid.
® For true/false, arguments are interpreted by the functions as true <> 0 and false == 0.

® The values returned from the library functions should be interpreted as true > 0, false == 0,
and error condition < 0.

¢ All functions without explicit return values will return success/failure indications as
success == 0, failure (error condition) < 0.

® Any function which returns an error condition will also set the global variable errno to an
appropriate error code.

About This Section

This section is made up of manual page descriptions for each graphics library function. The
functions are alphabetically arranged. In addition to the manual pages for each function, you will
find at the head of the manual pages an alphabetical list of all the functions. This list includes
each function’s name, a symbolic listing of its arguments, and a short description of its operation. -
The symbolic arguments list shows the number and type of each argument. See Table 5-1,
Symbolic Arguments, for the meanings of the symbolic arguments.
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Table 5-1
Symbolic Arguments

Symbol Meaning
b struct BBCOM *b;
c charc;
d struct DISPSTATE *d;
f struct FORM *f;
fa struct FORM **fa; (array of forms)
struct FontHeader *f;
int i;
int *ip; (pointer to int)
unsigned long 1;
struct MENU *m;
struct POINT *p;
struct POINT *pa; (array of points)
struct QUADRECT *q;
struct RECT *r;
char *s; (string)
char **sa; (array of strings)

glal~lo (3|3~ ~{2

List of Functions

BbcomDefault(b) Initializes a BBCOM structure.
BbcomPrint(b) Prints values in a BBCOM structure.

BitBIt(b) Performs the BitBIt operation with a specified BBCOM
structure.

CharDraw(c,p) Draws a character on the display.

CharDrawRawX(c,p,b fh) Draws a character using the specified arguments exclusive
of the destination rectangle.

CharDrawX(c,p,b fh) Draws a character using the specified arguments including
the destination rectangle (text bounding box).

CharWidth(c fh) Returns the width in pixels required to draw a character

with a specified font.
CircleDraw(p,i) Draws a circle on the display.
CircleDrawX(p,i,i,b) Draws a circle using the specified BBCOM structure.
ClearScreen() Blanks( or "clears") the display.
CursorTrack(i) Makes the cursor track with the mouse.
CursorVisible(i) Makes the cursor visible.
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DisplayVisible(:)
EClearAlarm()
EGetCount()
EGetNewCount()

EGetNext()
EGetTime()
ESetAlarm(i)
ESetSignal()
EventDisable(),
EventEnable()
ExitGraphics()
FontClose(fh)
FontOpen(s)
FormCopy(f,f)
FormCreate(i,i)
FormDestroy(f)
FormFromUser()
FormGetPoint(f,p)
FormPrint(f)
FormRead(s)
FormSetPoint(f,p,i)
FormWrite(s)
GetButtons()

GetCPosition(p)
GetCursor(f)
GetMachineType()

GetMBounds(p,p)
GetMPosition(p)

GetRealMachineType()

GetTermEmRC(ip,ip)
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Makes the display visible.
Clears any pending alarms that a process has requested.
Returns event values from the event buffer.

Returns event values from the event buffer since the
previous call to EGetNewCount.

Returns the next value in the event buffer.

Returns the system time.

Requests a signal after the specified time has elapsed.
Requests signals when events occur.

Disables event processing.

Enables event processing.

Terminates use of graphics mode.

Releases font storage memory to the system.
Initializes a font from a font file.

Copies one form into another form.

Allocates and initializes a FORM structure and bitmap.
Deallocates a FORM structure and bitmap.

Returns a form from the display.

Returns the value of a specified pixel in a form.
Prints the values in a specified FORM structure.
Reads a specified file and returns the form in it.

Sets the value of a specified pixel in a form.

Writes the specified form to a file.

Returns a value encoding the current state of the mouse
buttons.

Returns the current cursor position in a point.
Copies the current cursor information to a form.

Returns the 4400 Series model number as it is set at

~ machine initialization time or by SetMachineType.

Returns the current mouse bounds.
Returns the current mouse position.

Returns the 4400 Series model number as set at machine
initialization time.

Returns the current size of the terminal emulator.
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GetViewport(p)
IconMenuCreate(i fa)

IconMenuCreateX(i fa,ip,i)
InitGraphics(i)

LineDraw(p,p)
LineDrawX(p,p.i,i,b)

MenuCreate(i,sa)
MenuCreateX(i,sa,ip,i fh)

MenuDestroy(rm)
MenuPrint(rm)
MenuSelect(rm)
PaintLine(b,p)
PanCursorEnable(;)
PanDiskEnable(i)
PointDistance(p,p)
PointFromUser(p)

PointMax(p.,p,p)

PointMidpoint(p,p,p)
PointMin(p,p,p)

PointPrint(p)
PointsToRect(p,p.r)

.
A Uaiie

PolygonDraw(i,pa)
PolygonDrawX(i,pa,b)

PolyLineDraw(i,pa)
PolyLineDrawX(i,pa,i,i,b)

5-4

Returns in a point the upper left corner of the viewport.

Initializes a MENU structure with items being FORM
structures.

Initializes a MENU structure with arguments additional to
IconMenuCreate.

Maps the bit-mapped display into the calling process’s
space and otherwise initializes graphics mode.

Draws a line from one specified point to another.

Draws a line from one specified point to another with
variable width and a specified BBCOM structure.

Initializes a MENU structure with items being strings.

Initializes a MENU structure with arguments additional to
MenuCreate.

Releases storage used for a MENU structure.

Prints the values in the fields of a MENU structure.

Pops up the menu and allows the user to select an option.
Draws a line on the display. See LineDraw.

Turns cursor panning on or off.

Turns joydisk panning on or off.

Returns the distance between two points.

Returns a display location selected by the user with a mouse
click.

Returns the lower right corner of a rectangle defined by two
points.

Returns the midpoint of a line.

Returns the upper left corner of a rectangle defined by two
points.

Prints the address and values of a point.

Returns the smallest rectangle containing two specified
points.

Given a point on the display, returns the character cell that
point is in.
Draws a filled-in polygon.

Draws a filled-in polygon using the specified BBCOM
structure.

Draws an unfilled-in polygon.

Draws an unfilled-in polygon using the specified BBCOM
structure.
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ProtectCursor(r,r)
QuadrectPrint(q)

RCToRect(r,ip,ip)

RectAreasDiffering(r,7.q)

RectAreasOutside(r,r,q)

RectBoxDraw(r,i)
RectBoxDrawX(r,i,b)

RectContainsPoint(r,p)
RectContainsRect(r,r)

RectDraw(r)
RectDrawX(r,b)

RectFromUser(r)
RectFromUserX(p f,r)
RectIntersect(r,r,r)

RectIntersects(r,r)
RectMerge(r,r,r)

RectPrint(r)
ReleaseCursor()
RestoreDisplayState(d)

SaveDisplayState(d)
ScreenSaverEnable(i)

SetCPosition(p)
SetCursor(f)
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Removes the cursor from either of two specified display
rectangles.

Prints the address and values in the specified QUADRECT
structure.

Converts row and column indices to a rectangle defining a
character cell. '

Returns the non-intersecting portions of two specified
rectangles.

Returns the non-intersecting portion of one of two specified
rectangles.

Draws a box around a specified rectangle.

Draws a box around a specified rectangle with the specified
BBCOM structure.

Returns true if a rectangle contains the specified point.

Returns true if a rectangle contains another specified
rectangle.

Draws a solid rectangle.

Draws a solid rectangle with the specified BBCOM
structure.

Returns a rectangular region specified on the display by a
user.

Returns a rectangular region specified by a user with
arguments additional to RectFromUser.

Returns the intersection rectangle of two specified
rectangles.

Returns true if two rectangles intersect.

Returns the smallest rectangle that can be drawn around two
rectangles.

Prints the address and values in a RECT structure.
Restores a cursor protected by a call to ProtectCursor.

Restores the state of the display saved by a call to
SaveDisplayState.

Stores the various display state variables in a DISPSTATE
structure.

Sets the mode to blank or not blank the display after ten
minutes of no keyboard activity.

Sets the cursor position to a specified point.

Installs a new cursor.
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SetKBCode(i)

SetMachineType(i)
SetMBounds(p,p)
SetMPosition(p)
SetViewport(p)

StringDraw(s,p)
StringDrawRawX(s,p,b fh)

StringDrawX(s,p,b fh)
StringWidth(s fh)

TerminalEnable(i)
VideoNormal(i)

5-6

Selects either ANSI (ASCII character) mode or event
processing mode for keyboard activity reports.

Sets the value of the 4400 Series model number.
Sets the boundary of the region that contains the cursor.
Sets the mouse location.

Specifies where the upper left corner of the viewport is to
be.

Draws a string on the display.

Draws a string on the display without specifying a
destination rectangle.

Draws a string on the display with the destination rectangle
(text bounding box) and other arguments specified.

Computes and returns the width in pixel required to draw
string with a specified font.

Enables or disables the terminal emulator.

Sets the display to normal (black on white) or reverse video.
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BbcomDefault

SYNOPSIS

#include <graphics.h>
BbcomDefault (bbcom)
struct BBCOM *bbcom;

Arguments

<bbcom> A pointer to a BBCOM structure.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Initializes a BBCOM structure to the following default values:
source form NULL

destination form Screen

source point 0,0

destination rectangle 0,0,ScrWidth,ScrHeight

clipping rectangle  0,0,ScrWidth,ScrHeight

halftone form NULL
combination rule bbSorD
ERRORS REPORTED

Invalid (NULL) structure pointer.
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BbcomPrint

SYNOPSIS

#include <graphics.h>
BbcomPrint (bbcom)
struct BBCOM *bbcom;

Arguments

<bbcom> A pointer to a BBCOM structure.

Returns

Nothing is returned.

DESCRIPTION

Prints the address (in hexadecimal) and the values of the fields in decimal of the structure pointed
to by the bbcom argument.

ERRORS REPORTED

No errors are reported.
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BitBIt

SYNOPSIS

#include <graphics.h>
BitBlt (bitbltComPtr)
struct BBCOM *bitbltComPtr;

Arguments
<bitbltComPtr> A pointer to a BBCOM structure.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Perform the BitBlt command described in the record pointed to by the parameter. The record
contains the source and destination rectangles, clipping regions, halftone mask, and combination
rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.
Invalid parameter in structure.
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CharDraw

CharDraw

SYNOPSIS

#include <font.h>
#include <graphics.h>
CharDraw (ch, loc)

char ch;

struct POINT *loc;

Arguments

<char> An ASCII code for a character.

<loc> The location at which the character is to be displayed.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws ch using the default font onto the screen starting at the point loc. The text bounding box
(and clipping rectangle) is defined by the current viewport. The bbS combination rule is used.
The value of loc is updated to reflect the end of the displayed character.

ERRORS REPORTED
Invalid (NULL) structure pointer.
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CharDrawRawX

CharDrawRawX

SYNOPSIS

#include <font.h>
#include <graphics.h>
CharDrawRawX (ch, loc,bbcom, font)
char ch;
struct POINT *loc;
struct BBCOM *bbcom;
struct FontHeader *font;

Arguments

<char> An ASCII code for a character.

<loc> The location at which the character is to be displayed.

<bbcom> A structure that should define the destination form, clipping rectangle,
halftone form, and combination rule.

<font> The font to use for displaying the character.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws ch, using font, onto a form starting at the point loc. The bbcom argument should include
the destination form, clipping rectangle, halftoneform (optional) and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.

SEE ALSO
CharDrawX
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CharDrawX

CharDrawX

SYNOPSIS

#include <font.h>

#include <graphics.h>

CharDrawX(ch, loc,bbcom, font)
char ch;
struct POINT *loc;
struct BBCOM *bbcom;
struct FontHeader *font;

Arguments

<char> An ASCII code for a character.

<loc> The location at which the character is to be displayed.

<bbcom> A structure that should define the destination form, destination rectangle,
clipping rectangle, halftone form, and combination rule.

<font> The font to use for displaying the character.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws ch, using font, onto a form starting at the point loc. The bbcom argument should include
the destination form, destination rectangle (text bounding box), clipping rectangle, halftoneform
(optional) and combination rule. The value of loc is updated to reflect the end of the displayed
character.

ERRORS REPORTED

Invalid (NULL) structure pointer.

SEE ALSO
CharDrawRawX
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CharWidth

CharWidth

SYNOPSIS

#include <font.h>
#include <graphics.h>
int CharWidth (ch, font)
char ch;
struct FontHeader *font:;

Arguments

<ch> The ASCII code for a character.

<font> The font to be used for accessing the character width.
Returns

Returns zero or positive if successful; otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero or positive, this value is the number of pixels required to
display the specified character.

DESCRIPTION

Returns the width in pixels required to draw ck with font.

ERRORS REPORTED

Invalid (NVULL) structure pointer.
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CircleDraw

CircleDraw

SYNOPSIS

#include <math.h>

#include <graphics.h>

CircleDraw (center, radius)
struct POINT *center;
int radius;

Arguments

<center> The center point of the circle.
<radius> The radius of the circle.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a circle defined by center and radius on the screen form using the bbSorD combination
rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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CircleDrawX

CircleDrawX

SYNOPSIS

#include <math.h>

#include <graphics.h>

CircleDrawX (center,radius,width,bb)
struct POINT *center; '
int radius,width;
struct BBCOM *bb;

Arguments

<center> The center point of the circle.

<radius> The radius of the circle.

<width> The width for drawing the circle.

<bb> A structure that should define the destination form, clipping rectangle, and
combination rule.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a circle defined by center and radius onto a form. The circle is drawn with a line of width
pixels. The bb argument should specify the destination form, clipping rectangle and combination
rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.

NOTES

When a value greater than one is specified for width, extra pixels are added below and to the
right.
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ClearScreen

ClearScreen

SYNOPSIS

#include <graphics.h>
ClearScreen()

Arguments

None.

Returns

Returns zero if successful, otherwise -1 with errno set to the system or graphics error code.

DESCRIPTION

Set the full screen bitmap to zeros. If the screen is set to normal video, this will result in a white
screen. The terminal emulator is not affected by this call, i.e., the terminal emulator’s idea of
where to place its next character is unchanged.

ERRORS REPORTED

Graphics not initialized.

NOTES

Graphics must be previously initilized. InitGraphics
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CursorTrack

CursorTrack

SYNOPSIS

#include <graphics.h>
int CursorTrack (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, the cursor is made to track the mouse. If FALSE, the cursor is
totally independent of mouse motion. In either case, the previous setting is returned.

ERRORS REPORTED

Display primitive failure.
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CursorVisible

CursorVisible

SYNOPSIS

#include <graphics.h>
int CursorVisible (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, then the cursor is made visible. If FALSE, the cursor is made
invisible. In both cases the previous state of the cursor is returned.

ERRORS REPORTED

Display primitive failure.
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DisplayVisible

DisplayVisible

SYNOPSIS

#include <graphics.h>
int DisplayVisible (mode)
int mode;

ARGUMENTS

<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

RETURNS

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error

code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, then the display is made visible. If FALSE, the display is
blanked. In both cases the previous state of the display is returned.

ERRORS REPORTED

Display primitive failure.
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EClearAlarm

EClearAlarm

SYNOPSIS

#include <graphics.h>
EClearAlarm();

Arguments

There are no arguments.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Clears any pending alarms that the process has requested.

ERRORS REPORTED

Event primitive failed.
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EGetCount

EGetCount

SYNOPSIS

#include <graphics.h>
int EGetCount () ;

Arguments

There are no arguments.

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code.

DESCRIPTION

Returns the number of event values in the event buffer waiting to be processed. Return of a
negative number indicates an error.

ERRORS REPORTED

Event primitive failed.
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EGetNewCount

EGetNewCount

SYNOPSIS

#include <graphics.h>
int EGetNewCount ()

Arguments

There are no arguments.

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code.

DESCRIPTION

Returns the number of event values in the event buffer which have occurred since the previous
call to this function.

ERRORS REPORTED

Event primitive failed.
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EGetNext

EGetNext

SYNOPSIS

#include <graphics.h>
union EVENTUNION EGetNext ()

Arguments

There are no arguments.

Returns

Returns an EVENTUNION which is a complete event, an event header, or half of a long time
event parameter.

DESCRIPTION

EGetNext returns the next value in the event buffer. Since some events require one value and
some require three values, this is either a complete event, an event header, or half of a long time
event parameter. The event type is an integer in the range —1 to 5, inclusive. A negative value
signals an error. Type values 1, 2, 3, and 4 indicate that the event parameter is embedded in the
event value. Otherwise, (type 0 and 5) the embedded parameter field is ignored, and the
parameter is represented by the next two values in the event buffer. The definition of the union
EVENTUNION and the values for each event type are specified in /lib/includelgraphics.h.

ERRORS REPORTED

Event primitive failed.



EGetTime

EGetTime

SYNOPSIS

#include <graphics.h>
unsigned long EGetTime ()

Arguments

There are no arguments.

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code.

DESCRIPTION

Returns the time, in milliseconds, since the system was powered up. A return time of 0 indicates
an error.

ERRORS REPORTED

Event primitive failed.
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ESetAlarm

ESetAlarm

SYNOPSIS

#include <graphics.h>
ESetAlarm(time)
unsigned long time;

Arguments

<time> A millisecond time value.

Returns

Nothing is returned.

DESCRIPTION

Requests a signal when the specified time (relative to system turn on), in milliseconds, is reached.

ERRORS REPORTED

Display primitive failure.
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ESetSignal

ESetSignal

SYNOPSIS

#include <graphics.h>
ESetSignal ()

Arguments

There are no arguments.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Request the event manager to signal the current process when events occur. The event signal is
disabled after being issued.

ERRORS REPORTED

Event primitive failed.
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EventDisable

EventDisable

SYNOPSIS

#include <graphics.h>
EventDisable ()

Arguments

There are no arguments.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Disables event processing, i.e., turns off the event manager. Keyboard input through the
"console" device and terminal emulator is re-enabled.

ERRORS REPORTED

Event primitive failed.
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EventEnable

EventEnable

SYNOPSIS

#include <graphics.h>
EventEnable ()

Arguments

There are no arguments.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Enables event processing, i.e., turns on the event manager. Any subsequent user input action will
cause event values to be created. Keyboard input through the "console” device and terminal
emulator is disabled.

ERRORS REPORTED

Event primitive failed.
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ExitGraphics

ExitGraphics

SYNOPSIS

#include <graphics.h>
ExitGraphics ()

Arguments

There are no arguments.

Returns

Nothing is returned.

DESCRIPTION

Terminates use of graphics mode. The screen is mapped out of the user’s address space.

ERRORS REPORTED

Display primitive failure.
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FontClose

FontClose

SYNOPSIS

#include <font.h>
#include <graphics.h>
FontClose (font)

struct FontHeader *font:;

Arguments

<font> A structure used for font information.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Releases the storage used for the storage of the specified font.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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FontOpen

FontOpen

SYNOPSIS

#include <font.h>
#include <graphics.h>
struct FontHeader *
FontOpen (filename)
char *filename;

Arguments

<filename> A string designating the name (and location) of a file defining a font.

Returns

Returns a pointer to a FontHeader structure if successful; otherwise, NULL with errno set to the
system of graphics error code.

DESCRIPTION

Initializes a font from a font file. Returns a pointer to the font header.

ERRORS REPORTED

Invalid file type or file I/O error.
Invalid (NULL) structure pointer.
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FormCopy

FormCopy

SYNOPSIS

#include <graphics.h>
FormCopy (forml, form2)
struct FORM *forml,*form2;

Arguments

<forml> The source form.
<form2> The destination form.
Returns

Returns zero if successful, otherwise —1 with errno set to the system of graphics error code.

DESCRIPTION

Copies the bitmap and offsets from forml to form2. Both forms must have the same height and
width.

ERRORS REPORTED

Invalid (NULL) structure parameter.

Invalid parameter in structure.
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FormCreate

FormCreate

SYNOPSIS

#include <graphics.h>

struct FORM *

FormCreate (width,height)
short int width,height;

Arguments

<width> A short integer specifying the width in bits of the form bitmap.
<height> A short integer specifying the height in bits of the form bitmap.
Returns

This function returns a pointer to the allocated and filled-in form structure. NULL (zero) is
returned if the memory allocation fails or if width or height are not positive.

DESCRIPTION

Given width and height, allocates and creates a struct FORM with the correct values in it. Width
and height are specified in number of bits.

ERRORS REPORTED

Memory allocation failure.
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FormDestroy

FormDestroy

SYNOPSIS

#include <graphics.h>
FormDestroy (form)
struct FORM *form;

Arguments

<form> A pointer to a form structure previously created by FormCreate.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Deletes and deallocates a form and its associated bitmap.

ERRORS REPORTED

Invalid (NULL) structure argument.

NOTES

The screen form, returned by the InitGraphics call, cannot be destroyed.
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FormFromUser

FormFromUser

SYNOPSIS

#include <graphics.h>
struct FORM *
FormFromUser ()

Arguments

Returns

Returns a form copied from a region of the screen if successful, otherwise NULL with errno set to
the system or graphics error code.

DESCRIPTION

A FORM is returned which is a copy of a region selected from the screen by the user.
RectFromUserX is called with BlackMask so that the selected region is inverted during the
selection process. The maximum region selectable is determined by the current mouse bounds.

ERRORS REPORTED

Memory allocation failure.

SEE ALSO
RectFromUserX



FormGetPoint

FormGetPoint

SYNOPSIS

#include <graphics.h>

int FormGetPoint (form,point)
struct FORM *form;
struct POINT *point

Arguments

<form> A pointer to a FORM structure,

<point> . An x,y pair designating one pixel in the form.
Returns

The value of the specified pixel (zero or one) if successful; otherwise, —1 with errno set to the
system or graphics error code.

DESCRIPTION

Returns the value of a particular pixel in a form.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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FormPrint

FormPrint

SYNOPSIS

#include <graphics.h>
FormPrint (form)
struct FORM *form;

Arguments

<form> A pointer to a FORM structure.

Returns

Nothing is returned.

DESCRIPTION

Prints the address (in hexadecimal) and the values of the fields (in decimal) of the structure
pointed to by the form argument.

ERRORS REPORTED

No errors are reported.



FormRead

FormRead

SYNOPSIS

#include <graphics.h>

struct FORM *

FormRead (filename)
char *filename;

Arguments

<filename> A string designating the name (and location) of a file defining a form.

Returns

Returns a pointer to a FORM structure if successful, otherwise NULL with errno set to the system
or graphics error code.

DESCRIPTION

If successful, a new form is read from the specified file and returned. Smalltalk form file format
is expected, which is a sequence of 16 bit values followed by the form. The initial values are 1
(indicating a form file), width, height, offset width and offset height. These values are followed
by the rows of the form, from top to bottom.

ERRORS REPORTED

Memory allocation failure.
File type mismatch or file I/O error.

4400 Series C Reference F-9



FormSetPoint

FormSetPoint

SYNOPSIS

#include <graphics.h>
FormSetPoint (form, point,value)
struct FORM *form;
struct POINT *point;

int value;

Arguments

<form> A pointer to a FORM structure.

<point> An x,y position in the form.

<value> A value (zero or one) to set the specified pixel.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

- Set the value of one pixel in a form.

ERRORS REPORTED

Invalide (NULL) structure pointer.
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FormWrite

FormWrite

SYNOPSIS

#include <graphics.h>

FormWrite (form, filename)
struct FORM *form;
char *filename;

Arguments

<form> A pointer to a FORM structure.

<filename> A string designating the name (and location) of the output file.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

The specified form is written to the specified file. Smalltalk form file format is used. (See
FormRead.)

ERRORS REPORTED

Invalid file type or file /O error.
Invalid (NULL) structure pointer.

SEE ALSO

FormRead
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GetButtons

GetButtons

SYNOPSIS

W#include <graphics.h>
int GetButtons ()

Arguments

None.

Returns

If the value returned is zero or positive, it encodes the current state of the mouse buttons.
Otherwise —1 is returned with errno set to the system or graphics error code.

DESCRIPTION

The returned value encodes the state of the mouse buttons with the low three bits corresponding
to the three mouse buttons. Bit 2 corresponds to the left button, bit 1 to the middle, and bit 0 (the
1sb) to the right button. If the value of the bit is a one, then the mouse button is depressed, if a
zero it is released.

ERRORS REPORTED

Display primitive failed.
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GetCPosition

GetCPosition

Gets location of cursor.

SYNOPSIS

#include <graphics.h>
GetCPosition (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT structure to be filled in with the current cursor
location.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Sets the x and y fields of point to the current cursor location.

ERRORS REPORTED
Invalid (NULL) structure pointer.

Display primitive failure.

NOTES

If CursorTrack mode is enabled, this is the same as GetMPosition.

Cursor location ("hot spot") is defined by the position (upper left corner) where the cursor is
displayed, plus the offsets defined in the cursor form.



GetCursor

GetCursor

SYNOPSIS

#include <graphics.h>
GetCursor (curp)
struct FORM *curp;

Arguments

<curp> A pointer to a FORM structure which must define a 16x16 array of bits
which will be filled with the current cursor.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

The bitmap and offsets of the current cursor are copied into the form pointed to by curp.

ERRORS REPORTED

Invalid (NULL) structure argument.
Invalid parameter in structure.

Display primitive failure.
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GetMachineType

GetMachineType

SYNOPSIS

#include <graphics.h>
int GetMachineType():

Arguments

There are no arguments.

Returns

Returns a hexadecimal value of the form 0x440x0000 if successful, otherwise —1 with errno set
to the system or graphics error code.

DESCRIPTION

Returns the 4400 Series model number as set at machine initialization or by SetMachineType.
The lower word of the returned value is reserved for future use.

ERRORS REPORTED

Display primitive failure.

SEE ALSO
GetRealMachineType, SetMachineType



GetMBounds

GetMBounds

SYNOPSIS

#include <graphics.h>
GetMBounds (ulpoint, lrpoint)
struct POINT *ulpoint,*lrpoint;

Arguments

<ulpoint> A pointer to a POINT structure in which the current x and y coordinates of
the upper left corner of the mouse motion bounding box will be placed.

<lrpoint> A pointer to a POINT structure in which the current x and y coordinates of
the lower right corner of the mouse motion bounding box will be placed.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Gets current mouse bounds.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Display primitive failure.
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GetMPosition

GetMPosition

SYNOPSIS

#include <graphics.h>
GetMPosition (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT structure to be filled in with the current x and y
screen coordinates of the mouse position.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Gets current mouse locations.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Display primitive failure.

NOTES

If CursorTrack mode is enabled, this is the same as GetCPosition.

Cursor location ("hot spot") is defined by the position (upper left corner) where the cursor is
displayed, plus the offsets defined in the cursor form.
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GetRealMachineType

GetRealMachineType

SYNOPSIS

#include <graphics.h>
int GetRealMachineType ()

Arguments

There are no arguments.

Returns

Returns a hexadecimal value of the form 0x440x0000 if successful, otherwise -1 with errno set to
the system or graphics error code.

DESCRIPTION

Returns the actual 4400 Series model number determined by consulting the internal ROM
memory. The lower word of the returned value is reserved for future use.

ERRORS REPORTED

Display primitive failure.

SEE ALSO
GetMachineType, SetMachineType
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GetTermEmRC

GetTermEmRC

SYNOPSIS

#include <graphics.h>
GetTermEmRC (row, col)
int *row, *col;

Arguments

<row> A pointer to an integer to receive the number of rows.
<col> A pointer to an integer to receive the number of columns.
Returns

Returns the current size (number of rows and columns) of the terminal emulator.

DESCRIPTION

Returns the current size of the terminal emulator.

ERRORS REPORTED

Display primitive failure.
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GetViewport

GetViewport

SYNOPSIS

#include <graphics.h>
GetViewport (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT structure to be filled in with the current x and y
screen coordinates of the upper left corner of the viewport.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Sets the x and y fields of point to the coordinates of the point of the virtual screen which is
currently displayed in the upper left corner of the viewport.

ERRORS REPORTED

Invalid (NULL) structure pointer.
Display primitive failure.
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IconMenuCreate

IconMenuCreate

SYNOPSIS

#include <graphics.h>
struct MENU *
IconMenuCreate (count,item)
int count;
struct FORM **item;

Arguments

<count> The number of menu items, an integer.
<item> An array of pointers to FORM structures.
Returns

Returns the address of a MENU structure if successful, otherwise NULL with errno set to the
system or graphics error code.

DESCRIPTION

Initializes a MENU structure and returns a pointer to it. The count argument is the number of
items in the menu. The item argument is an array of pointers to FORM structures that define the
actual menu items. A line is drawn between each pair of menu items.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Memory allocation failure.
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IconMenuCreateX

lconMenuCreateX

SYNOPSIS

#include <graphics.h>

struct MENU *IconMenuCreateX(count,items,flags,previtem)
int count, *flags, previtem;
struct FORM **items;

Arguments

<count> The number of items in the menu.

<items> An array of pointers to FORM structures.

<flags> An optional array of flags for each item. ‘
<previtem> The item where the mouse should be positioned initially.
Returns

The address of a MENU structure if successful, otherwise —1 with errno set to the system or
graphics error code.

DESCRIPTION

Initializes and returns a pointer to a MENU structure. The count argument is the number of items
in the menu. The items argument is an array of pointers to FORM structures which define the
actual menu items. The positioning of each item is determined by the size of the item and the
values of its offsets.

The flags array is used for specifying information about menu items. Flags which may be
specified include MENU_LINE (draw a line after the item), MENU_NOSELECT (the menu item
is not selectable), MENU_LEFT (left-justify the item), and MENU RIGHT (right-justify the
item). Items are centered by default.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Memory allocation failure.

SEE ALSO
MenuSelect, MenuDestroy
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InitGraphics

InitGraphics

SYNOPSIS

#include <graphics.h>

struct FORM *

InitGraphics (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (positive) or FALSE (zero).

Returns

Returns a pointer to the FORM structure which defines the screen bitmap. A NULL (zero) is
returned if the initialization fails.

DESCRIPTION

If the mode argument is FALSE, the bit-mapped display is mapped into the calling process’s
address space. If the argument is TRUE, this mapping is done and then the display is cleared,
made visible and set to normal video (black on white) with both mouse and joydisk panning
enabled and the cursor position tracking the mouse.

ERRORS REPORTED

Graphics initialization failure.
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LineDraw

LineDraw

SYNOPSIS

#include <graphics.h>
LineDraw (*pointl, *point2)
struct POINT *pointl, *point2;

Arguments

<pointl> Starting point for line.
<point2> Ending point for line.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a one-pixel-wide line from pointl to point2 on the screen form using the bbSorD
combination rule. Both endpoints are drawn.

ERRORS REPORTED
Invalid (NULL) structure pointer.
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LineDrawX

LineDrawX

SYNOPSIS

#include <graphics.h>
LineDrawX(pointl,point2,width,drawlast,bbcom)
struct POINT *pointl, *point2;
int width,drawlast;
struct BBCOM *bbcom;

Arguments

<pointl> Starting point for the line,

<point2> Ending point for the line.

<width> The width in pixels for the line.

<drawlast> Value of zero or one — determines if the last point is drawn.

<bbcom> D?ﬁnes the destination form, the clipping rectangle, and the combination
rule.

Returns

Returns zero if successful, otherwise —1 with errno set to system or graphics error code.

DESCRIPTION

Draw a line of width pixels from pointl to point2 onto a form. The bbcom argument should
specify the destination form, clipping rectangle, and combination rule.

If drawlast is zero and width is one, then the final point (poins2) is not drawn.

ERRORS REPORTED
Invalid (NULL) structure pointer.



MenuCreate

MenuCreate

SYNOPSIS

#include <font.h>
#include <graphics.h>
struct MENU *
MenuCreate (count, item)
int count;
char **item;

Arguments

<count> The number of menu items.
<item> An array of string items.
Returns

Returns zero if successful, otherwise NULL with errno set to the system or graphics error code.

DESCRIPTION

Initializes a MENU structure and returns a pointer to it. The count argument is the number of
items in the menu. The item argument is an array of strings that define the actual menu items.
The default font is used to paint the items onto the menu form.

ERRORS REPORTED
Invalid (NULL) array pointer.
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MenuCreateX

MenuCreateX

SYNOPSIS

#include <font.h>

#include <graphics.h>

struct MENU *MenuCreateX(count,items, flags,previtem, font)
int count, *flags, previtem;
char **items;
struct FontHeader *font;

Arguments

<count> The number of items in the menu.

<items> An array of pointers to strings.

<flags An optional array of flags for each item.

<previtem> The item where the mouse should be positioned initially.
<font> The font to use for displaying menu items.

Returns

The address of a MENU structure if successful, otherwise —1 with errro set to the system or
_graphics error code.

DESCRIPTION

Initializes and returns a pointer to a MENU structure. The count argument is the number of items
in the menu. The items argument is an array of pointers to the strings which define the actual
menu items.

The flags array is used for specifying information about menu items. Flags which may be
specified include MENU_LINE (draw a line after the item), MENU_NOSELECT (the menu item
is not selectable), MENU_LEFT (left-justify the item), and MENU_RIGHT (right-justify the
item). Items are centered by default.

ERRORS REPORTED
Invalid (NULL) array pointer.
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SEE ALSO
MenuSelect, MenuDestroy
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MenuDestroy

SYNOPSIS

#include <graphics.h>
MenuDestroy (menu)
struct MENU *menu;

Arguments

<menu> A pointer to a MENU structure.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Releases the storage used for a MENU structure. (This storage is allocated by MenuCreate,
MenuCreateX, IconMenuCreate, or IconMenuCreateX.)

ERRORS REPORTED

Invalid (NULL) structure pointer.
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MenuPrint

MenuPrint

SYNOPSIS

#include <graphics.h>
MenuPrint (menu)
struct MENU *menu;

Arguments

<menu> A pointer to a MENU structure.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Prints the address (in hexadecimal) and the values of the fields (in decimal) of the structure
pointed to by the menu argument.

ERRORS REPORTED

Event primitive failed.
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MenuSelect

MenuSelect

SYNOPSIS

#include <graphics.h>
MenuSelect (menu)
struct MENU *menu;

Arguments

<menu> A pointer to a MENU structure.

Returns

Returns the array index (zero or positive) of the item selected or the number of items in the menu
if no selection was made. If an error has occurred, then —1 is returned, and errno is set to the
system or graphics error code.

DESCRIPTION

Pops up the specified menu and waits for click (or release) of any mouse button. Returns the
number of the item selected, or the number of item in the menu for no selection. The menu is
displayed at the current mouse location, possibly adjusted to be within the current mouse bounds.

ERRORS REPORTED

Invalid (VULL) structure pointer.
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PaintLine

PaintLine

SYNOPSIS

#include <graphics.h>

PaintLine (bbcom, point)
struct BBCOM *bbcom;
struct POINT *point;

Arguments

<bbcom> A pointer to a BBCOM structure that defines the source form, destination
' form, the clipping rectangle, the combination rule, etc.

<point> An x,y pair specifying the beginning point of the line drawn.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Paint a line on the display. A sequence of BitBlt operations is performed while stepping a pixel
at a time from point to the point specified by the x and y values of the bbcom destination
rectangle. The width and height values of the bbcom destination rectangle determine the size of
the "brush" used for drawing the line.

ERRORS REPORTED
Invalid (NULL) structure pointer.

NOTES

If the one of the exclusive OR rules is specified, and the source is NULL (ones), the response will
instead be as if the line was drawn by the above stepping method to a hidden bitmap and then that
hidden bitmap was combined with the destination bitmap according to the specified rule.
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PanCursorEnable

SYNOPSIS

#include <graphics.h>
int PanCursorEnable (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was TRUE or enabled.

DESCRIPTION

If the mode argument is TRUE, then the cursor is set to pan the viewport when it runs into the
edges. If the argument is FALSE, the panning with the cursor is disabled. In either case, the
previous setting is returned.

ERRORS REPORTED

Display primitive failure.



PanDiskEnable

PanDiskEnable

SYNOPSIS

#include <graphics.h>
int PanDiskEnable (mode)

int mode;
Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).
Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, then panning of the viewport when the joydisk is pressed is
enabled. If the argument is FALSE, the panning with the joydisk is disabled. In either case, the
previous setting is returned.

ERRORS REPORTED

Display primitive failure.
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PointDistance

PointDistance

SYNOPSIS

#include <math.h>

#include <graphics.h>

int PointDistance (pointl,point2)
struct POINT *pointl;
struct POINT *point2;

Arguments

<pointl> A pointer to the starting point of a line.
<point2> A pointer to the ending point of a line.
Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code.

DESCRIPTION

Returns the distance between pointl and point2.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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PointFromUser

SYNOPSIS

#include <graphics.h>
PointFromUser (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT structure to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns a screen location selected by the user. The cursor is changed to CrosshairCursor. When
any button is clicked (or released), the position of the cursor is copied into point. Selectable
points are determined by the current mouse bounds. Cursor visibility and tracking are enabled for
the operation, and the previous cursor, cursor visibility, and tracking modes are restored when the
operation is complete.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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PointMax

SYNOPSIS

#include <graphics.h>
PointMax (pointl,point2,point3)
struct POINT *pointl, *point2, *point3;

Arguments

<pointl> A pointer to one of two points defining a rectangle.

<point2> A pointer to the other of two points defining a rectangle.

<point3> A pointer to a point (the lower right corner of the rectangle defined by
pointl and point2) to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in point3 the lower right corner of the rectangle defined by pointl and point2.

ERRORS REPORTED

Invalid (NULL) structure pointer.



PointMidpoint

PointMidpoint

SYNOPSIS

#include <graphics.h>
PointMidpoint (pointl,point2,point3)
struct POINT *pointl, *point2, *point3;

Arguments

<pointl> A pointer to one endpoint of a line.

<point2> A pointer to the other endpoint of a line.

<point3> A pointer to a point (the point half way between the two endpoints of a
line) to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in point3 the midpoint of the line defined by pointl and point2.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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PointMin

PointMin

SYNOPSIS

#include <graphics.h>
PointMin (pointl,point2,point3)
struct POINT *pointl, *point2, *point3;

Arguments

<pointl> A pointer to one of two points defining a rectangle.

<point2> A pointer to the other of two points defining a rectangle.

<point3> A pointer to a point (the upper left corner of the rectangle defined by
pointl and point2) to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in point3 the upper left corner of the rectangle defined by point! and poinz2.

ERRORS REPORTED

Invalid (NULL) structure pointer.



PointPrint

PointPrint

SYNOPSIS

#include <graphics.h>
PointPrint (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT structure.

Returns

Nothing is returned.

DESCRIPTION

Prints the address (in hexadecimal) and the values of the fields (in decimal) of the structure
pointed to by the point argument.

ERRORS REPORTED

No errors are reported.
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PointsToRect

SYNOPSIS

#include <graphics.h>

PointsToRect (pointl,point2, rect)
struct POINT *pointl, *point2;
struct RECT *rect;

Arguments

<point1> A pointer to one of two points that define a rectangle.

<point2> A pointer to the other of two points that define a rectangle.

<rect> A pointer to a RECT structure (the minimum-sized rectangle containing
pointl and point2) to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in rect the minimum rectangle which contains both pointl and point2.

ERRORS REPORTED

Invalid (NVULL) structure pointer.
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PointToRC

PointToRC

SYNOPSIS

#include <graphics.h>

PointToRC (row, col,point)
int *row, *col;
struct POINT *point;

Arguments

<row> A pointer to an integer to receive the returned row index of the specified
coordinate.

<col> A pointer to an integer to receive the returned column index of the
specified coordinate.

<point> A pointer to a POINT structure which specifies an x and y screen
coordinate.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Given a screen coordinate, returns the row and column indices of the character cell which that
coordinate is in. (Row and column indices start with upper left of 1,1.)

ERRORS REPORTED
Invalid (NULL) structure pointer.
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PolygonDraw

SYNOPSIS

#include <math.h>
#include <graphics.h>
PolygonDraw (count, point)
int count;
struct POINT *point;

Arguments

<count> The number of vertices (or edges) in the polygon.
<point> An array of point structures.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws a filled-in polygon defined by the point array onto the screen using the bbSorD
combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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PolygonDrawX

SYNOPSIS

#include <math.h>

#include <graphics.h>

PolygonDrawX (count,point, bbcom)
int count;
struct POINT *point;
struct BBCOM *bbcom;

Arguments

<count> The number of vertices (or edges) in the polygon.

<point> An array of point structures.

<bbcom> Should specify destination form, clipping rectangle halftone form and
combination rule.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws a filled-in polygon defined by the point array. The bbcom argument should specify the
destination form, clipping rectangle, halftoneform and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Invalid parameter in structure.
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PolyLineDraw

SYNOPSIS

#include <graphics.h>
PolyLineDraw (count,point)
int count;
struct POINT *point;

Arguments

<count> The number of vertices (or edges) in the polygon.
<point> An array of point structures.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Lines from point[0] to point[1] to ... point[count-1] to point[0] are drawn onto the screen using
the bbSorD combination rule. Lines are drawn one pixel wide.

ERRORS REPORTED
Invalid (NULL) structure pointer.
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PolyLineDrawX

SYNOPSIS

#include <graphics.h>

PolyLineDrawX (count,point,width,closed, blbcom)
int count,width,closed;
struct POINT *point;
struct BBCOM *bbcom;

Arguments

<count> The number of vertices (or edges) in the polygon.

<point> An array of point structures.

<width> The width in pixels for drawing each edge.

<closed> Determines if last point is connected to the first point.

<bbcom> Should specify destination form, clipping rectangle halftone form and
combination rule.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Lines from point[0] to point[1] to ... point[count-1] are drawn onto a form. Lines are drawn
width pixels wide. If the value of closed is not 0, then an additional line is drawn from
point[count-1] to point[0]. The last endpoint is not drawn. The bbcom argument should specify .
the destination form, clipping rectangle and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Invalid parameter in structure.
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ProtectCursor

SYNOPSIS

#include <graphics.h>
ProtectCursor(rl, r2)
struct RECT *rl, *r2;

Arguments

<rl> A pointer to a RECT structure.
<r2> A pointer to a RECT structure.
Returns

ProtectCursor

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Tell the operating system that graphics operations will be occurring in one or both of the screen
areas defined by the two rectangles (either rectangle pointer may be null). The operating system
will respond by removing the cursor from the screen if it is in either of the two areas. This
instruction and its release (ReleaseCursor) should be used if the user is writing or reading
directly from the screen. This cursor protection is already included in the routines of this library

which draw on the screen.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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QuadrectPrint

QuadrectPrint

SYNOPSIS

#include <graphics.h>
QuadrectPrint (quadrect)
struct QUADRECT *quadrect;

Arguments
<quadrect> A pointer to a QUADRECT structure.

Returns

Nothing is returned.

DESCRIPTION

The address (in hexadecimal) and the values of the fields (in decimal) of the structure pointed to
by the quadrect argument are printed.

ERRORS REPORTED

No errors are reported.

4400 Series C Reference Q-1






RCToRect

RCToRect

SYNOPSIS

#include <graphics.h>

RCToRect (rect, row, col)
struct RECT *rect;
int row,col;

Arguments

<rect> A pointer to a RECT structure to receive the x and y screen coordinate of
the upper left corner of the specified character cell and the width and
height of that cell.

<row> An integer specifying a row index of a character cell.

<col> An integer specifying a column index of a character cell.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Convert row, column indices to a rectangle defining the character cell.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectAreasDiffering

SYNOPSIS

#include <graphics.h>
RectAreasDiffering(rectl, rect2, quadrect)
struct RECT *rectl,*rect2;
struct QUADRECT *quadrect;

Arguments

<rectl>, <rect2> Pointers to RECT structures.
<quadrect> A pointer to a QUADRECT structure.
Returns

RectAreasDiffering

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

The regions of rect! which are outside of rect2, and the regions of rect2 which are outside of

rectl are returned in quadrect.

ERRORS REPORTED

Invalid (NULL) structure pointer.



RectAreasOutside

RectAreasOutside

SYNOPSIS

#include <graphics.h>
RectAreasOutside (rectl, rect2, quadrect)
struct RECT *rectl, *rect2;
struct QUADRECT *quadrect;

Arguments

<rectl>, <rect2> Pointers to RECT structures.
<quadrect> A pointer to a QUADRECT structure.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

The regions of rect] which are outside of rect2 are returned in quadrect.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectBoxDraw

SYNOPSIS

#include <graphics.h>
RectBoxDraw (rect,width)
struct RECT *rect;

int width;
Arguments
<rect> A pointer to a RECT structure.
<width> The width in pixels of the line used to draw the box.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a box width pixels wide on the screen form around rect using the bbSorD combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.



RectBoxDrawX

RectBoxDrawX

SYNOPSIS

#include <graphics.h>
RectBoxDrawX (rect,width, bbcom)
struct RECT *rect;

int width;
struct BBCOM *bbcom;

Arguments

<rect> A pointer to a RECT structure.

<width> The width in pixels of the line used to draw the box.

<bbcom> Defines the destination form, the clipping rectangle, halftone form and the
combination rule.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a box width pixels wide onto a form around rect. The bb argument should specify the
destination form, clipping rectangle, halftone form, and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectContainsPoint

SYNOPSIS

#include <graphics.h>

int RectContainsPoint (rect,point)
struct RECT *rect:;
struct POINT *point;

Arguments

<rect> A pointer to a RECT structure.
<point> A pointer to a point structure.
Returns

Returns zero or positive if successful, otherwise —1 with errrno set to the system or graphics error
code.

DESCRIPTION

Returns 1 if rect contains point, otherwise 0.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectContainsRect

RectContainsRect

SYNOPSIS

#include <graphics.h>
int RectContainsRect (rectl,rect2)
struct RECT *rectl, *rect2;

Arguments

<rectl>, <rect2> Pointers to RECT structures.

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error

code.

DESCRIPTION

Returns 1 if rect! contains rect2, otherwise 0.

ERRORS REPORTED

Invalid (NULL) structure pointer.

4400 Series C Reference

R-7



RectDraw

RectDraw

SYNOPSIS

#include <graphics.h>
RectDraw (rect)
struct RECT *rect;

Arguments

<rect> A pointer to a RECT structure.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a solid rectangle on the screen form using the bbS combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.



RectDrawX

RectDrawX

SYNOPSIS

#include <graphics.h>

RectDrawX (rect,bbcom)
struct RECT *rect;
struct BBCOM *bbcom;

Arguments

<rect> A pointer to a RECT structure.

<bbcom> Defines the distination form, clipping rectangle, halftone form, and
combination rule.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draw a rectangle onto a form. The bb argument should specify the destination form, clipping
rectangle, halftone form and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectFromUser

SYNOPSIS

#include <graphics.h>
RectFromUser (rect)
struct RECT *rect;

Arguments

<rect> A pointer to a RECT structure to be used for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

A region selected by the user is returned in the rect argument. The cursor is changed to
OriginCursor. When the left mouse button is pressed, the upper left corner of the region is fixed,
and the cursor is changed to CornerCursor. GrayMask is used as the halftoneform to indicate the
selected region. Releasing the mouse button fixes the lower right corner of the region. The
current mouse bounds define the maximum region that may be selected. Cursor visibility and
tracking are enabled for the operation, and the previous cursor, cursor visibility, and tracking
modes are restored when the operation is complete.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectFromUserX

SYNOPSIS

#include <graphics.h>
RectFromUserX(minsize,mask, rect)
struct POINT *minsize;
struct FORM *mask;
struct RECT *rect;

Arguments

<minsize> The minimum height and width.

<mask> The halftone form to use for highlighting the selected region.
<rect> A pointer to a structure to use for the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

A region selected by the user is returned in the rect argument. The cursor is changed to
OriginCursor. When the left mouse button is pressed, the upper left corner of the region is fixed,
and the cursor is changed to CornerCursor. The mask argument, which should be a 16 by 16 bit
form, is used as the halftoneform to indicate the selected region. After the upper left corner is
fixed, the region is initialized to the size indicated with the minsize argument, and constrained to
be no smaller. Releasing the mouse button fixes the lower right corner of the region. The current
mouse bounds define the maximum region that may be selected. Cursor visibility and tracking
are enabled for the operation, and the previous cursor, cursor visibility, and tracking modes are
restored when the operation is complete.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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Rectintersect

SYNOPSIS

#include <graphics.h>
RectIntersect (rectl, rect2,rect3)
struct RECT *rectl,*rect2, *rect3;

Arguments

<rectl>, <rect2> The two RECT structures to be compared.
<rect3> A structure to hold the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in rect3 the intersection of rect! and rect2.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectIntersects

Rectintersects

SYNOPSIS

#include <graphics.h>
int RectIntersects(rectl, rect?2)
struct RECT *rectl, *rect2;

Arguments

<rectl>, <rect2> The two RECT structures to be compared.

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code.

DESCRIPTION

Returns 1 if rectl and rect2 intersect, otherwise 0.

ERRORS REPORTED
Invalid (NULL) structure pointer.
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RectMerge

RectMerge

SYNOPSIS

#include <graphics.h>
RectMerge (rectl, rect2,rect3)
struct RECT *rectl,*rect2, *rect3;

Arguments

<rectl>, <rect2> The two RECT structures to be compared.
<rect3> A structure to hold the result.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Returns in rect3 the minimum rectangle which contains both rectl and rect2.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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RectPrint

RectPrint

SYNOPSIS

#include <graphics.h>
RectPrint (rect)
struct RECT *rect;

Arguments

<rect> A pointer to a RECT structure.

Returns

Nothing is returned.

DESCRIPTION

Prints the address (in hexadecimal) and the values of the fields (in decimal) of the structure
pointed to by the rect argument.

ERRORS REPORTED

No errors are reported.
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ReleaseCursor

ReleaseCursor

SYNOPSIS

#include <graphics.h>
ReleaseCursor ()

Arguments

There are no arguments.

Returns

Nothing is returned.

DESCRIPTION

Tells the operating system to restore the cursor if it was removed due to a ProtectCursor call.
This call should be used to match every ProtectCursor call.

ERRORS REPORTED

No errors are reported.
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RestoreDisplayState

RestoreDisplayState

SYNOPSIS

#include <graphics.h>
RestoreDisplayState(state)
struct DISPSTATE *state;

Arguments

<state> A pointer to a DISPSTATE structure which defines the display state to be
restored.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code. If
the returned value is zero, then the mode was previously false or disabled, if positive the mode
was true or enabled.

DESCRIPTION

The state of the display is set to match the state which was previously stored in the state structure.
This structure is not designed to be set up by hand, but rather to be filled in by a
SaveDisplayState call.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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SaveDisplayState

SaveDisplayState

SYNOPSIS

#include <graphics.h>
SaveDisplayState (state)
struct DISPSTATE *state;

Arguments

<state> Pointer to a DISPSTATE structure in which the current state of the display
will be stored.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

See the discussion of DISPSTATE in the conceptual introduction to the graphics library earlier in
this manual.

ERRORS REPORTED
Invalid (NULL) structure pointer.
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ScreenSaverEnable

ScreenSaverEnable

SYNOPSIS

#include <graphics.h>
ScreenSaverEnable (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

Returns

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

The screen saver is the function that blanks the screen after 10 minutes of keyboard inactivity. If
the mode argument is TRUE, then the screen saver function is enabled. If FALSE, the screen
saver is disabled. In either case, the previous setting is returned.

ERRORS REPORTED

Display primitive failure.



SetCPosition

SetCPosition

SYNOPSIS

#include <graphics.h>
SetCPosition (point)
struct POINT *point;

Arguments

<point> A pointer to a POINT struct which contains the x and y screen coordinates
to be used as the upper left corner of the cursor.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Displays the cursor at the x,y screen location defined by point.

ERRORS REPORTED

Invalid (NULL) structure pointer
Graphics not initialized.
x ory outside range of screen.

Display primitive failure.

NOTES

If the CursorTrack mode is enabled, this is the same as SetMPosition.
If CursorTrack mode is enabled, this is the same as GetMPosition.

Cursor location ("hot spot”) is defined by the position (upper left corner) where the cursor is
displayed, plus the offsets defined in the cursor form.
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SetCursor

SetCursor

SYNOPSIS

#include <graphics.h>
SetCursor (curp)
struct FORM *curp;

Arguments

<curp> A pointer to a form structure which must define a 16 by 16 array of bits to
be used as the cursor image. If this pointer is null, the default cursor image
will be used.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Installs a new cursor. The bitmap and offsets of the 16 by 16 bit form defined by curp are copied
into the system cursor form.

ERRORS REPORTED

Invalid (NULL) structure pointer.
Invalid parameter in structure.

Display primitive failure.



SetKBCode

SetKBCode

SYNOPSIS

#include <graphics.h>
SetKBCode (val)
int val;

Arguments

<val> An integer specifying the desired keyboard code. A zero specifies the
event mechanism, while a one specifies ANSI mode.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

If set to ANSI mode, all keyboard activity is reported via ANSI strings of ASCII characters. If
set to event mode, the ANSI terminal emulator is disabled and activity is reported only via the
event mechanism. The event mechanism must be previously enabled or an error is returned.

ERRORS REPORTED

Event mechanism not enabled.

Event primitive failure.

NOTES

Turning on the event mechanism via the EventEnable call automatically sets the keyboard code
to "event”.
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SetMachineType

SetMachineType

SYNOPSIS

#include <graphics.h>
SetMachineType (value)
int wvalue;

Arguments

<value> A hexadecimal value of the form 0x440x0000.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Sets the value (indicating a 4400 Series model number) to be returned by subsequent calls to
GetMachineType.

ERRORS REPORTED

Display primitive failure.

SEE ALSO
GetMachineType, GetRealMachineType



SetMBounds

SetMBounds

SYNOPSIS

#include <graphics.h>

SetMBounds (ulpoint, lrpoint)
struct POINT *ulpoint;
struct POINT *lrpoint;

Arguments

<ulpoint> A pointer to a POINT structure which contains the x and y coordinates of
the point to be used as the upper left corner of the mouse motion bounding
box.

<Irpoint> A pointer to a POINT structure which contains the x and y coordinates of
the point to be used as the lower right comer of the mouse motion
bounding box.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Sets the boundary of the region that contains the cursor.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Display primitive failure.

NOTES
Both x and y must be in the range —32768 to 32767, inclusive.

If CursorTrack mode is enabled, this is the same as GetMPosition.

Cursor location ("hot spot") is defined by the position (upper left comer) where the cursor is
displayed, plus the offsets defined in the cursor form.
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SetMPosition

SetMPosition

SYNOPSIS

#include <graphics.h>
SetMPosition (point)
struct POINT *point;

Arguments

point A pointer to a POINT struct which contains the x and y screen coordinates
to be used as the mouse position.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Set mouse location to x,y.

ERRORS REPORTED

Invalid (NULL) structure pointer.
Graphics haven’t been initialized.
X or y outside range of screen.

Display primitive failure.

NOTES

If CursorTrack mode is enabled, this is the same as SetCPosition.
If CursorTrack mode is enabled, this is the same as GetMPosition.

Cursor location ("hot spot") is defined by the position (upper left corner) where the cursor is
displayed, plus the offsets defined in the cursor form.



SetViewport

SetViewport

SYNOPSIS

#include <graphics.h>
SetViewport (point)
struct POINT *point;

Arguments

<point> This is a pointer to a pair of short ints which define the x and y screen
coordinates to be used as the upper left corner of the visible viewport.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Sets hardware to display with x, y of point as upper left corner.

ERRORS REPORTED
Invalid (NULL) structure pointer.

Graphics havent been initialized.
X or y outside range of screen.

Display primitive failure.
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StringDraw

StringDraw

SYNOPSIS

#include <graphics.h>

#include <font.h>

StringDraw (string, loc)
char *string;
struct POINT *loc:;

Arguments

<string> 7 A NULL terminated array of characters.
<loc> The location to start drawing.
Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws string using the default font onto the screen starting at the point loc. The text bounding
box (and clipping rectangle) is defined by the current viewport. The bbS combination rule is
used. The value of loc is updated to reflect the end of the displayed text.

ERRORS REPORTED

Invalid (NULL) structure pointer.
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StringDrawRawX

StringDrawRawX

SYNOPSIS

#include <graphics.h>
#include <font.h>
StringDrawRawX (string, loc,bbcom, font)
char *string;
struct POINT *loc:;
struct BBCOM *bbcom;
struct FontHeader *font;

Arguments

<string> A NULL terminated array of characters.

<loc> The location to start drawing.

<bbcom> Defines destination form, clipping rectangle, halftone form, and
combination rule.

<font> Font to use for displaying characters.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws string, using font onto a form starting at the point loc. The bbcom argument should
include the destination form, clipping rectangle, halftone form (optional) and combination rule.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Invalid parameter in structure.

SEE ALSO
StringDrawX
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StringDrawX

StringDrawX

SYNOPSIS

#include <graphics.h>
#include <font.h>
StringDrawX (string, loc,bbcom, font)
char *string;
struct POINT *loc;
struct BBCOM *bbcom;
struct FontHeader *font;

Arguments

<string> A NULL terminated array of characters.

<loc> The location to start drawing.

<bbcom> Defines destination form, destination rectangle, clipping rectangle,
halftone form, and combination rule.

<font> Font to use for displaying characters.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Draws string, using font onto a form starting at the point loc. The bbcom argument should
include the destination form, destination rectangle (text bounding box), clipping rectangle,
halftone form (optional) and combination rule. Line breaks, tabs, and scrolling within the text
bounding box are managed automatically. The value of loc is updated to reflect the end of the
displayed text.

ERRORS REPORTED

Invalid (NULL) structure pointer.

Invalid parameter in structure.

SEE ALSO
StringDrawRawX
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StringWidth

StringWidth

SYNOPSIS

#include <graphics.h>
include <font.h>
StringWidth (string, font);
char *string;
struct FontHeader *font;

Arguments

<string> A NULL terminated array of characters.

<font> Font to use for width calculation.

Returns

Returns zero if successful, otherwise —1 with errno set to the system or graphics error code.

DESCRIPTION

Computes and returns the width in pixels required to draw string with font. This width is defined
as the sum of the widths of the printable characters in string.

ERRORS REPORTED

Invalid (NULL) structure pointer.

4400 Series C Reference S-13






TerminalEnable

TerminalEnable

SYNOPSIS

#include <graphics.h>
int TerminalEnable (mode)
int mode;

Arguments
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

Returns
Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error

code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, then the terminal emulator is enabled and allowed to write
characters on the screen. If FALSE, the terminal emulator is disabled. In either case, the
previous setting is returned.

ERRORS REPORTED

Display primitive failure.
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Appendix U
4400 Series 'C” Reference Update

The following information was not available at printing of your 4400 Series ‘C” Reference
Manual. Please add the following discussions.

CcC

The “C’ compiler, cc, takes the additional option +Q.

Additional Options

+Q —Suppress quad word alignment on 68020 code generation*
*68020 only

Explanation Of Options

The 68020 “C” compiler, by default, aligns data structures on quad word (words consisting of
four eight-bit bytes) boundaries. This, while allowing the 68020 to load and execute faster,
causes "holes" in the data structures. The +Q option lets you suppress this alignment to allow
close packing of data structures or compatilbility with data structures generated with non quad-
aligned compilers, such as 68000 or 68010 compilers.

Floating Point Processor Signals

The floating point processor can generate signals or interrupts when it finds exceptional
conditions. By default, the operating system ignores these signals. If you want or need to use the
floating point processor signals, it is your responsibility to code the signal handling routines.

The operating system examines a floating-point signal bit in the binary header of executable files
to enable or disable floating point signal processing. This bit is set (or by default left unset) by
the loader. To compile code that will do floating point signal processing, you must either enable
floating point processing after compilation by using headset, or pass the loader option +¢ to load
during compilation and loading.
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To enable floating point processing after compilation, type:

++ headset +I
++

To compile a program, test.c, with floating point signals enabled,

type:

++ cc test.c +x=q
++

CAUTION

When you use mixed-mode arithmetic (floating point and
integer) you may loose precision in your results. If you
are using a 68020 based machine, the details of the

floating point coprocessor operation can be Jound in the
MC6888PI Floating-Point Coprocessor User’s Manual
published by the Motorola Corp.

Update



VideoNormal

VideoNormal

SYNOPSIS

#include <graphics.h>
int VideoNormal (mode)
int mode;

ARGUMENTS
<mode> An integer which should be either TRUE (non-zero) or FALSE (zero).

RETURNS

Returns zero or positive if successful, otherwise —1 with errno set to the system or graphics error
code. If the returned value is zero, then the mode was previously false or disabled, if positive the
mode was true or enabled.

DESCRIPTION

If the mode argument is TRUE, then the display is set to normal video (black on white). If the
argument is FALSE, the display is set to inverse video (white on black). In either case, the
previous setting is returned.

ERRORS REPORTED

Display primitive failure.
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